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ABSTRACT 

Background: Type 2 diabetes is highly prevalent globally and it is the leading cause of chronic 

kidney disease (CKD). Together, co-morbid diabetes and CKD pose an ominous threat to global 

public health.  First, patients with co-morbid diabetes and CKD have an increased risk of morbidity, 

mortality and low health-related quality of life (HRQOL). Second, co-morbid diabetes and CKD is 

associated with exponential costs, which increase as the disease progresses.  A paradigm shift 

towards empowering patients to more effectively self-manage may improve the clinical and patient 

reported outcomes of those with co-morbid diabetes and CKD.  

Objective: The overarching objective of this thesis was to determine whether optimising self-

management ability could lead to improved HRQOL among patients with co-morbid diabetes and 

CKD.  

Methods: The greater component of this research was guided by cross sectional and longitudinal 

data from the Diabetes Renal Project conducted from January 2015 to August 2018. Participants 

had a confirmed diagnosis of diabetes and estimated glomerular filtration rate less than 60 

ml/min/1.73 m2. Questionnaires utilised to answer several research questions examined in this thesis 

include the Patient Activation Measure, the Patient reported Barriers, the Summary of Diabetes Self-

Care Activities and the Kidney Disease Quality of Life Questionnaires. Appropriate analytical 

methods were applied for each specific research question.   

Results: The main novel results of this research are as follows; 

1. Patients with co-morbid diabetes and CKD reported low levels of activation. Additionally,

older age and worse self-reported health were associated with lower activation.

2. A high level of patient activation was positively associated with a higher overall level of

self-management and patient age, gender, duration of diabetes and stage of CKD influenced

patient self-management in co-morbid diabetes and CKD.
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3. Younger age was associated with lower scores in all HRQOL subscales except the physical

composite summary, and female gender, obese or normal weight and more advanced stages

of CKD were associated with lower scores in one or more subscales.

4. Patient reported barriers to health care were associated with low physical and mental well-

being. Additionally, a greater number of patient reported barriers was associated with lower

mental health status.

5. Participation in diabetes self-management activities, particularly those focused on general

diet, exercise and medication taking, was associated with higher HRQOL.

6. Self-management support interventions may improve the ability to self-manage, systolic

blood pressure and glycated haemoglobin in patients with co-morbid diabetes and CKD.

Interventions that utilised provider reminders, patient education and goal setting were

associated with improved outcomes.

7. Patients with co-morbid diabetes and kidney disease have education gaps on the

management of, and complications of diabetes and kidney disease.

8. Patients with comorbid diabetes and CKD attending a new co-designed, integrated diabetes

and kidney disease model of care had maintained HRQOL over 12 months.

Conclusions: In patients with comorbid diabetes and CKD, the level of activation and ability to 

perform self-management activities are key factors for improving HRQOL. Sub-groups of this 

population who may benefit from tailored activation and self-management interventions were 

identified. This work demonstrated that an integrated, patient-centred diabetes and kidney disease 

model of care may prevent further deterioration of HRQOL among patients with comorbid diabetes 

and CKD.  Disease-specific randomised interventions of longer duration are now needed to validate 

and extend these findings.  
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ORGANISATION OF THESIS 

 
The Chapters of the thesis are organised as follows: 

Chapter 1: Introduction 

Chapter 1 provides the background and overview of the thesis titled, ‘Optimising self-

management interventions to improve health-related quality of life in patients with co-morbid 

diabetes and chronic kidney disease’. This Chapter highlights the research gaps and introduces 

the research questions that guided the conduct of this project. 

Chapter 2: Determinants of self-management activity 

Patient activation defined as how skilled, knowledgeable and confident individuals are in 

performing self-care activities, is an important determinant of self-management ability. 

However, the levels of activation in patients with co-morbid diabetes and CKD is unknown. In 

this Chapter, patient activation in patients with diabetes and CKD is characterised. Following 

this, the relationship between patients’ level of activation and how they self-manage is 

investigated. Chapter 2 is based on the following publications;  

i) Factors associated with patient activation in an Australian population with co-morbid 

diabetes and chronic kidney disease: a cross sectional study published in BMJ Open. 

ii) The association between patient activation and self-care practices: a cross sectional study of 

an Australian population with co-morbid diabetes and chronic kidney disease published in 

Health Expectations.  

Chapter 3: Determinants of health-related quality of life 

Chapter 3 ascertains the factors that may influence HRQOL in adults with co-morbid diabetes 

and CKD. Patient reported barriers to health care are also identified as potential determinants 

of HRQOL in patients with diabetes and CKD. To understand the influence of patient reported 
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barriers on HRQOL, their impact on physical and mental well-being is examined. The 

following publications are associated with Chapter 3; 

 i) Predictors of health-related quality of life in patients with co-morbid diabetes and chronic 

kidney disease published in PLoS One.  

ii) Patient reported barriers associated with poor physical and mental well-being in patients 

with co-morbid diabetes and chronic kidney disease: A cross sectional study published in 

Health and Quality of Life Outcomes. 

Chapter 4: The relationship between self-management and health related quality of life 

There is insufficient and inconsistent data regarding the association between diabetes self-

management, the process of facilitating the knowledge, skill, and ability necessary for diabetes 

self-management, and HRQOL in people with diabetes and moderate to severe CKD. Chapter 

4 investigates whether there is a relationship between self-management and HRQOL among 

patients with diabetes and CKD. A paper published in Diabetes and Its Complications titled, 

‘Self-management in patients with diabetes and chronic kidney disease is associated with 

incremental benefit in HRQOL’ forms the basis of this Chapter. 

Chapter 5: Review of self-management support interventions  

Self-management support interventions and the specific components and elements of such 

interventions, which are effective for patients with co-morbid diabetes and CKD, are 

investigated. Chapter 5 is based on a publication titled, ‘Effectiveness of self-management 

support interventions for patients with diabetes and chronic kidney disease -a systematic review 

and meta-analysis’ published in Systematic Reviews.  

Chapter 6:  Educational needs for patients with diabetes and CKD 

This Chapter utilises a qualitative approach to assess the educational needs of patients with 

comorbid diabetes and CKD. An educational video was produced based on the identified 
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patient education needs. A paper titled, ‘A needs-based approach to self-management education 

for adults with diabetes and renal disease’ published in BMC Nephrology is associated with 

this Chapter. 

Chapter 7: Impact of a new model of care on patient reported outcomes 

This Chapter presents results of a before and after study which evaluates the impact of a new 

integrated model of care (the Diabetes Kidney Service) on HRQOL of patients with comorbid 

diabetes and CKD. The Chapter is based on a paper titled, “Health-related quality of life among 

patients with comorbid diabetes and kidney disease attending a co-designed integrated model 

of care: a longitudinal study” which is submitted in Diabetic Medicine.  

Chapter 8: Summary and Future Directions 

This Chapter provides a summary of the main findings and discusses how they relate to current 

clinical and research practice. Important directions for future research and specific 

recommendations are explored. The strengths and limitations of the research work presented 

in this thesis are also highlighted.  
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STATEMENT OF OBJECTIVES 

Main Objective 

The primary objective of this thesis is to determine whether optimising self-management 

ability can lead to improved health related quality of life among patients with co-morbid 

diabetes and chronic kidney disease.  

Chapter 2: Determinants of self-management activity 

This Chapter explores the determinants of self-management activity in patients with diabetes 

and CKD. The Chapter has two sections. 

The first section examines the factors associated with patient activation in an Australian 

population with co-morbid diabetes and CKD. The specific aim for this section is to: 

 Examine to what degree patients with co-morbid diabetes and CKD are activated and

to identify what modifiable risk factors are independently associated with activation

levels in these patients.

The second section investigates the association between patient activation and self-care 

practices in patients with co-morbid diabetes and CKD. The specific aim of this section is to: 

 Examine the association between performance of self-care activities and patient or

disease factors as well as patient activation levels in patients with co-morbid diabetes

and CKD.

Chapter 3: Determinants of health-related quality of life 

Chapter 3 focuses on identification of factors that influence health related quality of life. The 

Chapter comprises of two sections.  

The first section examines the predictors of health-related quality of life. The specific aim of 

this section is to: 
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 Examine the factors associated with health-related quality of life in patients with co-

morbid diabetes and CKD of varying severity who access specialist medical care from 

tertiary hospitals. 

The second section investigates the possible patient reported barriers that may affect health-

related quality of life of patients with co-morbid diabetes and CKD. The specific aim of this 

section is to: 

 Explore the association between patient reported barriers to health care and the physical 

and mental health well-being of patients with co-morbid diabetes and CKD. 

Chapter 4: Relationship between self-management and health related quality of life 

The aim of this Chapter is to: 

 Examine the relationship between self-management and HRQOL in the context of co-

morbid diabetes and CKD and to establish whether there is a difference in this 

relationship by severity of CKD. 

Chapter 5: Review of self-management support interventions 

The aim of this Chapter is to: 

 Determine which self-management support interventions, components and elements are 

effective in improving patient reported and clinical outcomes in adults with co-morbid 

diabetes and CKD. 

Chapter 6: Educational needs for patients with diabetes and chronic kidney disease 

The aim of this Chapter is to:  

 Determine the self-management education needs for patients with co-morbid diabetes 

and CKD and co-develop an educational resource meeting the self-management 

education needs of patients with co-morbid diabetes and CKD. 
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Chapter 7: The impact of a new model of care on patient reported outcomes 

The aim of this Chapter is to: 

 Evaluate the impact of an integrated diabetes and kidney disease model of care on

health-related quality of life of patients with co-morbid diabetes and CKD.
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CHAPTER 1 

INTRODUCTION 

1.1 Preamble 

This Chapter presents an overview of comorbid diabetes and chronic kidney disease (CKD) 

and highlights why this complex condition is an emerging global health threat. Additionally, 

opportunities for research addressing gaps in self-management among patients with comorbid 

diabetes and CKD are identified. Most importantly, evidence gaps and research needs relating 

to health related quality of life (HRQOL) of patients with comorbid diabetes and CKD are 

examined.  

1.2 An overview of co-morbid diabetes and chronic kidney disease 

The prevalence of diabetes continues to rise globally, driven primarily by the increasing 

incidence of type 2 diabetes in the setting of increasing overweight and obesity [1-3] (Figure 

1). According to the International Diabetes Federation (IDF), 425 million adults (aged 20–79 

years) were estimated to have diabetes in 2017, 4 million deaths were attributable to diabetes, 

and the total global health expenditure due to diabetes was 727 billion US dollars [4] (Table 1). 

Figure 1. Estimates of the number of adults with diabetes from 1964 to 2017 
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By 2045, the number of adults with diabetes (aged 20–79 years) is expected to rise to 629 

million with health expenditure expected to rise to 776 billion US dollars [4]. Diabetes is 

associated with a myriad of diabetes-related complications such as chronic kidney disease 

(CKD) and cardiovascular disease (CVD), which refers to a group of diseases that includes 

coronary artery disease, cerebrovascular disease (stroke), peripheral vascular disease, 

rheumatic heart disease, congenital heart disease, cardiac hypertension, arrhythmias and 

myopathy [5, 6]. 

Table 1. The International Diabetes Federation Diabetes Atlas estimates of global health 

expenditures on diabetes for adults aged 20-79 years 

Year Estimated cost (USD billion) 

2010 376 

2014 612 

2015 673 

2017 727 

2040 802 

2045 776 

2010 and 2014 (Fernandes et al [7]; 2015 and 2040 (Ogurtsova et al [3]); 2017 and 2045 (Cho et al [8]) 

Chronic kidney disease is defined by the Kidney Disease Improving Global Outcomes (KDIGO) 

Work Group as functional or structural abnormalities of the kidneys persisting for at least 3 

months as manifested by decreased estimated glomerular filtration rate (eGFR) (≤60 

mL/min/1.73m2) or by the presence of albuminuria (albumin excretion >30 mg/24 hr) [9]. End 

stage kidney disease (ESKD) includes patients treated by dialysis as well as [10] transplantation 

irrespective of their eGFR [9].  
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Similar to diabetes, CKD presents a challenging and rapidly growing public health problem 

[11, 12]. Worldwide, current estimates suggest that over 500 million patients have CKD, with 

the majority (80%) of these patients living in low and middle-income countries [13]. The 

increase in diabetes has resulted in significant growth in numbers of patients with co-morbid 

diabetes and CKD [14, 15]. The risk of ESKD is increased 12-fold in patients with diabetes 

[16] resulting in 30–40% of all cases of ESKD being attributable to diabetes [17]. Diabetes is

already the leading cause of ESKD in most developed countries accounting for 50% of all cases 

of treated ESKD [18]. Indeed, the growth in the number of patients with ESKD around the 

world appears to have paralleled the increase in diabetes [19]. In Australia and New Zealand, 

a 60% increase in the number of people with type 2 diabetes starting dialysis from 2003 to 

2013 has been observed (Figure 2). Over a similar period, the UK Prospective Diabetes Study 

(UKPDS) trial [20] estimated that from diagnosis to 15 year follow up, the proportion of 

patients with microalbuminuria snowballed from 12.8% to 39% and the proportion with 

proteinuria increased from 2.1% to 12.6% suggesting a further increase in the prevalence of 

CKD among those with diabetes.  

Figure 2. Diabetes progression to dialysis

(Reproduced from the Australia and New Zealand Dialysis and Transplant Registry, Annual 

Reports. Available at www.anzdata.org.au) 
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In terms of costs, an exponential increase by CKD stage has been described, with the greatest 

expenditure for patients on renal replacement therapy [21-23]. However, for patients who have 

co-morbid diabetes and CKD, the health care costs for those with stage 5 CKD (not yet on 

dialysis) is more than two-fold higher and those requiring dialysis more than six-fold higher 

than for those without diabetes [24]. Correspondingly, the health care costs for those with either 

an increase in albumin excretion rate in the range of ≥300 mg albumin/g creatinine or an eGFR 

<60 mL/min/1.73 m2 are 50% higher than for those with diabetes without these complications 

[24]. 

Additionally, there is increasing evidence [25-27] to show an extraordinarily high risk of 

Cardiovascular Disease (CVD) in patients with CKD, with the risk of death over ten times 

higher than the risk of progression to ESKD for patients with CKD stage 3 (eGFR 40-60 

mL/min/1.73m2) [28]. Overall, for a significant proportion of patients with CKD,  death usually 

precedes ESKD due to cardiovascular complications [29]. Among the relatively few patients 

who eventually reach ESKD, prognosis is poor with a five-year survival averaging less than 

40% mainly due to CVD-associated morbidity and mortality [30].  In the presence of diabetes, 

the risk of cardiovascular morbidity and mortality increases sharply [31-33].  

In view of the ominous threat to global public health posed by co-morbid diabetes and CKD, 

multipronged strategies have been adopted to reduce risk factors and complications. Chief 

among these strategies are interventions directed at managing risk factors such as hypertension, 

albuminuria, hyperglycaemia and dyslipidaemia. For instance, the most recent Kidney Disease: 

Improving Global Outcomes (KDIGO) clinical practice guidelines have recommended 

intensive medical management that includes blood pressure [34] and lipid [10] control. There 

is also increasing recognition that strategies to improve outcomes cannot depend solely on the 

actions of health professionals but will also depend on the patient’s own actions [35]. 
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Consequently, self-management interventions that comprise life style changes have been 

introduced including reducing salt intake, following a diabetic diet [36], cessation of smoking 

[37] and blood pressure monitoring [38]. 

Self-management interventions have been widely assessed for single conditions (either 

diabetes or CKD) but evidence for their effectiveness in patients with co-morbid diabetes and 

CKD is limited [39, 40]. Given the competing treatment demands associated with managing 

complex conditions such as diabetes and CKD [41-43], when treatment recommendations for 

one condition conflict with or impede management of the other, or when patients prioritise one 

condition over another, it is important to characterise and streamline self-management 

interventions that can be utilised for patients with co-morbid diabetes and CKD. 

 

1.3 Self-management in patients with co-morbid diabetes and chronic kidney disease 

The terms ‘self-management’ and ‘self-management support’ are often used interchangeably 

[44]. Although the concepts of these two terms are related, self-management is defined as  “the 

ability of the individual, in conjunction with family, community, and healthcare professionals, 

to manage symptoms, treatments, lifestyle changes, and psychosocial, cultural, and spiritual 

consequences of health conditions” [45]. The identification of common patient-centric 

strategies to deal with challenges posed by chronic diseases is therefore the main focus of self-

management. The Institute of Medicine [46] defines self-management support as “the 

systematic provision of education and supportive interventions by health care staff to increase 

patients’ skills and confidence in managing their health problems, including regular assessment 

of progress and problems, goal setting, and problem-solving support”. Recognizing the 

patient’s central role in their care and the barriers they face in adopting health promoting 

behaviours and fostering a sense of responsibility for their own health is fundamental to self-

management support [47]. 
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The conceptual approach to self-management utilised in this thesis is shown in the logic model 

(Figure 3), which outlines the factors that may influence self-management (inputs) and the 

short, intermediate and long-term outcomes (outputs). Short-term outcomes measure the initial 

impact of an activity, for instance, improved self-efficacy described in Bandura’s Social 

Cognitive Theory [48]. Self-efficacy is determined by a person's specific capabilities and other 

individual factors, as well as information sources such as education and access to health experts. 

Intermediate outcomes are often few and are common in individuals who continue to 

participate in self-management activities. They are the changes which are most likely 

associated with the project and they may not only impact individuals directly participating in 

the project’s activities but may have an influence on those connected to them such as families, 

friends and community partners. Long-term outcomes may be achieved after a lengthy duration 

(7–10 years), and they represent the ultimate goal for the project [49]. Self-management is 

likely to be influenced by patient activation. Patient activation refers to the confidence, 

knowledge and skills a patient has in self-management [50]. 

Self-management plays a key role in the management of co-morbid diabetes and CKD. Patients 

with diabetes and CKD may spend more than 4 hours daily on self-management [51] 

performing up to 95% of their own diabetes care [52]. Several clinical guidelines among them 

the Kidney Disease Outcomes Quality Initiative (KDOQI), the National Institute for Health 

and Care Excellence (NICE), the Caring for Australasians with Renal Impairment (CARI) and 

the KDIGO guidelines, have emphasized that the success of strategies to promote glycaemic 

control, prevent cardiovascular disease (CVD) and development or progression of CKD, is 

dependent upon optimal patient self-management [19, 53-55]. It is also widely understood that 

a holistic approach to management including provision of information and education is a 

prerequisite to optimise the health of patients with diabetes and CKD.  
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Figure 3. Program Logic Model for a chronic kidney disease/diabetes self-management program 

(Adapted from Zimbudzi E., Lo, C., Misso M., Ranasinha S., Zoungas S. Effectiveness of management models for facilitating self-management 

and patient outcomes in adults with diabetes and chronic kidney disease. Systematic Reviews 2015; 4:81) 
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Previous research in patients with diabetes has suggested that self-management is associated 

with improvements in HbA1c [56-60] although some studies have shown no differences 

between the control and intervention groups [61-65]. Improvements in blood pressure [66] , 

eGFR [67] and health related quality of life [60, 65, 68, 69] have also been reported among 

patients with either diabetes or CKD. Interestingly, most of the evidence on the impact of self-

management tends to be limited to single diseases especially diabetes [70-72] suggesting that 

such evidence may not address the requirements of patients with more complex conditions such 

as diabetes and CKD.  

While the importance of self-management in patients with co-morbid diabetes and CKD is 

recognized, various self-management initiatives have experienced challenges. These 

challenges include inadequate self-management knowledge by patients [38], limited health 

literacy [73], lack of support from family members [74], complicated self-management 

regimens [74], limited uptake by health care professionals and uncertainty of the benefits of 

self-management programs with limited evidence on the impact of such programs on patients’ 

self-management abilities [75]. Additionally, lack of patient engagement in the design of self-

management interventions as well as failure to consider the role of behavioural change theory 

have been documented as issues [39]. 

The risks that come with co-morbid diabetes and CKD call for pragmatic self-management 

strategies driven primarily by patients who should be active partners in the management of 

their care. However, the evidence base for self-management interventions for patients with co-

morbid diabetes and CKD is underdeveloped [44]. Major gaps include lack of studies dedicated 

to evaluating interventions in patients with co-morbid diabetes and CKD with most of the 

evidence coming from patients with diabetes [76-78] or CKD [67, 79] . Furthermore, access to 

self-management and self-management support programs by patients with co-morbid diabetes 
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and CKD remains variable highlighting the need for prioritisation of activities designed to 

engage known hard-to-reach groups [18, 44].  

There is an urgent need for research in patients with co-morbid diabetes and CKD to; 1) 

characterise patients’ self-management ability, 2) identify the predictors of self-management 

activity, 3) determine the self-management interventions that are effective and 4) quantify the 

impact of self-management interventions on patient reported outcomes such as health-related 

quality of life. 

 

1.4 Health-related quality of life in patients with co-morbid diabetes and chronic kidney 

disease 

Health-related quality of life (HRQOL) is defined as a multidimensional concept, which 

describes the physical, role functioning, social, and psychological aspects of well-being and 

functioning [80].  In the last two decades, HRQOL has become an important measure of the 

outcome of care for patients with chronic diseases [81]. Health-related quality of life is being 

used in population surveys as well as for evaluating health care delivery systems. Some studies 

have suggested using HRQOL assessments to identify high risk patients in whom modifying 

factors associated with poorer HRQOL may be addressed to help these patients lead an active 

and healthy life particularly during the early stages of the disease [82, 83]. For patients with 

chronic diseases such as co-morbid diabetes and CKD, HRQOL remains one of the best 

predictors of morbidity and mortality and the main indicator of medical treatment effectiveness 

[84]. Reducing morbidity and mortality and improving quality of life for people with co-morbid 

diabetes and CKD is a key public health objective.  

Research has shown a strong relationship between co-morbidity and the adjusted scores on all 

HRQOL indicators.  Patients with a higher co-morbidity index have a lower quality of life [85, 

86]. Moreover, progressively lower scores in all dimensions of HRQOL have been observed 



10 

with advancing stages of CKD [82, 87-89]. However, far less is known about the HRQOL of 

patients with earlier stages of CKD [90]. A reason for this is that most studies have been 

performed in nephrology clinics and as a result are small and include more patients with 

advanced stages of CKD, leading to a lack of generalizability [91]. Additionally, the impact of 

the ‘labelling phenomenon’ whereby patients with asymptomatic conditions who have been 

informed of their diagnosis experience a decrease in HRQOL, may have relevance in patients 

with earlier stages of CKD, but further work is required to confirm this finding [92].  

Poorer quality of life has also been reported when CKD co-exists with diabetes [84, 85, 93-97]. 

However, most of this evidence is based on subgroup populations of patients with diabetes and 

CKD drawn from studies, which primarily had patients with CKD. The impact of earlier stages 

of CKD on HRQOL of patients with comorbid diabetes and CKD needs to be investigated. The 

majority of published HRQOL studies have been conducted among patients with diabetes and 

end stage kidney disease who are known to report the poorest quality of life [94, 98]. Knowing 

the impact of early stages of CKD on HRQOL of patients with comorbid diabetes and CKD 

will address the gaps in our knowledge about which interventions are appropriate, the optimal 

time to intervene, and what model of care to adopt across the disease continuum [99]. 

Understanding how HRQOL can be improved in patients with comorbid diabetes and CKD is 

particularly important given that quality of life can be more important to patients than longevity. 

Promoting patient self-management is an increasingly advocated approach to improve patient 

outcomes such as HRQOL. Among patients with either diabetes [100, 101] or CKD [68], 

improved self-management has been associated with better HRQOL. Whether HRQOL can be 

improved by increased uptake of self-management activities in people with comorbid diabetes 

and CKD remains unknown. Therefore, for patients with co-morbid diabetes and CKD, a 

clearer understanding of which, if any, interventions improve HRQOL is needed. To do this, it 
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is important to; 1) establish the levels of HRQOL in patients with co-morbid diabetes and CKD, 

2) examine the determinants of HRQOL including demographic and disease factors as well as

barriers to healthcare and 3) examine the independent relationship between self-management 

and HRQOL. 

1.5 Summary 

The management of comorbid diabetes and CKD is complex and often requires patients to be 

proficient in a number of self-management skills. However, the challenge is that the self-

management ability, factors that influence self-management and the evidence on which self-

management interventions are effective among patients with comorbid diabetes and CKD 

remain unknown.  Additionally, the HRQOL of patients with comorbid diabetes and CKD and 

its determinants such as self-management, have not been characterised. These key evidence 

gaps are addressed by research in subsequent Chapters in this thesis. 

1.6 Project layout 

Figure 4 outlines the four phases of this PhD project. These are the pre-intervention, the 

intervention, evaluation and translation phase. 

1.6.1 Pre-intervention phase  

The pre-intervention phase involved the assessment of demographic and clinical characteristics 

of patients with comorbid diabetes and CKD who were enrolled in the Diabetes Renal Project. 

This was followed by the characterisation of patient reported outcomes which include patient 

activation, self-management and HRQOL. Additionally, self-management education needs of 

patients with comorbid diabetes and CKD were determined in this phase. The work covered in 

this phase is reported in Chapters 2-5.  

1.6.2 Intervention phase 

The intervention was delivered through the Diabetes Kidney Service, a patient centred and co-

designed integrated model of care [102] (described in detail in a paper under other publications).  
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Patients with comorbid diabetes and CKD are referred into this service from hospitals and 

primary care. The service has a multidisciplinary team that comprises of a nephrologist, 

endocrinologist, renal and diabetes nurse practitioners, dietitian and a diabetes educator. The 

service provides streamlined access to healthcare services, improved communication between 

the specialist clinic and the General Practitioners and most importantly improved self-

management support delivered by the multidisciplinary team. Self-management support is 

delivered through distribution of education resources produced by Diabetes Australia and 

Kidney Health Australia as well as tailored one-to-one education sessions for those in need. 

1.6.3 Evaluation phase 

The impact of the intervention on patient activation, self-management and HRQOL (reported 

in Chapter 7) was assessed. Feedback was also sought from patients, primary and specialist 

health professionals regarding their experience with the service [103].  

1.6.4 Translation phase 

In this phase, a targeted education resource in the form of a digital versatile disc (DVD) was 

produced [104]. The education resource produced in collaboration with patients, key 

stakeholders and the multidisciplinary team is already being used in the clinic. This resource 

may potentially address the self-management needs of patients with comorbid diabetes and 

CKD (Chapter 6).  
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Figure 4. Project layout
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CHAPTER 2 

DETERMINANTS OF SELF-MANAGEMENT ACTIVITY 

2.1 Introduction 

Patient activation refers to the extent to which patients have the knowledge, motivation, belief, 

confidence and skills to manage chronic disease, access health-care and to collaborate with 

health-care providers for disease management [105]. It is widely believed that patient activation 

is a major determinant of self-management activity in people with chronic diseases [106-108]. 

However, the influence of patient activation on self-management activity among patients with 

co-morbid diabetes and CKD is largely unknown. In section 2.2 of Chapter 2, the degree of 

patient activation among patients with co-morbid diabetes and CKD is examined and 

modifiable risk factors that are independently associated with activation in these patients are 

highlighted. In section 2.3 the association between patient activation and self-management 

practices in patients with co-morbid diabetes and CKD is explored. The studies described in 

this Chapter were published in BMJ Open (Zimbudzi et al., 2017) and Health Expectations 

(Zimbudzi et al., 2017). The Chapter is presented as the published pdf versions of the 

manuscripts. 
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AbstrAct
Objective To evaluate the extent of patient activation and 
factors associated with activation in adults with comorbid 
diabetes and chronic kidney disease (CKD).
Design A cross-sectional study.
setting Renal/diabetes clinics of four tertiary hospitals 
across the two largest states of Australia.
study population Adult patients (over 18 years) with 
comorbid diabetes and CKD (estimated glomerular 
filtration rate <60 mL/min/1.73 m2).
Main outcome measures Patients completed the Patient 
Activation Measure, the Kidney Disease Quality of Life and 
demographic and clinical data survey from January to 
December 2014. Factors associated with patient activation 
were examined using χ2 or t-tests and linear regression.
results Three hundred and five patients with median 
age of 68 (IQR 14.8) years were studied. They were 
evenly distributed across socioeconomic groups, stage 
of kidney disease and duration of diabetes but not 
gender. Approximately 46% reported low activation. In 
patients with low activation, the symptom/problem list, 
burden of kidney disease subscale and mental composite 
subscale scores were all significantly lower (all p<0.05). 
On multivariable analysis, factors associated with lower 
activation for all patients were older age, worse self-
reported health in the burden of kidney disease subscale 
and lower self-care scores. Additionally, in men, worse 
self-reported health in the mental composite subscale was 
associated with lower activation and in women, worse 
self-reported health scores in the symptom problem list 
and greater renal impairment were associated with lower 
activation.
conclusion Findings from this study suggest that levels of 
activation are low in patients with diabetes and CKD. Older 
age and worse self-reported health were associated with 
lower activation. This data may serve as the basis for the 
development of interventions needed to enhance activation 
and outcomes for patients with diabetes and CKD.

IntrODuctIOn
Patient activation may be defined as the 
ability and willingness of patients to take on 
the role of managing their own health and 

healthcare1 and is related to the degree that 
a patient participates or engages in specific 
health behaviours.2–4 Previous studies of 
patients with hypertension in primary care 
settings suggest that patient activation is asso-
ciated with patient outcomes, where low acti-
vated patients are more likely to smoke,5 have 
a higher body mass index (BMI) and less likely 
to achieve cholesterol and glycated haemo-
globin targets.6 In patients with diabetes, high 
activation has been associated with greater 
engagement in exercise,7 fewer hospitalisa-
tions8 and improved glycaemic control.9 In 
patients with hypertension5 10 11 and chronic 
kidney disease (CKD)12 high activation is 
associated with better blood pressure control 
and in patients with end-stage kidney disease 
higher activation is likely to improve uptake 
of home dialysis.13 

Low activation levels have been reported 
in 25%–40% of the general population14 and 
in patients living with chronic diseases.12 15 16 
However, activation levels may vary consider-
ably depending on the severity of the chronic 
disease.17 18 Indeed, little is known about the 
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 ► Several biological and non-biological patient
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likely to be multifactorial.
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 ► The limitations include that our findings may not be
generalised to culturally and linguistically diverse
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 ► The cross-sectional design of the study did not
permit us to assess temporal effects or to rule out
the potential for reverse causality with low activation 
causing poor health.
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activation levels of patients with multiple and complex 
chronic diseases, including comorbid diabetes and CKD. 
Among patients with diabetes and CKD, a sufficient 
degree of activation is required for patients to perform 
self-management behaviours such as blood glucose moni-
toring and medication self-management.19 Moreover, as 
these patients face competing treatment demands espe-
cially when treatment recommendations for one condi-
tion conflict with or impede management of the other, or 
when patients prioritise one condition over another,20–22 
understanding the degree of patient activation becomes 
even more important.

Missed opportunities to enhance activation among 
patients with diabetes and CKD may result in more rapid 
progression of CKD and development of associated 
complications.23 Additionally, activation levels may fluc-
tuate as the disease progresses and complications arise 
necessitating matched changes in activation behaviour.24

Given the importance of patient activation for self-man-
agement in people with diabetes and CKD and ultimately 
patient outcomes, it is important to establish the level of 
activation in these patients and determine the patient 
and disease characteristics that influence activation. 
Consequently, the purpose of the present study was to (1) 
examine to what degree patients with comorbid diabetes 
and CKD are activated and (2) identify what modifiable 
risk factors are independently associated with activation 
levels in patients with comorbid diabetes and CKD.

MethODs
study design and participants
A cross-sectional study was conducted (as previously 
described)25 of patients attending diabetes and renal 
outpatient clinics of four public tertiary hospitals in 
Victoria and New South Wales (Monash Health, Alfred 
Health, Royal North Shore Hospital and Concord 
Hospital) from January to December 2014. Participants 
were eligible if they received their usual care at these 
hospitals and had a diagnosis of diabetes (either type 1 
or type 2) and CKD stages 3–5 (estimated glomerular 
filtration rate (eGFR) <60 mL/min). The diagnosis of 
diabetes followed WHO definition26 and was recorded 
from patients’ prior inpatient or outpatient contacts. 
Patients were recruited prospectively from clinics and the 
following questionnaires were completed; the Diabetes 
Renal Project (Patient Survey), Diabetes Renal Project 
(Doctors Survey), the Summary of Diabetes Self-Care 
Activities (SDSCA) questionnaire, the Kidney Disease 
Quality of Life short form (KDQoL-36) and the Patient 
Activation Measure (PAM-13) (online supplementary 
appendices 1-5). The Diabetes Renal Project (Patient 
Survey) (see online supplementary appendix 1) collected 
demographic information (age, gender, country of birth, 
language spoken at home) and clinical characteristics 
such as duration of diabetes and CKD. For each patient 
the site study staff or the clinician, using standardised 
procedures that included health assessment templates, 

also completed a corresponding clinical survey, the 
Diabetes Renal Project (Doctors Survey) (see online 
supplementary appendix 2). The questionnaire collected 
information on patients’ medical history, clinical findings, 
access to medical care for diabetes and CKD, medications 
and investigations such as blood test results. All partici-
pants were provided with written informed consent and 
317 agreed to participate. All local hospital and univer-
sity human research ethics committees (Monash Health 
Human Research Ethics Committee, Alfred Health 
Research Ethics Committee, Monash University Human 
Research Ethics Committee, Northern Sydney Local 
Health District Human Research Ethics Committee, 
Sydney Local Health District Human Research Ethics 
Committee and the University of Sydney Human Research 
Ethics Committee) approved this study.

Demographic and clinical variables
Age, gender, socioeconomic status (SES), stage of kidney 
disease, duration of kidney disease and duration of 
diabetes were all recorded as possible determinants of 
patient activation. SES was estimated using the Austra-
lian Bureau of Statistics data.27 Postcodes were coded 
according to the Index of Relative Social Disadvantage 
(IRSD), a composite measure based on selected census 
variables, which include income, educational attainment 
and employment status. The IRSD scores for each post-
code were then grouped into quintiles for analysis, where 
the highest quintile comprised 20% of postcodes with the 
highest IRSD scores (the most advantaged areas).

CKD stage as defined by the Kidney Disease: Improving 
Global Outcomes (KDIGO) was used to define severity 
of the disease.28 Duration of CKD was analysed as a 
continuous variable. eGFR was calculated using the 
CKD Epidemiology Collaboration (EPI) formula 
eGFR=141×min(Scr/κ, 1)α×max(Scr/κ, 1)−1.209×0.993Age×
1.018×1.159, where Scr is serum creatinine (mg/dL), κ is 
0.7 for women and 0.9 for men, α is –0.329 for women and 
–0.411 for men, min indicates the minimum of Scr/κ or 1
and max indicates the maximum of Scr/κ or 1.29 We used
the CKD EPI formula because it is routinely reported in
Australia30 as the equation of choice and is recommended
by the KDIGO guidelines.31

self-care
Self-care was assessed by the SDSCA questionnaire,32 
which is a self-report measure of how often participants 
performed diabetes self-care activities (see online supple-
mentary appendix 3). The SDSCA measures several 
dimensions of diabetes self-management with adequate 
internal and test–retest reliability, and evidence of validity 
and sensitivity to change.32 An overall Cronbach’s α coef-
ficient of 0.63 has been reported.33 The SDSCA question-
naire has been used in several studies and settings34–36 to 
evaluate self-care among adults with diabetes. This study 
used a version of the SDSCA questionnaire that included 
items assessing five domains of diabetes self-manage-
ment: general diet (two items), specific diet (two items), 

 on 9 June 2018 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2017-017695 on 22 O
ctober 2017. D

ow
nloaded from

 

17

https://dx.doi.org/10.1136/bmjopen-2017-017695
https://dx.doi.org/10.1136/bmjopen-2017-017695
https://dx.doi.org/10.1136/bmjopen-2017-017695
https://dx.doi.org/10.1136/bmjopen-2017-017695
https://dx.doi.org/10.1136/bmjopen-2017-017695
https://dx.doi.org/10.1136/bmjopen-2017-017695
http://bmjopen.bmj.com/


 3Zimbudzi E, et al. BMJ Open 2017;7:e017695. doi:10.1136/bmjopen-2017-017695

Open Access

Figure 1 Patient inclusion flow diagram. eGFR, estimated 
glomerular filtration rate.

exercise (two items), blood glucose testing (two items) 
and foot care (two items).32 The medication self-manage-
ment domain was excluded because of its ceiling effects 
and lack of variability among participants.32 The smoking 
self-management domain was also excluded because 
smoking behaviour was relevant to smokers only.

health-related quality of life
Health-related quality of life (HRQoL) was assessed using 
the English version of the Kidney Disease and Quality of 
Life (KDQoL-36) questionnaire (see online supplemen-
tary appendix 4), which is a 36-item HRQoL survey with 
five subscales, namely the 12-item Short Form Health 
Survey measure of physical and mental functioning, 
burden of kidney disease, symptom/problems list and 
the effects of kidney disease subscales.37 Item scores were 
summed for each scale and transformed on a scale of 0 to 
100 with a higher score indicating better HRQoL.29 The 
validity and reliability of the KDQoL-36 questionnaire has 
been reported previously.38–40

Patient activation
A 13-item survey-based scale called the short form of the 
PAM-13 that groups patients along a four-point level-
ling scale based on how activated patients are was used 
to measure patient activation (see online supplementary 
appendix 5). It has similar reliability and validity to the 
22-item version across different ages, genders and health
condition status (Cronbach’s alpha of 0.91 and a Rasch
person statistic of 0.81 for the real and 0.85 for the model
on which it was based).3 41 The validity and reliability of
the PAM-13 has also been tested in various regions and
in patients with different conditions.42–45 Each item of
the form was scored on the five-point Likert response
scale. The raw scores were transformed from the original
metric to a 0–100 metric with higher scores indicating
higher activation levels. Based on the patient activation
score, patients were categorised into four levels: level 1
(score <47.0), level 2 (score 47.1–55.1), level 3 (score
55.2–67.0) and level 4 (score >67.0).41 The activation
levels were then dichotomised into low activation (levels
1 and 2) and high activation (levels 3 and 4) as reported
in previous studies.46 47

Data analysis
Normally distributed data are presented with mean and 
SD as the measures of central tendency and dispersion, 
respectively. Correspondingly, non-normally distributed 
continuous data are presented with median and IQR 
(thus 25th and 75th percentiles), respectively. All HRQoL 
subscales were treated as continuous variables. First, the 
four patient activation levels were dichotomised into 
low activation group (levels 1 and 2) and high activation 
group (levels 3 and 4). Second, χ2 or t-tests (as appro-
priate) were used to analyse differences or associations 
between patient and disease characteristics and patient 
activation. Third, using the PAM score as a continuous 
variable, univariable regression models were performed 

in which each covariate was controlled for separately 
to ascertain its potential importance. Covariates that 
reached a significance level of p<0.10 or were of clinical 
importance were included in stepwise backward multi-
variable linear regression models that investigated the 
factors associated with patient activation for the entire 
study population and stratified analyses according to 
gender.48 Potential covariates were age, gender, subscales 
of HRQoL, eGFR, BMI, SES and the composite self-care 
score. CIs were reported at the 95% level and for all anal-
yses, a p value<0.05 was considered statistically significant. 
Cases with missing values were not included in the anal-
yses after checking for the amount of missing data which 
was minimal (less than 1%) for variables such as age, 
eGFR, SES and duration of diabetes and kidney disease. 
There was no pattern in the missing data on any variables. 
All analyses were performed with IBM SPSS V.22 or Stata 
V.12.1 (StataCorp).

results
Patient characteristics
A total of 3028 patients were screened, 317 studied and of 
those 305 included in the analyses after the exclusion of 
nine patients who had their eGFR misclassified (>60 mL/
min/m2) and three patients who had incomplete PAM 
data (figure 1). There were no differences in age, gender 
and stage of kidney disease (for one study site) between 
patients who participated and those who did not partic-
ipate in the study (see online  supplementary table 
S1). The baseline demographic and clinical character-
istics of the study population are shown in table 1. The 
median age and IQR was 68 and 14.8 years, respectively, 
with 59% of the population being over 68 years old and 
30% were women. The patients were evenly distributed 
across groups defined by SES and stage of kidney disease. 
Approximately 20% were receiving dialysis treatment.
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Table 1 Patient characteristics by activation status (N=305)

Patient activation status

p Value*Low level, N (%) High level, N (%)

Age

 <68 years 68 (49.3) 88 (53.3) 0.48

 ≥68 years 70 (50.7) 77 (46.7)

Gender

 Female 42 (30.4) 51 (30.9) 0.93

 Male 96 (69.6) 114 (69.1)

Socioeconomic status,† n (%) 0.86

 Upper 24 (17.4) 34 (20.6)

 Upper middle 32 (23.2) 31 (18.8)

 Lower middle 27 (19.6) 34 (20.6)

 Upper lower 28 (20.3) 31 (18.8)

 Lower 27 (19.6) 35 (21.2)

CKD duration in years: mean (SD) 8.8 (9.6) 9.2 (11.6) 0.74

Stage of CKD‡ 0.86

 3a 30 (21.7) 42 (25.5)

 3b 35 (25.4) 42 (25.5)

 4 34 (24.6) 40 (24.2)

 5 39 (28.3) 41 (24.8)

Diabetes duration in years: mean (SD) 17.1 (12.0) 18.2 (11.8) 0.40

Body mass index: mean, n (%)

 Underweight 1 (1.4) 1 (1.2) 0.60

 Healthy weight 17 (24.3) 15 (17.4)

 Overweight 21 (30.0) 23 (26.7)

 Obese 47 (67.1) 31 (36.0)

Dialysis status

 Current 29 (21.0) 30 (18.2) 0.54

 Predialysis 109 (79.0) 135 (81.8)

HRQoL: mean (SD)

 Symptom/problem list 72.0 (17.6) 75.5 (17.4) 0.08

 Effect of kidney disease 71.0 (23.5) 74.1 (23.6) 0.27

 Burden of kidney disease 55.9 (29.5) 63.3 (31.9) 0.04

 Physical composite summary 34.4 (11.3) 36.0 (11.0) 0.26

 Mental composite summary 45.5 (10.5) 48.3 (11.0) 0.03

Data are presented in N (%) unless otherwise indicated.
*T-test for mean differences and X2 test for differences in proportions.
†Socioeconomic status was estimated using the Australian Bureau of Statistics data. Postcodes were coded according to 
the Index of Relative Social Disadvantage, a composite measure based on selected census variables, which include income, 
educational attainment and employment status.
‡Stage 5 CKD included patients on dialysis (n=59) and not on dialysis (n=21).
CKD, chronic kidney disease; HRQoL, health-related quality of life.

Patient activation scores were normally distributed 
across the study population (mean 57.6, SD 15.5); male 
(mean 57.4, SD 16.0) and female patients (mean 58.1, 
SD 14.4) (figure 2A,B). Twenty-two per cent self-re-
ported PAM level 1, 23.6% level 2, 36.4% level 3 and 
18% level 4 (indicating greatest activation) (figure 3). 

The proportions of the patients with low (levels 1 and 2) 
and high activation (levels 3 and 4) scores were 46% and 
54%, respectively (figure 3).

Patients in the low activation group had significantly 
worse self-reported health in the burden of kidney disease 
and mental composite summary subscales than patients 
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Figure 2 Patient activation. Distribution of patient activation 
from (A) the study population (mean 57.6, SD 15.5) and (B) 
male (mean 57.4, SD 16.0) and female patients (mean 58.1, 
SD 14.4).

Figure 3 Distribution of participants across the four levels 
of patient activation. Level 1 (score of 0.0–47.0) indicates that 
a person may not yet understand that their role as a patient 
is important. Level 2 (47.1–55.1) indicates that a person 
lacks the confidence and knowledge to take action. Level 3 
(55.2–67) indicates that a person is beginning to take action 
and level 4 (67.1–100) indicates that a person is proactive 
about health and engages in many recommended health 
behaviours.

in the high activation group as shown in table 1 (all 
p<0.05). No other differences between low and high acti-
vation groups were found for demographic factors (age, 
gender and SES) and disease factors that included stage 
and duration of CKD, dialysis status, duration of diabetes 
and BMI (table 1).

Factors associated with patient activation in the study 
population
On univariable analysis (table 2), factors associated 
with lower activation were worse self-reported health in 
all HRQoL subscales, greater renal impairment (lower 
eGFR) and lower self-care scores. On multivariable anal-
ysis, older age, worse self-reported health in the burden 
of kidney disease subscale and lower self-care scores were 
independently associated with lower activation (table 2).

Factors associated with patient activation stratified by gender
Online supplementary tables S2 and S3 show stratified 
analyses according to gender. On univariable analysis, 
worse self-reported health in the symptom problems list, 
burden of kidney disease, mental composite summary 
subscales and lower self-care scores were associated with 
lower activation in men. Worse self-reported health in 
all HRQoL subscales and lower eGFR were associated 
with lower activation in women. On multivariable anal-
ysis, worse self-reported health in the mental composite 
subscale was independently associated with lower acti-
vation in men, and worse self-reported health in the 
symptom problem list and greater renal impairment 
(lower eGFR) were independently associated with lower 
activation in women.

DIscussIOn
Among patients with comorbid diabetes and CKD, we 
document for the first time in this study that patient acti-
vation is low, and identify factors independently associ-
ated with lower patient activation. We report significantly 
worse self-reported health in the burden of kidney disease 
and mental composite subscales for patients in the low 
activation group compared with those in the high activa-
tion group. Lower activation was also independently asso-
ciated with older age, having worse self-reported health in 
the burden of kidney disease subscale and lower self-care 
scores across the entire study population. In men, worse 
self-reported health in the mental composite subscale was 
associated with lower activation. In women, worse self-re-
ported health in the symptom problem list (with symp-
toms including sore muscles, chest pain, cramps, itchy or 
dry skin and shortness of breath, faintness/dizziness and 
lack of appetite) and greater renal impairment were asso-
ciated with lower patient activation.

The mean patient activation score was 57.6 on a theoret-
ical scale of 0–100 and was comparable to the means cited 
in several studies across other regions and disease condi-
tions.15 42 49 Patient activation in patients with comorbid 
diabetes and CKD was generally low with close to 50% of 

 on 9 June 2018 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2017-017695 on 22 O
ctober 2017. D

ow
nloaded from

 

20

https://dx.doi.org/10.1136/bmjopen-2017-017695
http://bmjopen.bmj.com/


6 Zimbudzi E, et al. BMJ Open 2017;7:e017695. doi:10.1136/bmjopen-2017-017695

Open Access 

Table 2 Univariable and multivariable regression model for factors associated with low activation in the study population

Variables Univariable B (95% CI) Multivariable B (95% CI)

Age −0.05 (−0.22 to 0.11) −0.18 (−0.35 to 0.01)*

Gender

 Men Reference Reference

 Women −0.79 (−4.59 to 3.02) –

Health-related quality of life

Symptom problem list 0.15 (0.05 to 0.25)** –

Effects of kidney disease 0.09 (0.02 to 0.17)* –

Burden of kidney disease 0.11 (0.05 to 0.16)*** 0.11 (0.05 to 0.17)***

Physical composite summary 0.17 (0.01 to 0.33)* –

Mental composite summary 0.26 (0.09 to 0.42)** –

Duration of diabetes −0.02 (−0.17 to 0.13) –

Duration of kidney disease 0.07 (−0.11 to 0.25) –

eGFR† 0.11 (0.00 to 0.21)* 0.01 (−0.12 to 0.15)

Body mass index

 Healthy weight‡ Reference Reference

 Overweight −2.78 (−7.75 to 2.20) –

 Obese 1.98 (–2.03 to 5.99) –

Socioeconomic status§

 Lower Reference Reference

 Lower middle −0.31 (−4.75 to 4.12) –

 Upper lower −1.42 (−5.80 to 2.95) –

 Upper middle −0.95 (−5.27 to 3.38) –

 Upper 3.17 (−1.28 to  7.62) –

 Self-care composite score 0.21 (0.06 to 0.37)** 0.18 (0.02 to 0.35)*

*p<0.05.
**p<0.01.
***p<0.001.
-†Per 1 mL/min increase in eGFR.
‡Due to small numbers of underweight patients (n=2), the underweight group was combined with the healthy weight group for this analysis. 
§-Socioeconomic status was estimated using the Australian Bureau of Statistics data. Postcodes were coded according to the Index of
Relative Social Disadvantage , a composite measure based on selected census variables, which include income, educational attainment and
employment status.
eGFR, estimated glomerular filtration rate.

our study population reporting low levels of activation. 
This is greater than that of the general population where 
25%–40% have reported low activation14 and in patients 
with diabetes where 20%–30% reported low activation.48 50 
Conversely in patients with CKD alone (eGFR <60 mL/
min/1.73 m2), patient activation has been observed to be 
even lower with over 65% of one study cohort17 reporting 
low activation levels. Although we expected that diabetes 
and CKD in combination would lead to lower activation 
compared with either diabetes or CKD alone, our results 
suggest higher patient activation among patients with 
diabetes and CKD. This may be attributed to a focus on 
self-management of diabetes. More studies are required 
to confirm this observation.

We found that older age was independently associated 
with lower activation. Similar findings have been reported 
in people with diabetes8 16 27 other chronic diseases45 47 51–53 

and in a national survey of US adults.54 The reason for 
this could be a higher prevalence of depressive symp-
toms and functional difficulties impairing self-manage-
ment in older patients.51 52 In contrast, other studies 
in different populations found conflicting evidence, 
showing no direct relationship between patient activation 
and age.2 55–57 These inconsistencies may be due to differ-
ences in clinical and demographic characteristics of the 
populations studied. For example, it has been previously 
reported that younger patients with CKD have poorer 
coping strategies compared with older patients,58 which 
may lead to low activation or could possibly be due to 
low activation. Our results highlight a subgroup at risk of 
lower activation, which may benefit from targeted inter-
ventions to improve activation. These interventions may 
include encouraging patients to ask questions59 when they 
attend medical appointments and training their peers to 
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lead such interventions.60 Additionally, the contradic-
tions regarding the relationship between age and patient 
activation highlight that intervention strategies cannot 
exclusively be based on the knowledge of patients’ demo-
graphics, but should include other modifiable factors as 
well.

In line with previous studies of patients with conditions 
other than comorbid diabetes and CKD,15 51 54 61–63 patient 
activation was low in those with worse self-reported 
health status. Our study showed that lower mental 
health composite scores on KDQoL were independently 
associated with lower patient activation, particularly in 
men. This could be due to men with comorbid disease 
having less ability to cope with multiple conditions than 
women,64 resulting in lower levels of activation. Men with 
chronic disease may also have less coping ability because 
they do not seek help as often as women do.65 Given the 
high prevalence of mental disorders such as depression 
in patients with CKD,66 addressing mental health issues 
may be very important for enhancing patient activation 
and outcomes.

Our data suggest that greater renal impairment in 
women may be associated with lower activation. The 
most likely explanation for this is that women tend to 
have lower physical functioning67 68 which is associated 
with lower patient activation63 even in the early stages of 
CKD.17 54 Another plausible explanation is that women 
may receive less support from their caregivers compared 
with men due to caregiver stress and fatigue69 associated 
with managing chronic diseases. The lack of support in 
managing chronic diseases may lead to lower activation 
among women. Additionally, due to the complexity of 
diabetes and CKD, there is limited time to address all 
patient needs resulting in lower quality medical care for 
discordant conditions.70

Interestingly, we did not find a significant associ-
ation between SES and patient activation. This is in 
contrast to other studies that have reported patient 
activation to vary by SES with individuals from lower 
SES groups reported as less activated than those from 
higher SES groups.6 14 These discordant findings could 
be attributable to our use of postcode as a surrogate 
for SES, which may not accurately represent SES.

strengths and limitations
Our findings should be interpreted in light of the 
strengths and limitations of our study design. The 
strengths include the inclusion of several biological 
and non-biological patient variables such as gender, 
age, SES, HRQoL, BMI and disease duration as 
potential factors influencing patient activation since 
the determinants are likely to be multifactorial. The 
study was conducted across multiple sites increasing 
the generalisability of the findings71 and we also 
used validated and disease-specific instruments for 
measuring HRQoL (KDQoL-36) and patient acti-
vation (PAM-13). The limitations include that our 
findings may not be generalised to culturally and 

linguistically diverse populations. The cross-sectional 
design of the study did not permit assessment of 
temporal effects or the potential for reverse causality 
with low activation causing poor health. Longitudinal 
studies are needed to better understand the effects 
over time of factors influencing patient activation in 
this population.

cOnclusIOns
In conclusion, in patients with comorbid diabetes 
and CKD patient activation was low, with almost half 
of patients reporting low activation. Older age and 
worse self-reported health were associated with lower 
activation. This data may serve as the basis for the 
development of interventions needed to enhance 
activation and outcomes for patients with diabetes 
and CKD.
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S1: Characteristics of patients who did and did not participate in the study at one hospital site 

Responders Non-responders p-value

Patient numbers (n)  127 243 

Age (SD)  66.6 (10.8) 68.9 (11.9) 0.06 

Gender (Female)  30.7 39.5 0.10 

CKD stage (KDOQI %) 

3  34.2 40.9 

4  25.2 25.5 

5  33.9 40.3 0.37 

KDOQI-Kidney Disease Outcomes Quality Initiative classification of stages of chronic kidney disease 
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S2: Univariable and multivariable regression model for factors associated with low activation in men 

with diabetes and chronic kidney disease  

Variables Univariable 

B (95% CI) 

Multivariable 

B (95% CI) 

Age  -0.11  (-0.32 to 0.12) - 

Health related quality of life  

Symptom problem list  0.12 (0.04 to 0.25)* 

 - 

Effects of kidney disease  0.04 (-0.05 to 0.13)  - 

Burden of kidney disease  0.08 (0.01 to 0.15)* - 

Physical composite summary 0.06 (-0.15 to 0.26)  - 

Mental composite summary  0.23 (0.03 to 0.43)* 0.23 (0.02 to 0.44)* 

Duration of diabetes  0.01 (-0.17 to 0.20)  - 

Duration of kidney disease  0.10 (-0.12 to 0.16)  - 

eGFR   0.03 (-0.12 to 0.16)  - 

Body mass index  

Healthy weight 1  Ref Ref 

Overweight  -5.08 (-10.96 to 0.80) - 

Obese  2.87 (-2.08 to 7.81) - 

Socioeconomic status 2  

Lower  Ref  Ref 

Lower middle  0.41 (-5.04 to 5.85) - 

Upper lower  -0.63 (-5.98 to 4.73) - 

Upper middle  -2.23 (-7.37 to 2.92) - 

Upper  4.65 (-1.04 to 10.33)* - 

Self-care composite score 0.21 (0.01 to 0.40)*  - 

*p<0.05; **p<0.01, ***p<0.001; 1-due to small numbers of underweight patients (N=2), the

underweight group was combined with the healthy weight group for this analysis; 2-Socioeconomic

status was estimated using the Australian Bureau of Statistics data. Postcodes were coded according to

the Index of Relative Social Disadvantage, a composite measure based on selected census variables,

which include income, educational attainment and employment status.
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S3: Univariable and multivariable regression model for factors associated with low activation 

in women with diabetes and chronic kidney disease  

Variables Univariable 

B (95% CI) 

Multivariable 

B (95% CI)  

Age  0.02 (-0.21 to 0.26) - 

Health related quality of life  

Symptom problem list  0.21 (0.06 to 0.36)**  0.2 (0.05 to 0.35)**  

Effects of kidney disease  0.21 (0.09 to 0.33)**  -  

Burden of kidney disease  0.18 (0.09 to 0.27)*** -  

Physical composite summary 0.45 (0.19 to 0.71)**  -  

Mental composite summary  0.33 (0.05 to 0.60)*  -  

Duration of diabetes  -0.09 (-0.35 to 0.17) -  

Duration of kidney disease  0.02 (-0.31 to 0.27)  -  

eGFR   0.27 (0.10 to 0.43)** 0.27 (0.11 to 0.44)** 

Body mass index  

Healthy weight 1 Ref  Ref 

Overweight  4.85 (-4.75 to 14.40) - 

Obese  -0.66 (-7.00 to 6.87) - 

Socioeconomic status 2 

Lower  Ref Ref 

Lower middle  -1.99 (-9.71 to 5.73) - 

Upper lower  -3.33 (-11.03 to 4.38) - 

Upper middle  -3.40 (-4.93 to 11.73) - 

Upper  0.27  (-6.88 to 7.42) - 

Self-care composite score  0.23 (-0.06 to 0.53 - 

p<0.05; **p<0.01, ***p<0.001; 1-due to small numbers of underweight patients (N=2), the 

underweight group was combined with the healthy weight group for this analysis; 2-Socio-economic 

status was estimated using the Australian Bureau of Statistics data. Postcodes were coded according to 

the Index of Relative Social Disadvantage, a composite measure based on selected census variables, 

which include income, educational attainment and employment status.  



28 

2.3 Published manuscript: The association between patient activation and self-care 

practices in patients with co-morbid diabetes and chronic kidney disease 
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Abstract
Objective: This study aimed to examine the association between performance of self- 
care activities and patient or disease factors as well as patient activation levels in pa-
tients with diabetes and chronic kidney disease (CKD) in Australia.
Methods: A cross- sectional study was conducted among adults with diabetes and CKD 
(eGFR <60 mL/min/1.73m2) who were recruited from renal and diabetes clinics of four 
tertiary hospitals in Australia. Demographic and clinical data were collected, as well as 
responses to the Patient Activation Measure (PAM) and the Summary of Diabetes Self- 
Care Activities (SDSCA) scale. Regression analyses were performed to determine the 
relationship between activation and performance of self- care activities.
Results: A total of 317 patients (70% men) with a mean age of 66.9 (SD=11.0) years 
participated. The mean (SD) PAM and composite SDSCA scores were 57.6 (15.5) % 
(range 0- 100) and 37.3 (11.2) (range 0- 70), respectively. Younger age, being male, ad-
vanced stages of CKD and shorter duration of diabetes were associated with lower 
scores in one or more self- care components. Patient activation was positively associated 
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1  | INTRODUCTION

Patient activation specifies the level of patients’ involvement with their 
health care and refers to the extent to which they have the knowledge, 
motivation, belief, confidence and skills to manage chronic disease, ac-
cess health care and to partner with health- care providers for disease 
management.1-3 Patient activation is an important concept in chronic 
disease management driven by a person- centred approach and chronic 
care models.1,4 Higher levels of patient activation are associated with 
better patient outcomes compared to lower levels of activation, in 
chronic diseases.1,3,5-7 Individuals with low activation are more likely to 
be hospitalized,8,9 have a longer length of stay in hospital,10 have greater 
health- care costs,11 are less likely to participate in self- management ac-
tivities such as blood pressure monitoring12 and have worst care expe-
riences13 compared to those with higher activation levels.

Patient self- management is a patient’s ability to participate in the 
management of symptoms, treatment and the physical, psychological 
and lifestyle consequences associated with chronic disease.14 There is 
growing evidence to suggest an association between patient activation 
levels and performance of self- care activities for single chronic diseases 
including human immunodeficiency virus,15 congestive heart failure,16 
schizophrenia17 and diabetes.18,19 Patient activation predicts a variety 
of behaviours such as engaging in exercises, healthy diet and other 
disease- specific self- care and consumeristic behaviours.6,12 However, 
studies are inconsistent in demonstrating an association between pa-
tient activation and self- management for patients with diabetes and 
other long- term diseases including chronic obstructive pulmonary dis-
ease (COPD), depression and musculoskeletal pain.5,12,18,20

The PAM has previously been used as a screening tool for tai-
loring self- management interventions or as a quality indicator for 

with the composite SDSCA score, and in particular the domains of general diet and blood 
sugar checking (P<.05), but not specific diet, exercising and foot checking.
Conclusion: In people with diabetes and CKD, a high level of patient activation was posi-
tively associated with a higher overall level of self- care. Our results identify subgroups of 
people who may benefit from tailored interventions to further improve their health out-
comes. Further prospective studies are warranted to confirm present findings.

K E Y W O R D S

chronic kidney disease, diabetes, patient activation, self-care, self-management

F IGURE  1 Patient inclusion flow 
diagram
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delivery of care.21 In the UK, one health service has redesigned 
the diabetes review process according to the individual’s level of 
activation.22 Additionally, tailored coaching following activation as-
sessment has resulted in improved clinical indicators and decreased 
health- care utilization in patients with asthma, coronary artery dis-
ease, congestive heart failure, COPD and diabetes.23 Similarly, tai-
lored care according to activation levels has been used to empower 
patients to ask questions during clinical reviews.24

There is a knowledge gap regarding the relationship between pa-
tient activation and self- management in instances of comorbidity and 

multimorbidity such as diabetes and chronic kidney disease (CKD). 
This gap is important given that multimorbidity is increasing glob-
ally25,26 and CKD commonly coexists with diabetes27 and is complex 
to manage. Moreover, greater understanding of how patient activa-
tion may influence performance of self- care activities will be import-
ant in the design of interventions to increase self- management.

The purpose of this study was to examine the association be-
tween performance of self- care activities and patient or disease fac-
tors as well as patient activation levels in patients with diabetes and 
CKD.

Total N (%)
Mean PAM scores  
(SD) Range (0- 100)

Mean composite SDSCA  
scores (SD) Range (0- 70)

Total 305 (100) 57.6 (15.5) 37.3 (11.2)

Gender

Malea 212 (69.5) 57.4 (15.9) 36.7 (11.5)

Femaleb 93 (30.5) 58.1 (14.4) 38.2 (10.3)

Age

<68 y 156 (51.1) 57.2 (15.0) 37.2 (11.3)

>68 y 149 (48.9) 58.0 (16.0) 37.2 (11.3)

Socio- economic status

Upper 160 (53.2) 58.0 (16.3) 37.2 (11.4)

Upper middle 40 (13.3) 54.8 (17.2) 37.3 (9.8)

Lower middle 49 (16.3) 58.0 (13.7) 36.0 (11.1)

Upper lower 21 (7.0) 58.0 (15.6) 36.0 (11.1)

Lower 31 (10.3) 56.3 (10.2) 38.5 (10.3)

Smoking status

Yes 18 (5.9) 58.5 (11.3) 34.8 (12.7)

No 287 (94.1) 57.5 (15.7) 37.3 (12.7)

Stage of CKDc

3a 72 (23.6) 59.2 (15.9) 37.4 (11.3)

3b 79 (25.9) 58.6 (17.8) 39.5 (10.5)

4 74 (24.3) 57.5 (15.1) 35.0 (11.0)

5 80 (26.2) 55.4 (12.7) 36.9 (11.3)

Dialysis

Yes 59 (19.3) 55.5 (13.0) 38.4 (9.6)

No 246 (80.7) 58.1 (16.0) 36.9 (11.5)

Diabetes duration

0- 8 y 81 (26.6) 58.6 (16.1) 34.5 (12.5)*

9- 18 y 80 (26.2) 54.6 (15.2) 36.6 (11.9)

19- 25 y 80 (26.2) 59.8 (13.7) 38.4 (9.5)

26 y and over 64 (21.0) 57.3 (16.9) 40.0 (9.3)

Kidney disease duration

<5 y 125 (41.0) 58.1 (15.3) 37.9 (11.6)

>5 y 180 (59.0) 57.3 (15.6) 36.7 (10.7)

aMissing PAM data for two male participants, not included in analysis; bMissing PAM data for one fe-
male participant, not included in analysis; cKidney Disease Outcomes Quality Initiative staging of CKD 
based on GFR, 3a (45- 59), 3b (30- 44), 4 (15- 29) 5 (less than 15 or on dialysis); age and CKD duration 
were stratified by median and diabetes duration by quartiles; *P<.05.

TABLE  1 Demographic and clinical 
characteristics for all patients by mean 
activation and composite SDSCA scores
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TABLE  2 Summary of factors predicting self- management behaviours in patients with diabetes and chronic kidney disease

Covariates

Composite self- management score General diet Specific diet

Univariable Multivariable Univariable Multivariable Univariable Multivariable

B (95% CI) B (95% CI) B (95% CI)

Age 0.05	(−0.02;	0.09) - 0.1 (0.02; 0.1)** 0.06 (0.02; 0.09)** −0.003	(−0.03;	0.03) - 

Gender

Male 1 (ref) 1 (ref) 1 (ref)

Female 1.4	(−1.3;	4.2) - 0.4	(−0.5;	1.3) - −0.1	(−0.8;	0.7) - 

SES (quintiles)

Upper 1 (ref) 1 (ref) 1 (ref)

Upper middle −1.4	(−5.4;	−2.6) - −1.1	(−2.4;	0.2) - 0.5	(−1.6;	0.6) - 

Lower middle −0.04	(−4.5;	−3.7) - −0.04	(−1.4;	1.3) - 0.2	(−0.9;	1.3) - 

Upper lower −1.7	(−5.7;	−2.4) - −0.4	(−1.7;	1.0) - −0.4	(−1.5;	0.7) - 

Lower −0.6	(−4.6;	−3.5) - −0.6	(−2.0;	0.7) - 0.1	(−1.0;	1.2) - 

DM duration 0.2 (0.1; 0.3)** 0.2 (0.1; 0.3)** 0.02	(−0.02;0.1) - 0.01	(−0.02;	
0.04)

- 

CKD duration −0.03	(−0.2;	0.1) - −0.001	(−0.05;	0.04) −0.03	(−0.06;	
0.01)

- 

Stage of CKD

3a 1 (ref) - 1 (ref) 1 (ref)

3b 2.5	(−1.1;	6.1) - 0.8	(−0.4;	2.0) - 0.5	(−0.5;	1.5) - 

4 −2.2	(−5.9;	1.4) - 0.6	(−0.7;	1.8) - −0.1	(−1.0;	0.9) - 

5 −0.5	(−4.1;	3.1) - 0.2	(−1.0;	1.4) - 0.9	(−0.1;	1.8) - 

PAM levels

4 1 (ref) 1 (ref) 1 (ref)

3 −3.6	(−7.2;	−0.1)* −4.1	(−7.6;	−0.6)* −1.7	(−3.1;	−0.4)* −1.1	(−2.3;	0.1) 0.4	(−0.6;	1.3) - 

2 −4.9	(−8.7;	−0.1)* −5.3	(−9.1;	−1.8)** −1.3	(−2.6;	0.003)* −1.3	(−2.6;	−0.01)* 0.4	(−0.7;	1.4) - 

1 −5.8	(−9.7;	−1.9)** −5.6	(−9.5;	−1.8)** −1.2	(−2.4;	0.04) −1.8	(−3.1;	−0.5)** −0.2	(−1.2;	0.9) - 

Covariates

Exercising Blood sugar checking Foot checking

Univariable Multivariable Univariable Multivariable Univariable Multivariable

B (95% CI) B (95% CI) B (95% CI)

Age −0.01	(−0.05;	0.03) - 0.01	(−0.04;	0.1) − 0.01	(−0.04;	0.1) - 

Gender

Male 1 (ref) 1 (ref) 1 (ref)

Female −0.6	(−1.6;	0.3) - 1.4 (0.3; 2.5)* 1.6 (0.5; 2.7)* 0.7	(−0.5;	1.9) - 

SES (quintiles)

Upper 1 (ref) 1 (ref) 1 (ref)

Upper middle 0.2	(−1.2;	1.6) - −0.2	(−1.8;	1.4) - 0.4	(−1.3;	2.1) - 

Lower middle 0.2	(−1.2;	1.7) - −0.3	(−2.0;	1.3) - −1.4	(−3.2;	0.3) - 

Upper lower −0.1	(−1.5;	1.3) - −0.1	(−1.8;	1.6) - −1.0	(−2.7;	0.7) - 

Lower 0.3	(−1.1;	1.7) - −0.3	(−2.0;	1.3) - 0.02	(−1.7;	1.7) - 

DM duration −0.01	(−0.05;	0.03) - 0.1 (0.06; 0.2)*** 0.1 (0.07; 0.2)*** 0.1 (0.01; 0.1)** 0.1 (0.01; 0.1)*

CKD duration −0.02	(−0.1;	0.03) - −0.01	(−0.1;	0.1) - 0.02	(−0.04;	0.1) - 

Stage of CKD

3a 1 (ref) - 1 (ref) 1 (ref)

3b −0.1	(−1.4;	1.1) - 0.7	(−0.7;	2.2) - 0.1	(−1.5;	1.5) - 

(Continues)
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2  | METHODS

2.1 | Study design and participants

The design and recruitment of participants for this study have been 
described in great detail previously.28 In short, patients attending dia-
betes and renal outpatient clinics of four public tertiary hospitals in 
the states of Victoria and New South Wales (Monash Health, Alfred 
Health, Royal North Shore Hospital and Concord Hospital) between 
2013 and December 2014 were recruited.

Participants were included if they received their routine care at 
these hospitals and had a diagnosis of diabetes (either type 1 or type 
2) and CKD stages 3- 5 (estimated glomerular filtration rate <60 mL/
min/1.73 m2) including dialysis. Exclusion criteria included age less
than 18 years of age, severe cognitive impairment and inability to
communicate in English. Participants were identified as having diabe-
tes if this was recorded from previous hospital records with the diag-
nosis of diabetes consistent with World Health Organization29 criteria.

Participants were recruited prospectively from clinics and 
completed the Patient Activation Measure (PAM- 13)30 and the 
Summary of Diabetes Self- Care Activities (SDSCA)31 questionnaires 
(Supplementary Appendices A and B). Additionally, for each patient, 
a corresponding clinical survey was also completed by the site study 
staff or the clinician, using standardized procedures. Information ob-
tained from the clinical survey included demographic characteristics 
such as age and gender. Disease- specific characteristics such as dia-
betes duration, type of diabetes treatment, current HbA1c, CKD dura-
tion, CKD stage and current eGFR were also included (Supplementary 
Appendix C). The CKD EPI formula described by Levey and others32 
was used to estimate eGFR. The units of measurement for eGFR were 
millilitre per minute per 1.73 m2.

Socio- economic measures were estimated using the Australian 
Bureau of Statistics data.33 Postcodes were classified in accordance 
with the Index of Relative Social Disadvantage (IRSD), an index that 
provides a summary on a variety of data about the socio- economic 

conditions of people living in an area.33 This was followed by categoriz-
ing the IRSD scores for each postcode into quintiles, where the lowest 
quintile represented 20% of postcodes with greatest socio- economic 
deprivation. Written informed consent was obtained from all partici-
pants. The study received ethics approval from Monash University and 
the respective health service ethics committees.

2.2 | Patient activation

The American version of the PAM- 1330 was used to evaluate the pa-
tients’ level of involvement in their health care. The PAM scale ex-
amines participants’ beliefs, knowledge and confidence in performing 
several self- management activities and then yields a score based on 
patients’ answers to the 13 questions.34 There are four alternative re-
sponses to each of the 13 items namely, “disagree strongly, disagree, 
agree and agree strongly” and fifth response option “not applicable” 
(N/A) was available for all items.

The authors used a standardized spreadsheet provided by Insignia 
Health® to calculate the PAM score.35 We excluded participants who 
responded to less than 7 items or if all questions were answered with 
“disagree strongly” or “agree strongly.” The mean PAM score was 
then calculated on all items leaving out the ones thought to be non- 
applicable by the participants. The raw mean score was converted into 
a standardized activation score ranging from 0 to 100 creating the 
PAM scores which were classified into the four levels of activation: 
level 1 (score <47.0), level 2 (score 47.1- 55.1), level 3 (score 55.2- 67.0) 
and level 4 (score >67.0) as per Insignia Health® scoring rules.35

2.3 | Outcomes

Self- management was evaluated by the SDSCA questionnaire,31 
a self- report measure of how often participants perform diabetes 
self- care activities. The SDSCA questionnaire has been utilized in 
several studies and settings and is deemed to be reliable, valid and 
sensitive36–38 in evaluating diabetes self- management in adults. This 

Covariates

Exercising Blood sugar checking Foot checking

Univariable Multivariable Univariable Multivariable Univariable Multivariable

B (95% CI) B (95% CI) B (95% CI)

4 −0.8	(−2.1;	0.4) - −0.6	(−2.1;	0.9) - −1.8	(−3.3;	−0.2)** −1.7	(−3.0;	−0.5)**

5 −1.6	(−2.9;	−0.4)* −1.3	(−2.3;	−0.3)* −0.3	(−1.8;	1.1) - −0.1	(−1.6;	1.4) - 

PAM levels

4 1 (ref) 1 (ref) 1 (ref)

3 −1.0	(−2.3;	0.2) - −1.1	(−2.6;	0.3) −1.5	(−2.9;	−0.1)* −0.8	(−2.3;	0.8) - 

2 −1.5	(−2.8;	−0.1)* - −1.9	(−3.5;	−0.3)* −2.1	(−3.7;	−0.6)** −0.9	(−2.6;	0.7) - 

1 −1.3	(−2.6;	0.1) - −2.0	(−3.7;	−0.4)* −1.9	(−3.5;	−0.4)* −0.9	(−2.6;	0.8) - 

*P<.05; **P<.01; ***P<.001; SES—socio- economic status; DM—diabetes mellitus; CVD cardiovascular disease  CKD—chronic kidney disease; PAM—patient 
activation measure; B (95% CI)—confidence intervals for beta coefficients, which represent the amount that the dependent variable (SDSCA domains) 
changes when the independent variable changes by 1 unit.

TABLE  2    (Continued)

33



1380  | ZIMBUDZI et al.

study used a version of the SDSCA questionnaire that comprised of 
items assessing five domains of diabetes self- management which are 
“general diet (2 items), specific diet (2 items), exercise (2 items), blood 
glucose testing (2 items) and foot care (2 items)”.31 The medication 
self- management component was excluded based on previous reports 
of its “ceiling effects and lack of variability among participants”.31 The 
smoking self- management component was also excluded because 
smoking behaviour was relevant to smokers only.

2.4 | Statistical analysis

Results are presented as mean and standard deviation (SD) and 
median and interquartile range (IQR) for normal and non- normally 
distributed data, respectively. Duration of diabetes was categorized 
into quartiles. First, chi- squared or t tests (as appropriate) examined 
differences in patient and disease characteristics by performance 
of self- care activities and levels of patient activation using PAM 
score as a continuous variable. Second, chi- squared tests for linear 
trend examined differences in performance of self- care activities 
across the four levels of patient activation (PAM score categories 
1- 4). Third, univariable and multivariable linear regression models
assessed the relationship between the performance of self- care
activities (composite SDSCA score) and the four levels of patient
activation (PAM score categories 1- 4), and any potential effect of
patient or disease characteristics (any variable with a P value of <.1
in the univariable analysis). Similar models assessed the relation-
ship between the individual self- care activities and the four levels
of patient activation. A sensitivity analysis examined the effect of
substitution of PAM score as a continuous variable into the mod-
els. All analyses were performed with Stata version 11 (Statacorp,
College Station, TX). Statistical significance was indicated by a
P value of <.05.

3  | RESULTS

3.1 | Patient characteristics

A total of 3028 patients were screened and 305 were included in the 
analyses after exclusion of nine patients who had their eGFR misclas-
sified (>60 mL/min/m2) and three patients who had incomplete PAM 
data (Figure 1). There were no differences in age, gender and stage of 
kidney disease between responders and non- responders (Table S1). 
Participants’ age ranged from 32 to 90 years (median 68 years), with 
a predominance of men (70% of all participants). The mean (SD) PAM 
and composite SDSCA scores were 57.6 (15.5) % (range 0- 100) and 
37.3 (11.2) (range 0- 70), respectively (Table 1). Approximately 50% 
of participants were of upper socio- economic status. Patient activa-
tion did not significantly differ by gender, age, socio- economic sta-
tus, CKD stage, dialysis status, diabetes, and CKD duration (Table 1). 
Participation in self- care activities did not significantly differ by any 
demographic and clinical characteristics except for diabetes duration 
(P<.05).

3.2 | Association between self- care activities and 
patient or disease factors

Patient factors associated with self- care activities are shown in 
Table 2. On multivariable analysis, younger age was associated with 
lower scores in the general diet domain (all P value <.05). Male pa-
tients had lower scores in the blood sugar checking domain where 
they scored 1.6 points less than female patients. A shorter duration of 
diabetes was associated with lower composite scores, and with lower 
scores in the blood sugar checking and foot checking domains (all 
P<.05). (Figure 2). Patients with stage 5 kidney disease scored 1 point 
less than patients with stage 3a disease in the exercising domains. No 
association was found between socio- economic status and the com-
posite score or any specific self- care domain.

3.3 | Association between self- care activities and 
patient activation

With decreasing patient activation level, the mean scores for the com-
posite self- care score and the domains of general diet and blood sugar 
testing (all P<.05) decreased significantly, whereas the mean scores 
for the domains of specific diet, exercising and foot checking did not 
(Figure 3). Patients with level 1 activation scored 2- 6 points lower 
than patients with level 4 activation (reference group) for the com-
posite score, and the domains of general diet and blood sugar testing 
(Table 2).

In univariable and multivariable analyses, the level of patient ac-
tivation was positively associated with the composite self- care score 
and the domains of general diet and blood sugar checking (all P<.05) 
but not the domains of specific diet, exercising and foot checking 
(Table 2). When patient activation was included in the models as a 
continuous variable, the results remained similar (data not shown).

4  | DISCUSSION

In our study, among patients with comorbid diabetes and CKD, we 
have demonstrated an association between patient activation and dia-
betes self- care activities. A higher patient activation level was associ-
ated with a higher overall self- care score. However, this association 
was not observed for all specific self- care domains; only for general 
diet and blood sugar checking. Additionally, different patient and dis-
ease characteristics were associated with diabetes self- care: younger 
age and male gender were associated with less home blood glucose 
monitoring, more severe CKD was associated with less foot checking 
and exercising, and a shorter duration of diabetes was associated with 
lower overall self- care score as well as less blood sugar checking and 
foot checking.

In patients with comorbid diabetes and CKD, higher patient acti-
vation levels were associated with higher composite self- care scores. 
Previous studies have only examined this association for single chronic 
diseases, such as diabetes.18 In patients with diabetes, the relationship 
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is inconsistent, with some studies showing a positive association be-
tween patient activation and self- care activities5,39 and others show-
ing no association.18 In patients with CKD, this association has not 
been explored. Our study adds to the literature by showing that in the 
setting of multimorbidity, the association is positive and independent 
of certain potential confounding patient or disease factors such as age, 
gender and disease duration.

Interestingly, the association between patient activation levels 
and diabetes self- care was not observed for all specific self- care do-
mains. While there was a positive association between general diet 
and blood sugar checking, there was no association between patient 
activation levels and specific diet, exercising and foot checking do-
mains. This suggests that an activated patient may not necessarily or 
automatically participate in all self- care activities—they not only need 
to have knowledge, motivation and skills to self- manage, but they also 
need to have the physical and financial ability to self- manage across all 
domains of diabetes self- management. A possible reason for the lack 
of association between PAM and exercise and foot checking is that 
both these activities require a certain degree of physical fitness and 
ability, which is compromised in patients with diabetes and CKD due 
to comorbidity.40,41 Similarly, a lack of association between PAM and a 
specific diet could be that the specific diabetes diet may be financially 
prohibitive.42,43 These results highlight the importance of addressing 
all self- care domains to improve self- management for patients with 
comorbid diabetes and CKD across all spectrums of activation.

We found an association between younger ages and lower self- 
care scores in the domain of general diet independent of patient 

activation. The explanation is likely to be multifactorial, but we hy-
pothesize that younger patients may be less motivated to self- manage 
compared to older patients, as risk perception is altered in younger 
populations, especially in males44,45 and they have competitive priori-
ties that take precedence such as socializing and work commitments.46 
Lack of knowledge may also contribute but less so than other factors 
given that younger patients are reported to have greater diabetes 
knowledge than older patients.47

Additionally, we found that a shorter duration of diabetes was as-
sociated with lower self- care scores. Previous studies among patients 
with diabetes have not been consistent with some reporting an associ-
ation between lower self- care scores with a shorter duration of diabe-
tes,48,49 while others reported an association between lower self- care 
scores and longer duration of diabetes.50,51 In patients with comorbid 
diabetes and CKD, we found a shorter duration of diabetes to be as-
sociated with lower self- care scores. This suggests that patients with 
a shorter duration of diabetes may not be exposed to sufficient di-
abetes education or have not yet mastered self- management skills, 
and should be targeted by interventions to improve self- management 
such as tailored Diabetes Self- Management Education and support52. 
Alternatively, participants with a longer duration of diabetes are likely 
to be older and may have some physical limitations such that they 
receive more attention and social support to improve their ability to 
self- manage.53

More advanced CKD was associated with lower scores in the self- 
care domains of exercising and foot checking. Exercising and foot 
checking require a certain level of mobility and physical fitness such 

F IGURE  2 A- F, Nonparametric test for trend assessing differences in self- management practices across diabetes duration quartiles. **P<.01 
and *P<.05

*

(A)** **(B) (C)

(D) (E) (F)

35



1382  | ZIMBUDZI et al.

that patients with advanced CKD with lower exercise tolerance, and 
functional capacity, and more muscle wasting cannot as easily com-
plete self- care activities without assistance.54,55 This emphasizes the 
importance of the actual physical fitness of an individual in performing 
self- care activities and is an important factor to consider when individ-
ualizing management of a patient with advanced diabetes and CKD.

Our findings should be interpreted in the light of the strengths and 
limitations of our study. The strengths include that our study provides 
insight into the level of activation and utility of the PAM in patients 
with diabetes and moderate to severe CKD, a group of patients who 
may have a greater need for support to engage in their health- care 
needs. Our data are consistent with and extends the findings of previ-
ous longitudinal studies by assessing patients across different stages of 
CKD. This informs the provision of targeted interventions to improve 
the activation levels of patients with more advanced renal disease. 
The other strengths include the inclusion of several demographic and 
clinical variables as potential predictors for diabetes self- management 
behaviour, and the use of valid and reliable tools to measure patient 
activation30 and diabetes self- management.31 Additionally, the study 
population was drawn from multiple hospitals across Australia, in-
creasing generalizability of our findings. Potential limitations are due 
to the cross- sectional nature of the study design, which did not allow 
us to track patient activation patterns over time. Assessment of pa-
tient activation over time permits an early identification of patients 
in whom a change in activation levels may flag a change in health 
status. Moreover, longitudinal PAM data can be used to develop risk 
prediction models that predict adverse patient outcomes.56 Another 
apparent limitation was the modest response rate of 38.5%, which is, 
however, comparable to other studies in people with diabetes.18,57 We 
did not collect data on some factors such as depression and health lit-
eracy, which have been found to be associated with patient activation 

in different population groups.58,59 In addition, our sample of partici-
pants who attend hospital may be a biased group from the aspect of 
utilizers of the service.

Our findings have important implications for practice and future 
research. First, targeted multifactorial risk reduction interventions 
focusing on subgroups of patients identified in this study, who are 
likely to perform poorly in self- care activities, may improve health out-
comes. There is evidence that such interventions could be delivered 
optimally through collaborative care,60 a key feature of combined di-
abetes kidney specialist clinics, which often have a multidisciplinary 
team.61 Second, we have shown that highly activated patients are 
more likely to participate in self- care activities than those with low 
activation levels. Additionally, assessment of patient activation in this 
patient group, which is already suffering a double burden of chronic 
disease,62,63 ensures that resources are directed to those who need 
them most, thereby improving on resource utilization and reduction 
in health inequalities. Our study, being of an exploratory nature, 
opens up opportunities for future research, which should include well- 
designed and disease- specific longitudinal studies to validate and ex-
tend our findings.

In patients with comorbid diabetes and CKD, although a high 
level of patient activation in self- care is associated with a high level 
of patient self- management in general, this is not the case across 
all individual domains of diabetes self- care. Patient age, gender, du-
ration of diabetes and stage of CKD may also influence patient self- 
management in comorbid diabetes and CKD.
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2.4 Conclusion 

Patients with co-morbid diabetes and CKD reported low levels of activation. Factors associated 

with lower activation were older age and lower quality of life scores. A high level of patient 

activation was positively associated with a higher overall level of self-management. Patient 

age, gender, duration of diabetes and stage of CKD influenced patient self-management among 

patients with co-morbid diabetes and CKD. Longitudinal studies are needed to better 

understand the effects over time of factors influencing patient activation and self-management 

in this population.  
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CHAPTER 3 

DETERMINANTS OF HEALTH-RELATED QUALITY OF LIFE 

3.1 Introduction 

Evidence regarding the determinants of health-related quality of life (HRQOL) in patients with 

co-morbid diabetes and chronic kidney disease (CKD) is limited. However, understanding 

factors that may improve the HRQOL of this group of patients is critical for optimising the 

patient experience and outcomes. Chapter 3 has two sections. Section 3.2 examines the factors 

that influence HRQOL in adults with co-morbid diabetes and CKD. Section 3.3 explores the 

patient reported barriers to health care that influence HRQOL in patients with co-morbid 

diabetes and CKD. The studies described in this Chapter were published in PLoS One 

(Zimbudzi et al., 2016) and Health and Quality of Life Outcomes (Zimbudzi et al., 2018).  The 

Chapter is presented as the published pdf versions of the manuscripts. 
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3.2 Published manuscript: Predictors of health-related quality of life in patients with co-

morbid diabetes and chronic kidney disease 

Citation: Zimbudzi E., Lo C., Ranasinha S., Gallagher M., Fulcher F., Kerr PG., Russell G., 

Teede H., Usherwood T., Walker R., Zoungas S. (2016).  Predictors of health-related quality 

of life in patients with co-morbid diabetes and chronic kidney disease. PLoS One 2016; 11 

(12): e0168491. 
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Abstract

Background

People living with diabetes and chronic kidney disease (CKD) experience compromised

quality of life. Consequently, it is critical to identify and understand factors influencing their

health-related quality of life (HRQoL). This study examined factors associated with HRQoL

among patients with diabetes and CKD.

Methods

A cross sectional study among adults with comorbid diabetes and CKD (eGFR <60 mL/min/

1.73m2) recruited from renal and diabetes clinics of four large tertiary referral hospitals in

Australia was performed. Each participant completed the Kidney Disease Quality of Life

(KDQoL ™ -36) questionnaire, which is comprised of two composite measures of physical

and mental health and 3 kidney disease specific subscales with possible scores ranging

from 0 to 100 with higher values indicating better HRQoL. Demographic and clinical data

were also collected. Regression analyses were performed to determine the relationship

between HRQoL and potential predictor factors.

Results

A total of 308 patients were studied with a mean age of 66.9 (SD = 11.0) years and 70%

were males. Mean scores for the physical composite summary, mental composite summary,

symptom/problem list, effects of kidney disease and burden of kidney disease scales were

35.2, 47.0, 73.8, 72.5 and 59.8 respectively. Younger age was associated with lower scores
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in all subscales except for the physical composite summary. Female gender, obese or nor-

mal weight rather than overweight, and smoking were all associated with lower scores in

one or more subscales. Scores were progressively lower with more advanced stage of CKD

(p<0.05) in all subscales except for the mental composite summary.

Conclusion

In patients with diabetes and CKD, younger age was associated with lower scores in all

HRQoL subscales except the physical composite summary and female gender, obese or

normal weight and more advanced stages of CKD were associated with lower scores in one

or more subscales. Identifying these factors will inform the timely implementation of inter-

ventions to improve the quality of life of these patients.

Introduction

People are living longer, but with an increased burden of chronic disease [1]. This is partly due

to advances in medical treatment of chronic diseases such as diabetes and chronic kidney dis-

ease (CKD) [2]. Diabetes is increasing in prevalence with 382 million people worldwide, or

8.3% of adults, estimated to have diabetes and by 2035, some 592 million people, or one adult

in 10, will have diabetes [3]. Given that CKD is a common complication of diabetes, the num-

ber of patients with diabetes requiring dialysis is also likely to increase. Contributing factors

include an ageing population, increase in prevalence of obesity and improved survival rates

after cardiovascular events [4].

HRQoL is an indicator of the impact of a condition on a patient’s life and well-being [5].

Patients with diabetes and CKD have significantly impaired HRQoL [6–9] which may worsen

as the disease progresses [5]. Lower HRQoL scores are strongly associated with higher risk of

death and hospitalisation [2, 4, 10–12] and poorer glycaemic control in patients with diabetes

[13]. Assessment of HRQoL allows for identification of factors that may be targeted to improve

patient well-being. Effective interventional strategies to enhance HRQoL may then be imple-

mented [5].

Previous studies have assessed HRQoL in people with either diabetes or CKD but not peo-

ple with diabetes and CKD [14]. As people with these two chronic diseases are known to have

competing physical and psychological needs when compared to people with the single condi-

tion, there is a need to understand how their complex needs translate into impact on HRQoL

and its specific subscales as well as the impact of increasing disease severity. Within this con-

text there is a need for studies across the continuum from early stages of diabetes and CKD

through to late stages [8] that seek to identify factors associated with HRQoL particularly those

that can be modified [15]. To do this we examined factors associated with HRQoL in patients

with co-morbid diabetes and CKD of varying severity who access specialist medical care from

tertiary hospitals.

Methods

Study design and participants

This was a cross sectional study of patients attending diabetes and renal outpatient clinics of

four public and tertiary hospitals in Victoria and New South Wales (Monash Health, Alfred

Health, Royal North Shore Hospital and Concord Hospital) between 2013 and December
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2014. Participants were eligible if they received their usual care at one of these hospitals, were

fluent in English and had a diagnosis of diabetes (either type 1 or type 2) and CKD stages 3 to

5 (eGFR<60 mL/min/1.73 m2) including dialysis. As patients with CKD stages 1 to 2 were

excluded from the study albuminuria or proteinuria was not used in the staging of CKD. The

diagnosis of diabetes followed the World Health Organisation definition [16] and was

recorded from patients’ prior inpatient or outpatient contacts. Patients were recruited prospec-

tively from clinics and asked to complete the Kidney Disease Quality of Life short form

(KDQoL ™ -36) (S1 Appendix). The questionnaire was self-administered. For each patient a

clinical survey was also completed by the site study staff or the clinician. Using standardised

procedures, information was extracted from the patient’s medical record. The data included

demographic and disease-specific characteristics such as gender, age, body mass index, diabe-

tes type, diabetes duration, estimated glomerular filtration rate (eGFR), treatments including

dialysis requirement and type, complications/comorbidities, and glycated hemoglobin

(HbA1c) (S2 Appendix). All participants provided written informed consent. The study was

approved by Monash University and the respective health service human research ethics

committees.

Demographic and clinical variables

Age, gender, socio-economic status, smoking, body mass index (BMI), stage of kidney disease,

duration of kidney disease, duration of diabetes, cardiovascular risk factors (hypertension and

dislipidemia) and diabetes complications (retinopathy, peripheral vascular disease and

nephropathy) were all recorded as possible determinants of HRQoL.

Socio-economic measures were estimated using the Australian Bureau of Statistics data

[17]. Postcodes were coded according to the Index of Relative Social Disadvantage (IRSD), a

composite measure based on selected census variables which include income, educational

attainment and employment status. The IRSD scores for each postcode were then grouped

into quintiles for analysis, where the highest quintile comprised 20% of postcodes with the

highest IRSD scores (the most advantaged areas).

BMI (kg/m2) was calculated by dividing participants’ weight (in kilograms) by the square of

their height (in meters). BMI was categorized into four groups which are underweight (�18.5

kg/m2), normal weight (18.5–24.9 kg/m2), overweight (25.0–29.9 kg/m2) and obese (�30.0 kg/

m2) according to the World Health Organization (WHO) classification [18].

CKD stage as defined by the Kidney Disease Outcomes Quality Initiative (KDOQI) was

used to define severity of the disease [19]. Duration of CKD was analysed as a continuous vari-

able and also dichotomised by median duration (to less than 5 years or greater or equal to 5

years). eGFR was calculated using the CKD Epi formula GFR = 141 X min (Scr/κ, 1) α X max

(Scr/κ, 1)-1.209 X 0.993Age X 1.018 X 1.159 where Scr is serum creatinine (mg/dL), κ is 0.7 for

females and 0.9 for males, α is –0.329 for females and –0.411 for males, min indicates the mini-

mum of Scr/κ or 1, and max indicates the maximum of Scr/κ or 1 [20].

Outcomes

Health related quality of life was assessed using the English version of the Kidney Disease and

Quality of Life (KDQoL™-36) questionnaire. This is a 36-item HRQoL survey with five sub-

scales namely the SF-12 measure of physical and mental functioning, burden of kidney disease,

symptom/problems list and the effects of kidney disease subscales [21]. Item scores were

summed for each scale and transformed on a scale of 0 to 100 with a higher score indicating

better HRQoL [21]. The scores of the two summary measures and the total SF-36 are based on

the average of the respective scale components.
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Statistical analysis

To determine the factors associated with HRQoL, crude and adjusted analyses of the 5 HRQoL

subscales were performed using univariate and multiple linear regression methods. The

HRQoL subscales were considered as dependent variables and the socio-demographic and

clinical variables were considered as independent variables. Variables included in the multivar-

iable model had a significance level of p<0.10. Parameter estimates were examined by back-

ward elimination after every iteration to derive a parsimonious model. Differences in HRQoL

across stages of kidney disease were assessed by the chi-squared test for linear trend. Finally,

subgroup analysis by dialysis status as well as gender, were tested using two-sample t-test or

ANOVA for continuous variables. Results were considered significant at conventional p<0.05

level. All analyses were performed with IBM SPSS version 22 (Armonk, NY: IBM Corp.) or

Stata version 12.1 (Statacorp, College Station, TX). All p values were calculated using two-

tailed tests.

Results

Patient characteristics

Of the 317 patients who participated in the study, 9 were excluded from the analysis due to

misclassification of the severity of their kidney disease (eGFR>60 mL/min/1.73 m2). The

demographic and clinical characteristics of the study population are shown in Table 1. The

mean (±SD) age of the cohort was 66.9 ±11 years and 70% were male. The majority of partici-

pants were born in Australia (44%) and 78% spoke English as their first language. The median

duration of CKD and diabetes were 5 years and 18 years respectively. The means (±SD) for

HbA1c and eGFR were 6.8±2.5% (51 mmol/mol) and 29.1±16.7 mL/min/1.73m2 respectively.

The mean scores for the physical composite summary, mental composite summary, symptom/

problem list, effects of kidney disease and burden of kidney disease scales were 35.2 ± 11,

47.0 ± 10.9, 73.8 ± 17.8, 72.5 ± 23.7 and 59.8 ± 31.0 respectively (Fig 1 and Table 2).

Association between patient characteristics and HRQoL

Patient factors associated with HRQoL subscales are shown in Fig 2A and 2B. In multivariable

analysis, younger age was associated with lower HRQoL scores in the mental composite sum-

mary, effect of kidney disease and burden of kidney disease subscales (all p values<0.05).

Female patients had lower scores in all subscales compared to male patients but the difference

was only significant for the physical composite scale, with female patients scoring on average 3

points lower than their male counterparts (Fig 1). Patients with a BMI in the obese range

scored lower on the symptom/problem list and effect of kidney disease subscales than patients

with a BMI in the normal range but patients with a BMI in the normal range scored lower on

the physical composite summary subscale than patients with a BMI in the overweight range

(all p values in adjusted analyses <0.05). Smokers scored on average 11 points lower than non-

smokers in the symptom/problem list subscale. No associations between socio-economic sta-

tus and any HRQoL subscales were observed.

Association between disease severity, duration and HRQoL

With increasing severity of CKD, the mean HRQoL subscales scores decreased significantly

except for the mental composite summary subscale (Fig 3). For the physical composite sum-

mary, effects of kidney disease, and burden of kidney disease subscales patients in stages 3b, 4

and 5 scored 4–38 points lower than patients in stage 3a (reference group). When the HRQoL

scores of dialysis and non-dialysis patients were compared, all the HRQoL subscale scores
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were lower for dialysis patients but only significantly so for the effect of kidney disease and

burden of kidney disease subscales (Table 2).

A shorter duration of CKD was associated with lower scores for mental composite sum-

mary, symptom/problem list and burden of kidney disease subscale (all p values for adjusted

analyses <0.05) (Fig 2A). There was no interaction between the effects of duration of CKD

and CKD stages on HRQoL (p for interaction >0.05). No associations between diabetes dura-

tion or diabetes and cardiovascular complications and any HRQoL subscales were observed

(Fig 2B).

Discussion

The data presented here from a large sample of people with diabetes and CKD attending out-

patient specialist diabetes and renal clinics report impaired HRQoL in this population. Youn-

ger age was associated with lower scores in the mental composite summary, effect of kidney

Table 1. Demographic and clinical characteristics of participants (n = 308).

Characteristic Value N (SD/%)

N 308

Age (in years) 66.9±11.0

Male 214 (69.5)

Ethnicity

Australian 136 (44.2)

Sri Lanka 16 (5.2)

Greece 13 (4.2)

Italy 12 (3.9)

England 12 (3.9)

Others 119 (38.6)

Language

English 239 (77.6)

Greek 13 (4.2)

Italian 7 (2.3)

Cantonese 5 (1.6)

Mandarin 5 (1.6)

Others 39 (12.7)

Clinical characteristics

HbA1c 6.8±2.5

eGFR 29.1±16.6

Diabetes duration (years), median (IQR) 18 (17)

CKD duration (years), median (IQR) 5 (8)

Body Mass Index (kg/m2), median (IQR) 29.9 (8.3)

Smoking status (Yes) 18 (5.8)

Stages of chronic kidney disease

3a 72 (22.9)

B 79 (25.8)

4 76 (23.5)

5 (on dialysis) 59 (19.2)

5 (not on dialysis) 22 (7.1)

Data are means ± SD or n (%); SD-Standard deviation; %- Percentage; HbA1c-glycated haemoglobin;

eGFR-estimated Glomerular Filtration Rate.

doi:10.1371/journal.pone.0168491.t001
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disease and burden of kidney disease subscales. Female gender was associated with lower phys-

ical composite summary scores and BMI in the normal or obese range (compared with over-

weight range) was associated with lower physical composite summary and lower symptom/

problem list and effect of kidney disease scores respectively. In addition, more advanced stages

of CKD (stage 3b to 5) were associated with lower physical composite summary, effect of kid-

ney disease and burden of kidney disease scores whilst a shorter duration of CKD was associ-

ated with lower mental composite summary, symptom/problem list and burden of kidney

disease scores.

Our findings build upon previous research in patients with diabetes [22] or CKD [6] by

providing a detailed exploration of factors independently associated with HRQoL across each

of the HRQoL subscales and CKD stages in patients with both diabetes and CKD.

Fig 1. Mean scores for the physical composite summary (PCS), mental composite summary (MCS), symptom/

problem list (SPL), effects of kidney disease (EKD) and burden of kidney disease (BKD) subscales. *- Scores

significantly different between men and women (p<0.05)

doi:10.1371/journal.pone.0168491.g001

Table 2. Mean health-related quality of life scores of diabetes and chronic kidney disease patients by dialysis status.

SF-36 subscales All patients Dialysis Not on dialysis p-value

Mean (SD) Mean (SD)

Physical composite 35.2±11.1 33.0 (10.3) 35.7 (11.3) 0.10

Mental composite 47.0±10.9 46.4 (10.1) 47.2 (11.1) 0.61

Symptom/Problem List 73.8±17.8 70.8 (16.0) 74.5 (18.1) 0.15

Effects of Kidney Disease 72.5±23.7 58.1 (22.3) 76.0 (22.7) 0.000*

Burden of Kidney Disease 59.8±31.0 33.8 (24.7) 66.3 (28.9) 0.000*

*p-values were significant at 0.05; SD-standard deviation

doi:10.1371/journal.pone.0168491.t002
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We show that people with diabetes and CKD have lower scores in physical and mental com-

posite summary subscales compared to the general population [6]. The mean scores for the

HRQoL subscales were comparable to findings from previous studies in patients with kidney

disease alone [23, 24] (see S1 Fig) except for the effect of kidney disease and burden of kidney

disease subscales where our participants appeared to have scored higher than participants in

the ADEMEX [23] and DOPPS [24] studies. This may be explained by the fact that the major-

ity of patients in our study did not have end stage kidney disease compared to patients in the

ADEMEX and DOPPS studies who were receiving renal replacement therapy but who did not

have diabetes. Despite expecting the physical composite, mental composite and symptom

problem list scores to be less impaired in our population with less advanced CKD and diabetes,

these subscales were impaired to a similar level to those of patients on dialysis without diabetes.

This suggests that the addition of diabetes adds to the burden of disease impacting HRQoL

thus physical composite, mental composite and symptom problem list scores to a similar

extent as that of dialysis.

Patients with diabetes and more advanced CKD had significantly lower HRQoL mean

scores across physical composite summary, symptoms of kidney disease, effect of kidney

Fig 2. Summary of factors predicting health-related quality of life in patients with diabetes and chronic kidney disease. ĭThe regression

coefficient is for a one year increase in age; * p<0.05; **p<0.01; ***p<0.001; SES-Socio Economic Status; DM-Diabetes Mellitus; CKD-Chronic

Kidney Disease; CVD-Cardiovascular Disease; BMI-Body Mass Index.

doi:10.1371/journal.pone.0168491.g002
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disease, and burden of kidney disease scores compared to less advanced CKD. It is of interest

to note that the decline in HRQoL is apparent well before dialysis has commenced and

increases with progression of disease suggesting the need for support for patients at earlier as

well as later stages of CKD. In addition, shorter rather than longer duration of CKD was

Fig 3. The mean for the health related quality of life subscales. (A) physical composite summary, (B) mental composite

summary, (C) symptom problem list, (D) effect of kidney disease and (E) burden of kidney disease scores by stage of kidney

disease. Error bars are 95% CI.

doi:10.1371/journal.pone.0168491.g003
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associated with lower mental composite summary, symptom/problem list and burden of kid-

ney disease scores. One explanation may be that as patients become accustomed to their dis-

ease over time, they cope better mentally.

In contrast to widely held views and previous reports in patients with CKD alone, [25–27]

our data suggest a positive association between age and HRQoL subscales in those with diabe-

tes and CKD. A possible explanation for this relationship, especially for the mental composite

summary subscale is that older patients may have better emotional well-being [6]. We specu-

late that the reason younger patients had lower scores in the burden of kidney disease subscale

is that they experience a larger gap between their expected and actual HRQoL and may there-

fore score lower on HRQoL assessments than older patients, whose experiences are more

aligned with their expectations as highlighted by one previous study [28]. This highlights the

need to consider and address HRQoL issues in younger people with CKD.

In our study, women scored lower in all HRQoL subscales, but significantly so only for the

physical composite summary. Although data for the diabetes and CKD population has not

been previously reported, our results are consistent with those of previous studies of popula-

tions with advanced CKD [5, 12, 29–31] and may be explained by the fact that women appear

to suffer more from chronic illnesses as has also been suggested by studies of populations with

vascular diseases [32–34]. Another explanation could be that women, who are also more likely

to be care givers than men, may suffer from additional care giver stress [35]. Our failure to

demonstrate an association between gender and other HRQoL subscales could be attributed to

the smaller number of women surveyed (only 30% of our study population were female).

Patients with a BMI in the normal range scored lower on the physical composite summary

subscale than patients with a BMI in the overweight range (BMI of 25–29.9 kg/m2). A possible

explanation is that being overweight is now more common such that normal weight in patients

with diabetes and CKD may reflect more severe disease or the presence of other illnesses.

Although seemingly counter-intuitive, wide-ranging benefits of overweight but not obese sta-

tus among patients with CKD have previously been reported [36, 37]. In contrast, others [5]

have reported significantly lower physical composite summary scores among patients who

were overweight in CKD stages 2–5, with a GFR ranging from 69 down to 2 ml/min/1.73 m2.

Of note, patients with a BMI in the obese range also scored lower for symptom/problem list

and effect of kidney disease subscales. Further research seeking to determine the ideal BMI for

improved survival and HRQoL in this patient population is needed if the reverse epidemiology

of being overweight in patients with CKD and diabetes is to be understood.

Our findings should be interpreted in light of design strengths and limitations. The

strengths include the inclusion of several biologic and non-biological patient factors as poten-

tial predictors for HRQoL in the study population since the likely factors are multifactorial

and an even distribution of patients across each KDOQI stage of CKD [19]. We also used a

valid and reliable tool (KDQoL™-36) for measuring HRQoL. The limitations include a skewed

gender distribution with a majority of participants being males, but this is consistent with pre-

viously reported gender distribution of studies of patients with CKD [38]. The cross sectional

design of the study did not permit us to assess temporal effects. Longitudinal studies need to

be conducted to seek a better understanding of factors associated with HRQoL in patients with

diabetes and CKD. Additionally, because only participants speaking English were included,

our findings cannot be generalised to culturally and linguistically diverse (CALD) populations

who may benefit from targeted interventions.

In patients with diabetes and CKD, younger age was associated with lower scores in all

HRQoL subscales except the physical composite summary. Additionally, female gender, obese

or normal weight, shorter duration of CKD and increasing severity of CKD were associated
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with lower HRQoL scores in various HRQoL subscales. Identification of these factors informs

interventions to improve the quality of life of these patients.
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S1 Fig. Mean HRQoL scores for the physical composite summary (PCS), mental composite

summary (MCS), symptom/problem list (SPL), effects of kidney disease (EKD) and burden
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Patient reported barriers are associated
with low physical and mental well-being
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Abstract

Background: Little is known about how patient reported barriers to health care impact the quality of life (HRQoL)
of patients with comorbid disease. We investigated patient reported barriers to health care and low physical and
mental well-being among people with diabetes and chronic kidney disease (CKD).

Methods: Adults with diabetes and CKD (estimated Glomerular Filtration Rate < 60 ml/min/1.73m2) were recruited
and completed a questionnaire on barriers to health care, the 12-Item HRQoL Short Form Survey and clinical
assessment. Low physical and mental health status were defined as mean scores < 50. Logistic regression
models were used.

Results: Three hundred eight participants (mean age 66.9 ± 11 years) were studied. Patient reported ‘impact
of the disease on family and friends’ (OR 2.07; 95% CI 1.14 to 3.78), ‘feeling unwell’ (OR 4.23; 95% CI 1.45
to 12.3) and ‘having other life stressors that make self-care a low priority’ (OR 2.59; 95% CI 1.20 to 5.61), were all
associated with higher odds of low physical health status. Patient reported ‘feeling unwell’ (OR 2.92; 95% CI 1.07 to
8.01), ‘low mood’ (OR 2.82; 95% CI 1.64 to 4.87) and ‘unavailability of home help’ (OR 1.91; 95% CI 1.57 to 2.33) were
all associated with higher odds of low mental health status. The greater the number of patient reported barriers the
higher the odds of low mental health but not physical health status.

Conclusions: Patient reported barriers to health care were associated with lower physical and mental well-being.
Interventions addressing these barriers may improve HRQoL among people with comorbid diabetes and CKD.

Keywords: Chronic kidney disease, Diabetes, Health related quality of life, Mental well-being, Patient reported barriers,
Physical well-being

Background
Health-related quality of life (HRQOL) is a multi-dimen-
sional concept commonly used to examine the impact of
health status on quality of life [1] and is widely regarded
as the best assessment of the impact of disease on a

patient’s well-being [2]. Among patients with comorbid
diabetes and chronic kidney disease (CKD), low HRQoL
[3, 4] as well as its association with several demographic
[3, 5] and disease factors has been reported [4, 6], but
little is known about its association with patient reported
barriers to health care. Examining the patient reported
barriers associated with HRQoL offers an excellent op-
portunity for addressing the provision of patient-centred
care, which is largely considered the gold standard for
health care across the world [7].
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Among patients with diabetes, those who have re-
ported barriers such as cost, transportation difficulties,
competing demands, low self-efficacy and psychosocial
barriers have also reported lower physical and mental
well-being [8, 9]. In contrast, among patients with CKD,
the impact of patient reported barriers such as commu-
nication, physical health, socioeconomic status, psycho-
social and access to health services on physical and
mental well-being has not been reported [10]. While pa-
tient reported barriers to health care for patients with
comorbid diabetes and CKD have been characterised
[11], their association with optimal physical or mental
well-being is largely unknown.
A comprehensive understanding of key modifiable pa-

tient reported barriers to health care may thus inform
the development of contextually tailored interventions
to improve the physical and mental well-being of pa-
tients with comorbid diabetes and CKD. The objective
of this study was to explore the association between pa-
tient reported barriers to health care and the physical
and mental health well-being of patients with diabetes
and CKD. We hypothesized that patients with comor-
bid diabetes and CKD who experience barriers to health
care will report lower mental and physical well-being.
We also hypothesized that mental and physical
well-being would vary depending on the number
patient-reported barriers.

Methods
Study design, setting and participants
This multi-centre cross-sectional study was conducted
across four large tertiary hospitals in Australia’s two
most populous cities, (Alfred and Monash Health in
Melbourne and the Royal North Shore and Concord
Hospitals in Sydney). The study also involved collabor-
ation with research institutes, national consumer stake-
holder groups (Diabetes Australia and Kidney Health
Australia) and primary care groups.
Adult patients (over 18 years) who were fluent in Eng-

lish and had diabetes and CKD (eGFR < 60 ml/min/
1.73m2) were drawn from ambulatory diabetes or renal
clinics of each participating tertiary hospital between
January to September 2014. The diagnosis of diabetes
was noted on medical records and/or confirmed by la-
boratory results as per World Health Organisation
(WHO) criteria [12, 13]. Patients were considered to
have CKD if they had a sustained estimated glomerular
filtration rate (eGFR) < 60 mL/min/1.73 m2 calculated
using the CKD-EPI (Chronic Kidney Disease Epidemi-
ology Collaboration) equation [14] (i.e. two or more
eGFR readings) over a 3 month period.
The reporting in this study followed the STROBE

(Strengthening The Reporting of Observational Stud-
ies in Epidemiology) guidelines [15]. Ethics approval

was obtained from Monash University and respective
health service ethics committees.

Demographic and clinical variables
Age, gender, language spoken at home, socio-economic
status (SES), stage of kidney disease, duration of kidney
disease and duration of diabetes were obtained from the
first questionnaire (see Additional file 1) which was pro-
spectively completed by site study staff or the clinician,
using standardised procedures from the doctor’s notes
and laboratory results from clinic. We estimated
socio-economic status using the Australian Bureau of
Statistics data [16]. Postcodes were coded according to
the Index of Relative Social Disadvantage (IRSD), a com-
posite measure based on selected census variables, which
include income, educational attainment and employment
status. The IRSD scores for each postcode were then
grouped into quintiles for analysis, where the highest
quintile comprised 20% of postcodes with the highest
IRSD scores (the most advantaged areas).

Patient reported barriers
Patients completed the second questionnaire, which ex-
amined patient reported barriers to health care (see
Additional file 2). The barriers were identified from the
content analysis of 12 focus groups of 58 participants with
co-morbid diabetes and CKD and 8 semi-structured inter-
views of carers from a previous multi-centre qualitative
study performed by the authors [11]. Patient reported bar-
riers were organised into three categories namely personal,
clinician and health system-related barriers.

Health-related quality of life
The Kidney Disease and Quality of Life (KDQoL™-36)
questionnaire [17] (see Additional file 3) measured the
physical and mental well-being of patients. The
KDQoL-36™ is a is a 36-item survey that includes the
SF-12 as generic core plus 24 items on quality of life re-
lated to kidney disease (the burden of kidney disease,
symptoms/problems of kidney disease, and effects of
kidney disease scales). Item scores were summed for
each scale and transformed on a scale of 0 to 100 with a
higher score indicating better HRQoL. This study uti-
lised the SF-12 physical and mental composite measures,
which both have a general population mean of 50 and
standard deviation of 10. Scores less than 50 were cate-
gorised as low health status. The validity and reliability
of the KDQoL-36 questionnaire has been reported previ-
ously [18–20].

Statistical analysis
Distributions of demographic and clinical characteristics
are presented as descriptive statistics (continuous vari-
ables are reported as means and standard deviations or
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medians with interquartile ranges if distributions are
skewed and categorical variables are reported as fre-
quencies and percentages). First, a sub-analysis accord-
ing to low and high physical and mental well-being was
performed for age, gender, stage of kidney disease, dia-
betes duration and all the patient reported barriers. Con-
tinuous data were analysed with t-tests and categorical
data were analysed with chi squared test and Fisher’s
exact tests, as appropriate. To analyse barriers, Likert
scales were collapsed into 2 categories (disagree and
agree). Second, univariable and multivariable logistic re-
gression were performed to identify factors associated
with lower physical and mental health well-being. Poten-
tial factors included demographic and patient reported
barriers to health care. The multivariable model included
variables identified a priori to be of importance (age and
gender) and factors significant on univariable analyses.
Predictor variables with p < 0.05 in univariable analyses
were included in multivariable models to reduce the
likelihood of type 2 error. Statistical significance was in-
dicated by a p value of < 0.05 in multivariable analyses.
All analyses were performed with Stata version 11 (Sta-
tacorp, College Station, TX).

Results
Patient characteristics
Of the 3028 patients identified with diabetes or CKD, 863
met the inclusion criteria and were invited to participate

and of these, 308 agreed to participate (Fig. 1). The final
inclusion rate based on eligible participants was 36%.
Characteristics of respondents and non-respondents are
reported in Additional file 4: Table S1. Responders were
younger and predominantly male. There were no differ-
ences with respect to type of diabetes and stage of kidney
disease. The demographic and clinical characteristics of
respondents are described in Table 1.
The mean age of participants was 66.9 ± 11.0 years, 70%

were male and most were English speaking (78%) and
evenly distributed across the socio-economic quintiles
(lower-20.3%, upper lower-19.3%, lower middle-20.0%,
upper middle-21.0% and upper-19.3%). Most had type 2
diabetes (88.0%) with 23.4, 25.7, 24.6 and 26.3% having
CKD stage 3a, 3b, 4 and 5 respectively.

Health related quality of life
The mean ± SD for the physical and mental composite
scores were 35.2 ± 11.1 and 47.1 ± 10.9 respectively. The
proportions of patients who scored below the general
population mean (μ = 50 and SD = 10) for the physical
and mental composite scores were 86 and 51% respect-
ively (Table 2).
Patients with low physical health status differed by

stage of CKD (p = 0.03) and language spoken (p = 0.02),
and patients with low mental health status differed by
age (p = 0.02) and smoking status (p = 0.04) but not

Fig. 1 Patient recruitment
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gender, socio-economic status, type of diabetes and dur-
ation of diabetes (all p > 0.05) (Table 2).

Patient reported barriers associated with lower physical
and mental well-being
Patient reported barriers associated with higher odds of
low physical health status included the personal barriers
of ‘impact of the disease on family and friends’ (OR 2.07;
95% CI 1.14 to 3.78), ‘feeling unwell’ (OR 4.23; 95% CI
1.45 to 12.3) and ‘having other life stressors that make
self-care a low priority’ (OR 2.59; 95% CI 1.20 to 5.61)
(Fig. 2 and Additional file 4: Table S2). Patient reported
barriers associated with lower odds of low physical health
status included the clinician and health system barriers of
‘being seen by a different doctor’ (OR 0.47; 95% CI 0.27 to
0.80) and ‘inadequate diabetes education’ (OR 0.40; 95%
CI 0.22 to 0.72) (Fig. 2 and Additional file 4: Table S2).
Patient reported barriers associated with higher odds

of low mental health status included the personal bar-
riers of ‘feeling unwell’ (OR 2.92; 95% CI 1.07 to 8.01),

low mood (OR 2.82; 95% CI 1.64 to 4.87) and ‘unavail-
ability of home help’ (OR 1.91; 95% CI 1.57 to 2.33)
(Fig. 3 and Additional file 4: Table S3).
Patient reported personal barriers such as socio-eco-

nomic status and language spoken as well as patient re-
ported clinician and health system barriers such as
communication and cost were not associated with lower
physical or mental health status (see Additional file 4:
Tables S2 and S3).
The greater the total number of patient reported bar-

riers the greater the odds of low mental health status
but not physical health status (see Additional file 4:
Table S5).

Discussion
In this multi-site cross sectional study of patients with
both diabetes and CKD, patient reported barriers to
health care were associated with poorer quality of life.
Particularly, the disease having an impact on family and
friends, feeling unwell and having other life stressors
that make self-care a low priority increased the odds of
low physical health status. Additionally, feeling unwell,
low mood and difficulty obtaining home help, increased
the odds of low mental health status. A greater total
number of patient reported barriers was also associated
with increased odds of low mental health status.
In our study, the impact of the disease on family and

friends was strongly associated with increased odds of
low physical health status. This has not been extensively
explored in the literature. A qualitative study among pa-
tients with comorbid diabetes and CKD has suggested
that patients’ tiredness, feeling unwell, increased disabil-
ity and loss of independence negatively affected their
families, marriages and social circles [21]. Consequently,
we hypothesise that it is the low physical health status,
which has a negative impact on relationships with family
and friends, rather than the inverse. This needs to be
confirmed in a longitudinal study. Additionally, carer
burden and depression has been described especially for
those providing care to patients with advanced kidney
disease [22–24]. Since there appears to be a direct rela-
tionship between family caregivers’ quality of life and
that of the patients they care for, it may also be import-
ant for the health care system to address the quality of
life needs of care givers.
Patients reporting the presence of other life stressors (any

other life stressors unrelated to the patients’ illness, family
situation and jobs) that made self-care of diabetes and CKD
a lower priority was associated with low physical health sta-
tus. Although not previously studied in patients with both
diabetes and CKD, in patients with diabetes alone, lack of
engagement in self-care is associated with poorer overall
HRQoL [25–28]. Moreover, in patients with CKD alone,
self-management programs have been reported to improve

Table 1 Baseline characteristics

Variable Mean ± SD/% Range

Age (years) 66.9 ± 11.0 32–90

Male (%) 69.5

Socio-economic status (in quintiles) *

Lower 20.3

Upper lower 19.3

Lower middle 20.0

Upper middle 21.0

Upper 19.3

English speaking (%) 78.0

Currently smoking (%) 7.8

Diabetes type (%)

Type 1 9.1

Type 2 88.0

Other 2.9

Diabetes duration (median, IQR♦) years 17 (13) 1–57

CKD stages

3a 23.4

b 25.7

4 24.6

5 (including dialysis) 26.3

Health Related Quality of Life

SF-12 Physical Composite Summary 35.2 ± 11.1 12–64

SF-12 Mental Composite Summary 47.1 ± 10.9 10–68

* Socio-economic status was estimated using the Australian Bureau of
Statistics data. Postcodes were coded according to the Index of Relative Social
Disadvantage (IRSD), a composite measure based on selected census variables,
which include income, educational attainment and employment status.
♦IQR-Interquartile range.
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Table 2 Differences between low and high groups on demographic and clinical characteristics

Measure Physical health status Mental health status

*Low scores (N = 158) High Scores (N = 26) P-value *Low scores (N = 94) High Scores (N = 90) P-value

Age (years), mean (SD) 66.9 (11.2) 66.3 (9.5) 0.79 65.5 (11.5) 68.5 (10.2) 0.02

Gender

Male, n (%) 172 (68.3) 28 (69.6) 0.05 110 (69.2) 90 (71.4) 0.68

Female, n (%) 80 (31.7) 5 (30.4) 49 (30.8) 36 (28.6)

Socioeconomic status, n (%)

Lower 51 (20.2) 8 (24.2) 0.97 37 (23.3) 22 (17.4) 0.65

Upper lower 51 (20.2) 7 (21.2) 33 (20.8) 25 (19.8)

Lower middle 47 (18.7) 6 (18.2) 29 (18.2) 24 (19.0)

Upper middle 54 (21.4) 7 (21.2) 34 (21.4) 27 (21.4)

Upper 49 (19.4) 5 (15.2) 26 (16.4) 28 (22.2)

Language, n (%)

English speaking 189 (75.9) 31 (94.0) 0.02 117 (74.1) 103 (83.1) 0.08

Non-English speaking 60 (24.1) 2 (6.0) 41 (25.9) 21 (16.9)

Smoking status, n (%)

Yes 15 (8.1) 1 (3.8) 0.70 13 (11.3) 3 (3.1) 0.04

No 170 (91.9) 25 (96.2) 102 (88.7) 93 (96.9)

Diabetes type, n (%)

Type 1 25 (9.9) 3 (9.1) 1.00 17 (10.7) 11 (8.7) 0.71

Type 2 219 (86.9) 29 (87.9) 136 (85.5) 112 (88.9)

Other 8 (3.2) 1 (3.0) 6 (3.8) 3 (2.4)

Diabetes duration (years), median (IQR) 17 (0–57) 19 (1–34) 0.68 16 (0–53) 20 (1–57) 0.13

CKD stages, n (%)

3a 52 (20.6) 12 (36.4) 0.03 33 (20.8) 31 (24.6) 0.27

3b 62 (24.6) 11 (33.3) 37 (23.3) 36 (28.6)

4 68 (27.0) 3 (9.1) 39 (24.5) 32 (25.4)

5 70 (27.8) 7 (21.1) 50 (31.4) 27 (21.4)

*Scores were defined as low for both physical and mental well-being if they were lower than the general population mean (μ = 50 and SD)

Fig. 2 Patient reported barriers associated with low physical health status
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mental quality of life measures but not physical quality of
life measures [29]. Taken together, these data and our find-
ings suggest that helping patients deal with life stressors so
they can better self-care will improve their mental and
physical well-being.
Seeing a different doctor in outpatient specialist clinics

was associated with lower odds of low physical health sta-
tus. A possible reason for this is that patients who see a dif-
ferent doctor receive additional opinions or information
which may reinforce the information they are provided and
improve their perceived health status. In contrast, a study
among patients with diabetes showed that consultation by
different doctors increased patients’ social vulnerability and
directly affected their quality of life [30]. Our findings sug-
gest that different specialists may be used in multidisciplin-
ary clinics such as combined diabetes and kidney clinics
without affecting patients’ physical health status.
Additionally, patient reported inadequate diabetes edu-

cation was associated with lower odds of low physical
health status. This was an unexpected finding as patients
who have received diabetes education are reported to be
more likely to have higher HRQoL [31–33]. An explan-
ation may be that maintaining the impact of diabetes edu-
cation over time is especially challenging due to
competing interests of managing more than one complex
disease. Additionally, having inadequate education may
mean that patients become less worried or anxious about
their health.
Self-reported low mood, which has an impact on mo-

tivation to engage in self-management activities [34]
was, as expected, associated with lower mental health
status. Studies in both CKD and diabetes show an asso-
ciation between low mood and lower scores on quality
of life domains of psychological health [35–37]. Here we
show that an association similarly exists in patients with
both diabetes and CKD. Interventions that screen for
and target low mood may result in improved quality of
life in this population.

Patients who reported feeling unwell had lower scores
for both physical and mental health status in patients
with both diabetes and CKD. These associations are in-
tuitive and predictable given the nature of the physical
and mental health status scores and serve to validate the
rest of our results.
Patient reported difficulty receiving home help was

also associated with low mental health status in patients
with both diabetes and CKD. As far as we know, this has
not been previously reported. This association empha-
sises the importance of supporting patients with physical
disabilities with home help services. Improving access to,
and the process of receiving home help, may improve
patient quality of life in this group with complex needs.
Finally, we found that a greater number of patient re-

ported barriers was associated with increased odds of
low mental health status. This highlights the importance
of involving patients in co-designing improvements to
health care. This approach makes health services more
patient-centred and provides a platform for addressing
issues that are important to patients. It also emphasises
the importance of addressing these patient reported bar-
riers in health care improvement interventions, as this
may lead to improved HRQoL particularly in the mental
health domain.
Our findings carry important practice, policy and re-

search implications. First, the approach taken by health
services providing care to patients with comorbid dia-
betes and CKD should consider the barriers to health
care for this patient group if physical and mental
well-being are to be maintained or even improved. Sec-
ond, well-being measures may be used to provide infor-
mation on areas that are less often addressed such as the
impact of the disease on family and friends. Additionally,
we found that it was possible to assess the patient’s
well-being directly in order to tailor interventions
appropriately rather than relying on reports from
relatives or caregivers. Well designed and disease-specific

Fig. 3 Patient reported barriers associated with low mental health status
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longitudinal studies are required to determine the impact
of patient-reported barriers on patients’ well-being.
Interpretation of our results should be based on the

strengths and limitations of the study. Strengths include
the multi-site patient recruitment from geographically
distinct large metropolitan areas, and the use of a valid
and reliable tool to measure HRQoL (SF-12). Limitations
include the cross-sectional study design negating our
ability to make definitive causal inferences. Thus, the po-
tential for reverse causality cannot be ruled out where
low physical and mental well-being may predispose pa-
tients to some barriers such as the impact of the disease
on family, low mood and feeling unwell. Even though
our study excluded non-English speaking patients, we do
not think that this would substantially change our
findings based on previous studies among patients with
diabetes [38, 39]. In addition, we acknowledge that a
test–retest reliability was not performed for the
patient-reported barriers questionnaire, but partnering
with patients in developing this survey ensured a form
of reliability in the study. Another limitation is that re-
sponders were generally younger and predominantly
male with lower eGFR. This finding is in keeping with
that of other studies of patients with CKD [40–42].

Conclusions
Patient reported barriers to health care are associated
with both lower physical and mental health status. Add-
itionally, a greater number of patient reported barriers
was associated with lower mental health status. Inter-
ventions addressing these barriers may improve HRQoL
among people with diabetes and CKD.
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3.3 Conclusion 

Younger age was associated with lower scores in all HRQOL subscales except the physical 

composite summary and female gender, obese or normal weight and more advanced stages of 

CKD were associated with lower scores in one or more subscales. Additionally, patient 

reported barriers to health care were associated with low physical and mental well-being. Well 

designed and disease-specific longitudinal studies are required to determine the impact of these 

factors on patients’ well-being. While some important patient and health system characteristics 

have been shown to influence HRQOL in this Chapter, the focus of the next Chapter is to 

examine the relationship between self-management and HRQOL.   
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Additional file 1: Diabetes Renal Project (Doctors Survey - Health Indicators) in appendices 

under research instruments. 

Additional file 2: Supplementary Appendix S2-Barriers to Health-care Questionnaire.  

Sometimes people have difficulty looking after their diabetes and kidney disease due to a 

variety of barriers or obstacles.  Listed below are several barriers that may influence your ability 

to look after your diabetes and kidney disease. To what extent do you agree or disagree with 

the following factors being a current barrier for you? (Please tick the appropriate box in the 

table below). 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree 

My diabetes and kidney specialist does not 

spend enough time with me 

□ □ □ □ 

My diabetes and kidney specialist does not 

provide me with enough 

information/education about my diabetes and 

kidney disease 

□ □ □ □ 

I am often seen by a different doctor each time 

I attend my diabetes or kidney disease 

appointment.  

□ □ □ □ 

My specialists give me conflicting advice □ □ □ □ 

I do not have a good relationship with my 

specialist or other specialist health service 

staff.  

□ □ □ □ 

Specialist health service staff are not caring, 

polite and helpful 

□ □ □ □ 

My specialists do not communicate well with 

my GP 

□ □ □ □ 

My specialists don’t communicate well with 

each other 

□ □ □ □ 

I do not have a good GP □ □ □ □ 

I need more education and understanding of 

my diabetes 

□ □ □ □ 
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I need more education and understanding of 

my kidney disease 

□ □ □ □ 

The information provided by my doctors or 

health professionals is hard to understand 

because English is not my first language, or 

the information is not culturally relevant 

□ □ □ □ 

The information provided by my doctors or 

health professionals is too complicated 

□ □ □ □ 

It is difficult to obtain medical support and 

advice for my diabetes when I need it  

□ □ □ □ 

It is difficult to obtain medical support and 

advice for my kidney disease when I need it  

□ □ □ □ 

I have had an unsatisfactory prior experience 

with a diabetes or kidney health 

service/specialist  

□ □ □ □ 

I am unable to afford the cost of attending 

appointments or buying medication for my 

diabetes and kidney disease  

□ □ □ □ 

I have trouble adjusting to the impact that 

diabetes and kidney disease has made on my 

life and/or that of my family and friends 

□ □ □ □ 

My diabetes and kidney disease make me feel 

very unwell 

□ □ □ □ 

My other illnesses affect my ability to look 

after my diabetes and kidney disease 

□ □ □ □ 

I have many other stressors in my life, and 

taking care of my diabetes and kidney disease 

is not a high priority  

□ □ □ □ 

My job makes it difficult to take care of my 

diabetes and kidney disease well. 

□ □ □ □ 

My mood (e.g. feeling down, worried, 

frustrated) gets in the way of me looking after 

my diabetes and kidney disease 

□ □ □ □ 

I do not feel motivated enough to look after 

my diabetes and kidney disease well 

□ □ □ □ 
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I have trouble maintaining the right diet or 

fluid restriction for my diabetes and kidney 

disease  

□ □ □ □ 

I have difficulty knowing what I can eat/drink, 

for my diabetes and kidney disease 

□ □ □ □ 

I experience unpleasant side-effects from my 

medication 

□ □ □ □ 

I do not receive support from my family □ □ □ □ 

I do not receive support from my friends □ □ □ □ 

I find it difficult to get services for home-help □ □ □ □ 

Do you have difficulty accessing a diabetes service? 

□ Yes □ No

Do you have difficulty accessing a kidney service? 

□ Yes □ No

Additional file 3: Kidney Disease and Quality of Life (KDQOL™-36) in appendices under 

research instruments. 
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Additional file 4 

S1: Characteristics of patients who did and did not participate in this study 

Responders Non-responders p-value

Patient numbers (n) 308 120* - 

Age (SD) 66.9 (11.0) 71.5 (9.6) 0.0001 

Gender (Female, %) 30.5 40.8 0.04 

Type of diabetes (Type 2, %) 88.0 94.2 0.06 

eGFR, mean (SD)  29.0 (16.7) 36.3 (10.0) 0.0001 

* Non-responders from one sampling site; eGFR was calculated using the Chronic Kidney Disease

Epidemiology Collaboration equation and expressed in mL/min/1.73 m2 
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S2: Univariable and multivariable logistic regression for factors associated with low physical health 

status (SF Physical Composite Summary <50)  

Univariable Multivariable 

Factor OR (95% CI) p-value OR (95% CI) p-value

Age  1.00 (0.98 to 1.03) 0.72 1.04 (1.02 to 1.06) 0.001 

Gender (Ref: male) 2.60 (1.74 to 3.89) 0.001 1.44 (0.69 to 3.00) 0.33 

Socioeconomic status 1.00 (0.99 to 1.01) 0.40 - - 

Language (Ref: English) 4.9 (1.25 to 19.39) 0.02 3.05 (0.75 to 12.40) 0.12 

Inadequate time spent with specialist 0.92 (0.49 to 1.72) 0.79 - - 

Inadequate information provided by specialist 1.20 (0.43 to 3.34) 0.72 - - 

Being seen by a different doctor  0.71 (0.48 to 1.04) 0.08 0.47 (0.27 to 0.80) 0.01 

Poor relationship with health staff 3.80 (0.24 to 60.13) 0.34 - - 

Staff not caring, polite and helpful 2.23 (0.19 to 26.64) 0.53 - - 

Poor communication from specialists to GPs 1.62 (0.41 to 6.35) 0.49 - - 

Poor communication between specialists 1.34 (1.06 to 1.69) 0.01 1.44 (0.71 to 2.92) 0.32 

Not having a good GP 1.37 (0.46 to 4.05) 0.57 - - 

Inadequate diabetes education 0.68 (0.58 to 0.79) 0.001 0.40 (0.22 to 0.72) 0.002 

Inadequate kidney disease education 0.95 (0.23 to 3.99) 0.95 - - 

Complicated education material 1.15 (0.61 to 2.14) 0.67 - - 

Inadequate advice regarding diabetes 1.82 (0.63 to 5.25) 0.27 - - 

Inadequate advice regarding kidney disease  1.09 (0.29 to 4.07) 0.90 - - 

Unsatisfactory previous experience 0.64 (0.36 to 1.14) 0.13 - - 

Costs (transport and buying medications) 1.42 (0.46 to 4.36) 0.54 - - 

Impact of disease on family and friends 3.48 (1.71 to 7.07) 0.001 2.07 (1.14 to 3.78) 0.02 

Feeling unwell due to illness 3.83 (1.25 to 11.8) 0.02 4.23 (1.45 to 12.30) 0.01 

Other illness 5.51 (0.62 to 49.0) 0.13 - - 

Having other life stressors  3.59 (1.97 to 6.54) 0.001 2.59 (1.20 to 5.61) 0.02 

Mood affects self-management 2.71 (1.06 to 6.95) 0.04 0.98 (0.57 to 1.66) 0.93 

Feels unmotivated to self-manage  1.51 (0.36 to 6.35) 0.57 - - 

Maintaining dietary and fluid restrictions  1.67 (0.81 to 3.46) 0.17 - - 

Not knowing what is allowed to eat/drink 1.47 (0.46 to 4.74) 0.52 - - 

Experience of medication side effects 3.60 (2.08 to 6.25) 0.001 1.73 (0.53 to 5.62) 0.36 

Inadequate support from family 2.63 (0.97 to 7.13) 0.06 - - 

Inadequate support from friends 3.89 (1.12 to 13.58) 0.03 2.84 (0.5 to 15.67) 0.23 

Difficulties getting home help  2.87 (1.27 to 6.50) 0.01 1.40 (0.92 to 2.12)  0.12 

Variable with a P<0.05 were included in the logistic multivariable model. Variables with P<0.05 in logistic 

multivariable were significant. GP-General Practitioner; OR-Odds ratio; CI-Confidence interval. 



69 

S3: Univariable and multivariable logistic regression for factors associated with low mental health 

status (SF Mental Composite Summary <50) 

Univariable Multivariable 

Factor OR (95% CI) p-value OR (95% CI) p-value

Age  0.97 (0.96 to 0.98) 0.001 0.99 (0.98 to 1.00) 0.20 

Gender (Ref: male) 1.11 (1.01 to 1.22) 0.03 1.15 (0.65 to 2.05) 0.62 

Socioeconomic status 1.00 (0.99 to 1.01) 0.04  1.00 (0.99 to 1.01) 0.26 

Language (Ref: English) 1.72 (0.95 to 3.11) 0.07 - - 

Inadequate time spend with specialist 2.17 (1.17 to 4.04) 0.01 1.67 (0.53 to 5.27) 0.39 

Specialist provides inadequate information 2.23 (0.96 to 5.14) 0.06 - - 

Being seen by different specialists 1.50 (1.40 to 1.66) 0.001 1.02 (0.48 to 2.17) 0.95 

Poor relationship with health staff 3.00 (1.46 to 6.18) 0.001 2.37 (0.80 to 7.04) 0.12 

Staff not caring, polite and helpful 1.94 (1.46 to 2.56) 0.001 0.52 (0.25 to 1.10) 0.09 

Poor communication from specialists to GPs 1.44 (0.85 to 2.46) 0.18 - - 

Poor communication between specialists 2.02 (1.16 to 3.52) 0.01 1.12 (0.46 to 2.73) 0.80 

Not having a good GP 3.85 (1.19 to 12.51) 0.03 2.18 (0.68 to 7.03) 0.19 

Inadequate diabetes education 0.81 (0.45 to 1.48) 0.50 - - 

Inadequate kidney disease education 0.98 (0.64 to 1.52) 0.94 - - 

Complicated education material 1.24 (0.83 to 1.84) 0.29 - - 

Inadequate advice regarding diabetes 1.23 (0.31 to 4.89) 0.77 - - 

Inadequate advice regarding kidney disease 1.74 (0.52 to 5.84) 0.37 - - 

Unsatisfactory previous experience  1.53 (0.62 to 3.80) 0.36 - - 

Costs (transport and buying medications) 1.48 (1.04 to 2.10) 0.03 0.59 (0.32 to 1.07) 0.08 

Disease affecting family and friends 3.36 (1.96 to 5.76) 0.001 1.16 (0.90 to 1.49) 0.25 

Feeling unwell due to illness 3.82 (1.85 to 7.92) 0.001 2.92 (1.07 to 8.01) 0.04 

Other illness 4.39 (1.47 to 13.16) 0.01 1.47 (0.29 to 7.32) 0.64 

Having other life stressors 2.50 (1.67 to 3.73) 0.001 1.16 (0.45 to 3.00) 0.76 

Mood affects self-management 7.29 (3.66 to 14.51) 0.001 2.82 (1.64 to 4.87) 0.001 

Feels unmotivated to self-manage 4.19 (1.47 to 11.94) 0.01 1.54 (0.43 to 5.57) 0.51 

Maintaining dietary and fluid restrictions 1.97 (1.20 to 3.24) 0.01 0.78 (0.41 to 1.50) 0.46 

Not knowing what is allowed to eat/drink 1.27 (0.73 to 2.23) 0.40 - - 

Experience of medication side effects 2.53 (1.85 to 3.46) 0.001 0.96 (0.48 to 1.93) 0.91 

Inadequate support from friends 3.18 (1.89 to 5.34) 0.001 1.66 (0.24 to 11.67) 0.61 

Inadequate support from family 3.36 (1.22 to 9.26) 0.02 1.95 (0.84 to 4.55) 0.12 

Difficulties getting home help 3.44 (2.11 to 5.61) 0.001 1.91 (1.57 to 2.33) 0.001 

Variable with a P<0.05 were included in the logistic multivariable model. Variables with P<0.05 in logistic 

multivariable were significant. GP-General Practitioner; OR-Odds ratio; CI-Confidence interval. 
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Table S4: Odds of low physical and mental health status by number of patient reported barriers 

Number of 

barriers 

Low physical health 

scores 

Low mental health 

scores 

OR (95% CI) P-value OR (95% CI P-value 

0-3 (reference) 

4-8 1.67 (0.64 to 4.36) 0.29 2.03 (1.52 to 2.69) 0.001 

9-29 1.87 (0.61 to 5.75) 0.28 4.08 (1.43 to 11.61) 0.01 

 The total number of barriers identified by each patient were categorised into tertiles. The first tertile 

(patient reported 0-3 barriers) was the reference group; OR-Odd ratio; CI-Confidence interval 
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CHAPTER 4 

RELATIONSHIP BETWEEN SELF-MANAGEMENT AND HEALTH-

RELATED QUALITY OF LIFE 

4.1 Introduction 

The association between self-management and health-related quality of life has been described 

in patients with heart failure, chronic obstructive pulmonary disease and diabetes [101, 109-

113], but not in those with co-morbid diabetes and CKD. Among some studies that have 

evaluated the effects of diabetes self-management on health related quality of life (HRQOL) in 

patients with diabetes only [101], HRQOL was not treated as a primary outcome [114]. Even 

so, improvements in HRQOL have been reported following diabetes self-management training 

that was not specifically designed to improve HRQOL [101]. To close this gap in the literature, 

the relationship between self-management and HRQOL in patients with co-morbid diabetes 

and CKD was evaluated. Chapter 4 examines the relationship between self-management and 

HRQOL in the context of co-morbid diabetes and CKD and establishes whether there is a 

difference in this relationship by severity of CKD. The study described in this Chapter was 

published in the Journal of Diabetes and Its Complications (Zimbudzi et al., 2016). The Chapter 

is presented as the published pdf version of the manuscript. 



72 

4.2 Published manuscript: Self-management in patients with diabetes and chronic kidney 

disease is associated with incremental benefit in health-related quality of life 

Citation: Zimbudzi E., Lo C., Ranasinha S., Kerr P., Usherwood T., Cass A., Fulcher GR., 

Zoungas S. (2016).  Self-management in patients with diabetes and chronic kidney disease is 

associated with incremental benefit in HRQOL.  Journal of Diabetes and Its Complications 

2017; 31:427-432. 



Journal of Diabetes and Its Complications 31 (2017) 427–432

Contents lists available at ScienceDirect

Journal of Diabetes and Its Complications

j ourna l homepage: WWW.JDCJOURNAL.COM
Self-management in patients with diabetes and chronic kidney disease

is associated with incremental benefit in HRQOL
Edward Zimbudzi a,b, Clement Lo b,c, Sanjeeva Ranasinha b, Peter G. Kerr a, Timothy Usherwood d,e,
Alan Cass f, Gregory R. Fulcher g, Sophia Zoungas b,c,d,⁎
a Department of Nephrology, Monash Health, Melbourne, Australia
b Monash Centre for Health Research and Implementation (MCHRI), School of Public Health and Preventive Medicine, Monash University, Melbourne, Australia
c Diabetes and Vascular Medicine Unit, Monash Health, Melbourne, Australia
d The George Institute for Global Health, University of Sydney, Sydney, Australia
e Department of General Practice, Sydney Medical School Westmead, Sydney, Australia
f Menzies School of Health Research, Darwin, Australia
g Department of Endocrinology, University of Sydney, Sydney, Australia
Conflicts of interest: The authors declare no conflict
⁎ Corresponding author at: Monash Centre for Health

School of Public Health and Preventive Medicine, Mona
Grove, Clayton, VIC, 3168, Australia. Tel.: +61 3 9594 7

E-mail address: sophia.zoungas@monash.edu (S. Zou

http://dx.doi.org/10.1016/j.jdiacomp.2016.10.027
1056-8727/© 2017 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:

Received 18 August 2016
Received in revised form 3 October 2016
Accepted 26 October 2016
Available online 29 October 2016

Keywords:
Self-management behavior
Health-related quality of life
Diabetes
Chronic kidney disease
Self-care

Aims: There is insufficient and inconsistent data regarding the association between diabetes
self-management, the process of facilitating the knowledge, skill, and ability necessary for diabetes
self-care, and health-related quality of life (HRQOL) in people with diabetes and moderate to severe chronic
kidney disease (CKD).
Methods: In a cross sectional study, participation in diabetes self-management assessed by the Summary of
Diabetes Self-Care Activities (SDSCA) questionnaire and HRQOL was examined in 308 patients with diabetes
and CKD (stages 3 to 5) recruited from outpatient diabetes and renal clinics of 4 public tertiary hospitals.
Associations were examined by Pearson correlation coefficients and hierarchical multiple regression after
controlling for potential confounders. An examination of trend across the levels of patient participation in
self-management was assessed using a non-parametric test for trend.
Results: The median age and interquartile range (IQR) of patients were 68 and 14.8 years, respectively with

59% of the population being over 65 years old and 69.5% male. The median durations of diabetes and CKD
were 18 years (IQR-17) and 5 years (IQR-8) respectively. General diet, exercise and medication taking were
positively associated with at least one HRQOL subscale (all p b 0.05) but diabetes specific diet, blood sugar
testing and foot checking were not. As levels of participation in self-management activities increased there
was a graded increase in mean HRQOL scores across all subscales (p for trend b0.05).
Conclusions: In people with diabetes and moderate to severe CKD, participation in diabetes self-management
activities, particularly those focused on general diet, exercise and medication taking, was associated with
higher HRQOL.
© 2017 Elsevier Inc. All rights reserved.
1. Introduction

Chronic kidney disease (CKD) and diabetes share common risk
factors which when experienced together enhance the risk of
progressive disease and adverse outcomes. Approximately 50% of
patients with type 2 diabetes globally are affected by CKD (Thomas,
Cooper, & Zimmet, 2016; Tuttle et al., 2014) and over 35% of patients
commencing renal replacement therapy have diabetes (Centre for
Disease Control, 2010; Collins et al., 2005; Grace, Clayton, &
of interest.
Research and Implementation,
sh University, 43-51 Kanooka
500; fax: +61 3 9594 7554.
ngas).
McDonald, 2012; Icks et al., 2011; Wakasugi, Kazama, & Narita,
2016). Both diabetes and CKD are associated with substantially higher
lifetime financial costs and reduced life expectancy (Zhuo et al., 2014).
Low cost, but effective diabetes self-management interventions can
potentially reduce complications and progression of diabetes and CKD.

Diabetes self-management programs seek to change behavior
leading to better disease control that should, in turn, result in better
patient outcomes. So far, several diabetes self-management interven-
tions have been reported in the literature, albeit with inconsistent
outcomes with some short to medium term studies reporting
improved outcomes and others not. These interventions have been
associated with improved clinical outcomes (Bodenheimer, Lorig,
Holman, & Grumbach, 2002; Curtin et al., 2008; Lorig, Sobel, Ritter,
Laurent, & Hobbs, 2001) and reduced costs (Ahn et al., 2013) in some
short to medium term studies (Glasgow, Fisher, Skaff, Mullan, &
73
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Toobert, 2007; Norris, Engelgau, & Narayan, 2001; Norris et al., 2002;
Warsi, Wang, LaValley, Avorn, & Solomon, 2004) but not others
(Khunti et al., 2012).

Very few studies have evaluated the effects of diabetes
self-management on health related quality of life (HRQOL) (Cochran
& Conn, 2008) and available evidence fails to portray HRQOL as a
priority target outcome (Magwood, Zapka, & Jenkins, 2008). Among
adults with diabetes, improvements in HRQOL following diabetes
self-management training have been reported even though the
interventions were not designed to improve HRQOL (Cochran &
Conn, 2008). Among people with diabetes and moderate to severe
CKD, poorer self-management decisions due to the additional health
care burden imposed by the development of kidney disease, have
been proposed to result in lower HRQOL but no studies have
examined this relationship (Griva et al., 2015). The present study
thus aimed to examine the relationship between self-management
and HRQOL in the context of complex multisystem disease and
whether there was a difference in this relationship by severity of CKD.

2. Subjects, materials and methods

A cross-sectional study (as part of a large health care improvement
study) of patients attending diabetes and renal outpatient clinics of
four public and tertiary hospitals in Victoria and New South Wales
(Monash Health, Alfred Health, Royal North Shore Hospital and
Concord Hospital) between 2013 and December 2014 was conducted.
Participants were eligible if they received their usual care at these
hospitals and had a diagnosis of diabetes (either type 1 or type 2) and
CKD stages 3 to 5 (estimated glomerular filtration rate b60 ml/min/
1.73m2). The diagnosis of diabetes followed the World Health
Organization (World Health Organization, 2006) definition and was
recorded from patients' prior inpatient or outpatient contacts.
Patients were recruited prospectively from clinics and asked to
complete the Summary of Diabetes Self-Care Activities (SDSCA)
questionnaire and the Kidney Disease Quality of Life short form
(KDQOL™-36) (Supplementary Appendices A and B). The question-
naires were self-administered. For each patient a clinical survey was
also completed by the site study staff or the clinician, using
standardized procedures. Information was extracted from the
patient's medical record and included demographic and
disease-specific characteristics such as gender, age, body mass
index, diabetes type, diabetes duration, type of diabetes treatment,
late complication status, and current HbA1c (Supplementary Appen-
dix C). Socio-economic measures were estimated using the Australian
Bureau of Statistics data (Australian Bureau of Statistics, 2013).
Postcodes were coded according to the Index of Relative Social
Disadvantage (IRSD), a composite measure based on selected census
variableswhich include income, educational attainment andemployment
status. The IRSD scores for eachpostcodewere thengrouped into quintiles
for analysis, where the highest quintile comprised 20% of postcodes with
the highest IRSD scores (the most advantaged areas). All participants
provided written informed consent. The study was approved by Monash
University and respective health service ethics committees.

2.1. Self-management

Self-management was assessed using the revised version of the
Summary of Diabetes Self-Care Activities (SDSCA) questionnaire
(Toobert, Hampson, & Glasgow, 2000) which is a self-report measure
of the frequency of performing diabetes self-care activities. The SDSCA
scale has been evaluated in numerous studies and settings and is
deemed to be reliable, valid, and sensitive in evaluating diabetes
self-care in adults (AlJohani, Kendall, & Snider, 2014; Freitas, Freitas
da Silva, Neta, & Vilarouca da Silva, 2014; Jalaludin, Fuziah, Hong,
Mohamad Adam, & Jamaiyah, 2012). The scale consists of 11 core
items comprising of five sub-scales namely diet, consisting of general
diet (item 1–2) and diabetes specific diet (3–4), exercise (item 5–6),
blood-glucose testing (item 7–8), foot-care (item 9–10) and smoking
(item 11) (Du & Yuan, 2010; Song, Ratcliffe, Tkacs, & Riegel, 2012; Tol
et al., 2012). For all the items except item 11, scoringwas done on an 8
point Likert scale from 0 to 7. For each subscale, the mean number of
days the specific self-care activities were performed over the past
7 days was calculated, with reverse scoring on item 4 (dietary fat);
higher scores indicating better self-care practice. A medication
subscale was also added to the SDSCA to have a comprehensive
understanding of the adherence levels of respondents to their
diabetes medication (pills and/or insulins).

2.2. Health related quality of life

HRQOL was assessed using the English version of the Kidney
Disease and Quality of Life (KDQOL™-36) which is a 36-item survey
with five subscales namely the SF-12 measure of physical and mental
functioning, burden of kidney disease, symptom/problems list and the
effects of kidney disease subscales (Agrawal et al., 2012). Item scores
were summed for each scale and transformed on a scale of 0 to 100
with a higher score indicating better HRQOL (Agrawal et al., 2012).

2.3. Statistical analysis

Normally distributed data were presented with mean and
standard deviation (SD) as the measures of central tendency and
dispersion, respectively. Correspondingly, non-normally distributed
continuous data were presented with medians and interquartile
ranges (IQR, thus 25th and 75th percentiles), respectively. Differences
of continuous variables between groups and categorical variables
were compared by using the t-test and the χ2 test respectively.

First, linear regression models were used to evaluate the bivariate
associations of diabetes self-care activities and HRQOL subscales.
Diabetes self-care subscales were selected as independent variables in
the regression analyses based on both clinical experience and findings
from previous studies (Heisler, Smith, Hayward, Krein, & Kerr, 2003;
Hendriks & Rademakers, 2014; Skolasky et al., 2011; Taru, Tsutou,
Nakawatase, Usami, & Miyawaki, 2008). Second, independent
associations of diabetes self-care subscales and the 5 HRQOL subscales
were examined by using a 7 step hierarchical multiple linear
regression. Age, eGFR, diabetes and kidney disease duration were
identified a priori as important potential confounders based on
previous studies (Kim et al., 2013; Lee et al., 2012) and these were
entered into the model first. Diabetes self-care scales were then
entered into the model individually (step 2 to step 7). The R2 and F
change between the first and second steps of the hierarchical model
determined the magnitude to which diabetes self-care subscales were
predictors of HRQOL beyond the predictive capacity of variables
included in the first step. Third, the mean composite SDSCA was
transformed into a categorical variable with three categories that
defined the average number of days diabetes self-care activities were
undertaken and these were 0–2 days, 3–4 days and 5–7 days. To
assess the primary study purpose, a non-parametric test for trend for
the ranks across the ordered three categories was performed.
Confidence intervals (CIs) were reported at the 95% level and results
were considered significant at conventional p b 0.05 level. All
analyses were performed with IBM SPSS version 22 (IBM Corp.,
Armonk, NY) or Stata version 12.1 (Statacorp, College Station, TX).

3. Results

The baseline demographic and clinical characteristics of the study
population are shown in Table 1. Overall, the median age and
interquartile range (IQR) were 68 and 14.8 years respectively with
59% of the population being over 65 years old. There was an even
distribution of participants across the five socioeconomic strata. The
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Table 1
Baseline demographic and clinical characteristics of the study population.

Characteristic N (%) SDSCA mean score p valuea

Age (years), median (IQR) 68 (14.8)
≤65 129 (41.9) 3.9 ± 1.1
N65 179 (59.1) 4.0 ± 1.1 0.60

Gender
Male 214 (69.5) 3.9 ± 1.1
Female 94 (30.5) 4.1 ± 1.0 0.14

bSocioeconomic status (by quintiles)
Lower 63 (20.5) 4.0 ± 1.0
Upper lower 60 (19.5) 3.8 ± 1.1
Lower middle 61 (19.8) 3.8 ± 1.3
Upper middle 64 (20.8) 4.0 ± 1.1
Upper 60 (19.5) 4.0 ± 0.9 0.65

Diabetes
Type of diabetes
Type 1 45 (14.6) 4.0 ± 1.2
Type 2 249 (80.8) 3.9 ± 1.2
Unsure 14 (4.6) 3.9 ± 1.0 0.94
Glycemic control
Glycated hemoglobin (%), μ ± SD 6.8 ± 7.1
Suboptimal (HbA1c N7) 155 (50.3) 4.2 ± 0.9
Optimal (HbA1c ≤7) 153 (49.7) 3.7 ± 1.2 b0.001
Diabetes duration (years), median (IQR) 18 (17)

Kidney disease
Stages of chronic kidney disease
3a 72 (23.4) 4.1 ± 1.0
3b 79 (25.6) 4.2 ± 1.0
4 76 (24.7) 3.7 ± 1.2
5 81 (26.3) 3.8 ± 1.2 0.02
eGFR (mL/min/1.73 m2), μ ± SD 29.1 ± 16.6
CKD duration (years), median (IQR) 5 (8)

Quality of life (score of 0–100), μ ± SD
Physical composite summary 35.2 ± 11.1
Mental composite summary 47.0 ± 10.9
Symptom problem/list 73.8 ± 17.8
Effect of kidney disease 72.5 ± 23.7
Burden of kidney disease 59.8 ± 31.0

Body mass index (kg/m2), median (IQR) 29.9 (8.3)
cParticipation in self-care activities
0–2 days 13 (4.3)
3–4 days 145 (48.5)
5–7 days 142 (47.2)

a t Test for mean differences and chi-square test for differences in proportions.
b Lower quintile representing the areas of greatest socioeconomic disadvantage.
c Average number of days self-management activities were undertaken.
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median duration of diabetes was 18 years (IQR-17) with 14.6% and
80.8% of the participants reporting to have type 1 and type 2 diabetes
respectively and 4.6% unsure of their diabetes type. The mean (±SD)
HbA1c was 6.8 ± 7.1% and 49.7% of the participants had HbA1c less
than 7%. The median duration for CKD was 5 years (IQR-8) and
participants were evenly distributed across CKD stages 3a to 5.

The mean (±SD) scores for the SDSCA subscales (i.e. the mean
number of days per week that self-care activities were performed)
ranged from 2.1 ± 2.0 (exercising) to 5.2 ± 2.3 (sugar testing) with a
composite mean score of 3.9 ± 1.1 as shown in Table 2. Just over half
of patients reported participating in self-care activities on 4 or less
days per week (Table 1). The mean (±SD) HRQOL scores for the
physical composite summary, mental composite summary, symptom/
problem list, effect of kidney disease and burden of kidney disease
were 35.2 ± 11.1, 47.0 ± 10.9, 73.8 ± 17.8, 72.5 ± 23.7 and 59.8 ±
31.0 respectively.

3.1. Relationship between diabetes self-management and HRQOL

The mean composite SDSCA score was positively associated with
all the HRQOL subscales (p b 0.01) (Table 2). As levels of participation
in self-management increased from 0 - 2 days, 3–4 days to 5–7 days
there was a graded increase in mean HRQOL scores across all
subscales (all p for trend b0.05) (Fig. 1). Moreover, the greatest
increments in HRQOL scores were found when patients increased
from the middle to highest level of participation in self-management
(i.e. 3–4 days to 5–7 days per week).

When the self-care activities were considered separately, there
was a significant positive association between exercise and all HRQOL
subscales, general diet and all HRQOL subscales apart from the
physical composite summary subscale, and medication taking and the
mental composite summary and burden of kidney disease subscales
(Table 2). Diabetes specific diet, blood sugar testing and foot checking
were not significantly associated with any HRQOL subscale.

In models adjusting for participants' age, eGFR, diabetes and CKD
duration, exercise remained significantly associated with all HRQOL
subscales, general diet remained significantly associated with the
mental composite summary, symptom problem/list and the burden of
kidney disease subscales, and medication taking remained signifi-
cantly associated with only the mental composite summary subscale
(all p b 0.05) (Table 3).

4. Discussion

In people with diabetes and moderate to severe CKD, there was a
positive linear relationship between level of participation in diabetes
self-management (as a composite score of the SDSCA scale) and
scores in all HRQOL subscales. This relationship remained after
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Table 2
Association between self-management and HRQOL.

Health-related quality of life

Self-care activities Mean ± SDa

(range 0–7 days)
Physical composite
summary B (95% CI)

Mental composite
summary B (95% CI)

Symptom/problem
list B (95% CI)

Effects of kidney
disease B (95% CI)

Burden of kidney
disease B (95% CI)

General diet 5.0 ± 1.9 0.29 (−0.06–0.63) 0.73 (0.40–1.06)⁎⁎ 0.99 (0.46–1.52)⁎⁎ 0.87 (0.14–1.39)⁎ 1.37 (0.42–2.32)⁎⁎

Diabetes specific diet 3.2 ± 1.5 0.07 (−0.37–0.51) −0.31 (−0.73–0.11) −0.07 (−0.76—0.61) −0.35 (−1.30–0.58) −1.24 (−2.46–0.02)
Exercise 2.1 ± 2.0 0.94 (0.63–1.25)⁎⁎ 0.46 (0.14–0.78)⁎⁎ 1.07 (0.56–1.57)⁎⁎ 1.37 (0.69–2.06)⁎⁎ 1.9 (1.01–2.80)⁎⁎

Sugar testing 5.2 ± 2.3 0.03 (−0.25–0.32) 0.07 (−0.21–0.35) 0.15 (−0.29–0.59) 0.06 (−0.53–0.65) 0.47 (−0.31–1.24)
Foot check 3.0 ± 2.4 0.17 (−0.10–0.44) 0.15 (−0.12–0.41) 0.23 (−0.19–0.66) 0.25 (−0.32–0.83) 0.51 (−0.24–1.27)
Medication 4.7 ± 1.9 -0.18 (−0.74–0.38) 0.74 (0.20–1.30)⁎⁎ 0.63 (−0.25–1.50) 0.45 (−0.70–1.60) 1.86 (0.34–3.40)
Mean composite score 3.9 ± 1.1 0.19 (0.07–0.30)⁎⁎ 0.15 (0.04–0.27)⁎⁎ 0.31 (0.13–0.49)⁎⁎ 0.29 (0.05–0.54)⁎⁎ 0.48 (0.16–0.80)⁎⁎

B – unstandardized beta coefficient; 95% CI – 95% confidence interval.
a The mean of number of days self-care activities were performed.
⁎ p b 0.05.
⁎⁎ p b 0.01 (2-tailed).
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controlling for potential confounding covariates such as age, eGFR,
duration of CKD and diabetes. In particular, increased diabetes
self-care activities in the domains of general diet, exercising and
medication taking were positively associated with at least one HRQOL
subscale but the domains of diabetes specific diet, blood sugar testing
and foot checking were not.

Our results extend findings from other studies reporting on HRQOL
outcomes in patients with diabetes (Cochran & Conn, 2008; Kueh,
Morris, & Ismail, 2016; Sugiyama, Steers, Wenger, Duru, & Mangione,
2015; Toobert et al., 2011) by examining the relationship between
self-management and HRQOL in patients with diabetes and moderate
to severe CKD; a group of patients who may have a greater need for
support to engage in self-care activities. Additionally, we demonstrate
that in this group of patients, the different self-care activities are
independent of one another in their relationship with HRQOL and the
different domains of HRQOL. For instance, while the self-care
composite score and the specific components of exercise and general
diet were positively associated with most if not all HRQOL domains,
diabetes specific diet, blood sugar testing and foot checking were not
associated with any HRQOL domains. This highlights the importance
of addressing particular self-care activities rather than others in order
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Fig. 1. Non-parametric test for trend assessing differences in health-related quality of sc
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to achieve optimal outcomes across all HRQOL domains in people with
moderate to severe CKD.

There was no relationship between the SDSCA domains of diabetes
specific diet, blood sugar testing and foot checking andHRQOL. Thiswas
despite the fact that participants scored reasonably well in these
respective self-care activities. The likely explanation may be the
prohibitive cost associated with diabetes diet (Ebrahim, De Villiers, &
Ahmed, 2014; Houle et al., 2016) and the effect of unmeasured
confounders such asunderlyingdepression (Wagner, Tennen,&Osborn,
2010) or social support (Rosland et al., 2014)whichhave been shown to
influence adherence to blood sugar testing and foot checking respec-
tively. Another reason is that the burden of an individual undertaking
self-care activities may result in poorer HRQOL. Well-designed clinical
trials of models of care incorporating self-care activities that assess
HRQOL as an outcome are warranted to clarify this.

HRQOL scores across all domains significantly improved with an
increase in the number of days participants were engaged in self-care
activities. These data suggest that multi-component self-management
interventions may be important for improving quality of life in
patients with co-morbid diabetes and moderate to severe CKD and
this is consistent with findings from previous studies (Barrera et al.,
ptom
em list

Effects of kidney Burden of kidney
disease disease

ys 5-7 days

.000 p=0.013 p=0.017

 across the three levels of participation
 days (range 0-7 days)

ores across the levels of participation in self-management (0–2 days, 3–4 days and
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Table 3
Adjusted modela for the relationship between self-management and HRQOL.

Physical composite
summary

Mental composite
summary

Symptom/Problem
list

Effects of kidney
disease

Burden of kidney
disease

B R2 B R2 B R2 B R2 B R2

Step 1
Potential confounders
Age −0.01 6.5⁎⁎ 0.2 5.9⁎⁎ 0.2 5.7⁎⁎ 0.39 16.4⁎⁎⁎ 0.4 29.6⁎⁎⁎

eGFR 0.2 0.01 0.2 0.46 0.9
Diabetes duration −0.03 0.04 −0.04 −0.11 −0.2
CKD duration −0.07 0.2 0.2 0.18 0.4

Step 2
General diet 0.7 7.8 1.4 11.3⁎⁎ 1.9 9.7⁎⁎ 1.5 17.7 2.3 31.6⁎⁎

Step 3
Diabetes specific diet 0.2 7.8 −0.5 11.8 −0.04 9.7 −0.2 17.7 −1.7 32.3

Step 4
Exercising 1.6 15.5⁎⁎⁎ 0.8 14.0⁎ 1.8 13.5⁎⁎ 2.1 20.5⁎⁎ 2.6 34.8⁎⁎

Step 5
Blood sugar testing −0.2 15.6 −0.02 14.0 −0.03 13.5 −0.3 20.6 0.4 34.9

Step 6
Foot checking 0.1 15.7 0.1 14.0 0.08 13.5 0.13 20.6 0.5 35.0

Step 7
Medication −0.3 15.8 0.9 16.0⁎ 0.7 13.9 −0.3 20.7 0.9 35.3

p value (significant at b0.05) for the change in predictive power added to the model by the addition of each predictor variable in the six steps of the hierarchical regression.
B – unstandardized beta coefficient.

a Model adjusted for potentially confounding variables (age, estimated glomerular filtration rate, diabetes duration and kidney disease duration).
⁎ p b 0.05.
⁎⁎ p b 0.01.
⁎⁎⁎ p b 0.001.
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2011; Heinrich, Schaper, & de Vries, 2010). The main challenge of
employing multi-component self-management strategies is that they
are often complex to teach; require engagement and collaboration
between people with diabetes and health service providers; and
require investment of considerable time and effort on the part of
the patient.

We report an association between medication adherence and the
mental health composite summary. This is consistent with previous
reports (DiBonaventura, Wintfeld, Huang, & Goren, 2014; Kulkarni,
Alexander, Lytle, Heiss, & Peterson, 2006) although the mechanism of
this association remains unclear. A possible explanation may be the
mental empowerment garnered from proactive disease management
despite the burden of more complex medication regimens (Lau,
Qureshi, & Scott, 2004). Others have reported that the improvement
in mental HRQOL achieved by the diabetes self-management
education was not likely mediated by glycemic control (Sugiyama
et al., 2015).

It is possible that the relationship between diabetes
self-management and quality of life is reversed and that patients
with better quality of life are more likely to participate in self-care
activities as they may feel more motivated and empowered (Kueh,
Morris, Borkoles, & Shee, 2015). One study examining factors
influencing patient completion of Diabetes Self-Management Educa-
tion (DSME) (Adams et al., 2013) found that SF-12 scores indicating
poorer physical and mental health were responsible for
non-completion of individual DSME. Another study which identified
factors that influence ability to self-care for adults living with diabetes
types 1 or 2 reports that low HRQOL scores may result in inability to
perform self-care tasks (Wilkinson, Whitehead, & Ritchie, 2014).
Further longitudinal studies may help clarify the impact of reverse
causality on this relationship.

Our findings should be interpreted in light of a number of
limitations some of which may offer opportunities for future research.
First, we cannot infer causal relationships in this study due to its cross
sectional design. Second, there was a skewed gender distribution with
only a third of participants being women. This is consistent with the
gender distribution of populations with CKD in other studies
(Rajapurkar et al., 2012). The study's strengths include the use of
validated tools for measuring self-management and HRQOL. Second,
the study examined the complex relationships of individual SDSCA
scales with different domains of HRQOL and lastly, this was a
multi-site study allowing for generalization of our findings.

In conclusion, there is a positive association between diabetes
self-management and health related quality of life particularly in the
domains of exercise, general diet and medication in people with
co-morbid diabetes and moderate to severe CKD. Further longitudinal
studies are required to determine if optimizing individual self-care
activities may improve HRQOL.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.jdiacomp.2016.10.027.
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4.3 Conclusion 

In people with diabetes and moderate to severe CKD, participation in diabetes self-

management activities, particularly those focused on general diet, exercise and medication 

taking was associated with higher HRQOL. However, this finding needs to be confirmed in 

longitudinal studies designed to determine if optimizing individual self-management activities 

may improve HRQOL. It is also important to identify the elements and components of self-

management interventions associated with improved HRQOL, which is the focus of the next 

Chapter.  
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CHAPTER 5 

REVIEW OF SELF-MANAGEMENT SUPPORT INTERVENTIONS 

5.1 Introduction 

The previous Chapter has shown that there is a positive relationship between self-management 

and HRQOL. Currently a plethora of self-management support interventions exist for 

managing patients with single diseases only, making it difficult for health care providers to 

select the most pragmatic and effective interventions for use in patients with complex diseases 

such as co-morbid diabetes and CKD. Given self-management support interventions may be 

particularly important for people with co-morbid diabetes and CKD, a systematic review of 

intervention studies was undertaken to determine which interventions and which components 

can be applied in daily practice.  

This Chapter investigates the self-management support interventions that improve patient 

reported and clinical outcomes in adults with co-morbid diabetes and CKD.  Chapter 5.2 

consists of a systematic review and meta-analysis protocol registered in the International 

Prospective Register of Systematic Reviews (PROSPERO 2015 CRD42015017316). The 

protocol is available from 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=17316 and is published 

in Systematic Reviews (Zimbudzi et al., 2015). The systematic review and meta-analysis is 

presented in Chapter 5.3 and is published in Systematic Reviews (Zimbudzi et al., 2018). The 

Chapter is presented as the published pdf version of both the protocol and the manuscript. 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=17316
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Background
Chronic diseases are defined as illnesses that are pro-
longed in duration, do not often resolve spontaneously
and are rarely cured completely [1]. They are the largest
cause of death globally [2]. Among these diseases are
diabetes and chronic kidney disease. The incidence and
prevalence of diabetes mellitus has soared throughout
the world, mainly due to the increase in type 2 diabetes,
which in turn is largely related to the increase in over-
weight and obesity [3, 4]. It is projected that by 2025,
there will be 380 million people with type 2 diabetes and
418 million people with impaired glucose tolerance [5].
Direct medical costs of treating diabetes and its compli-
cations during a lifetime are estimated to be $85,000 in
the United States. In this regard, diabetes presents a
huge financial challenge to the health system and the
economy at large.
Chronic kidney disease can occur as a sequela of or in-

dependent of diabetes. Worldwide, CKD affects over 200
million people [6] and diabetes contributes 30–40 % of all
end stage kidney disease (ESKD) cases [7]. In developed
countries, diabetes-related kidney damage is the leading
cause of treated end stage kidney disease accounting for
approximately 50 % of cases [8]. Given the incidence of
diabetes is increasing, a concurrent rising tide of people
with kidney disease is anticipated.
Due to the complex nature of diabetes and CKD, it is

not only important to prevent but to improve the entire
continuum of care from prevention to treatment and
self-management. Several self-management strategies
have therefore been implemented to manage illnesses
and minimise the impact on patients, families and the
health system [9]. These strategies have been organised
into models, which have produced some favourable
outcomes including improvement of the physiological
measures of disease, adherence to treatment, health
service and self-reported health measures such as
health-related quality of life [10]. However, the approach
to self-management in these various chronic disease
models has differed substantively. While some are
centred on patient education, motivational interviewing
and health coaching, others follow a much broader ap-
proach of the way the patient relates to health providers
and the community.
Given the wide array of chronic disease health care

models and self-management practices promulgated, it
is possible to apply a model which poorly fits the par-
ticular chronic disease and setting of implementation.
For example, often a “mismatch” between the needs of
the patients and health care available exists due to the
traditional acute care orientation of existing health sys-
tems [11–13]. Several studies have compared the out-
comes of usual care (for various diseases in different
settings) with one or other chronic disease health care
models in order to identify the most effective means by
which to provide care [13–15]. However, the effective-
ness of these models in the management of people with
diabetes and CKD has not been established.
A systematic review of the evidence is required to pro-

vide insight as to the most effective self-management
models and the specific components of chronic disease
health care models that can be implemented in order to
improve the outcomes of people with diabetes and
chronic kidney disease (CKD) [16, 17].

Objectives of the systematic review
The objectives of this study are to investigate:

� The effectiveness of current diabetes and CKD
management models in improving clinical outcomes
of patients with diabetes and CKD,

� The common elements of a model of care that
improves patient outcomes for diabetes and CKD and

� The effectiveness of current models of care in
improving self-management in diabetes and CKD
patients.

Conceptual framework
As depicted in Fig. 1, a CKD/diabetes self-management
model needs to have activities or interventions which
are applied to the target population in addition to their
usual care. These activities include patient education, pa-
tient reminders, motivational interviewing, health coach-
ing, increased access to health experts and incentives.
The impact of these interventions can be classified as
short-term outcomes, intermediate outcomes and long-
term outcomes.
Short-term outcomes measure the initial impact of an

activity, for instance, improved self-efficacy. They capture
the “potential” for continued change created through ac-
tivities and their outputs. Intermediate outcomes are often
few and are seen in individuals who continue to partici-
pate in self-management activities. They are the changes
believed to be created by the project and not only impact
individuals directly participating in the project’s activities
but impact those connected to them such as families,
friends and community partners. Long-term outcomes
may be achieved after a lengthy duration (7–10 years), and
they represent the ultimate goal for the project.

Methods
Systemic review design
A systematic review and meta-analysis which adopts
methods outlined in the Cochrane Handbook for System-
atic Reviews of Interventions guidelines [18] and conforms
to the reporting guidelines of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses for Pro-
tocols (PRISMA-P) statement recommendations [19] will
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Fig. 1 Programme logic model for a chronic kidney disease/diabetes self-management programme
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be conducted. The methodology of this review will be
guided by the PICOS format.

Population/participants
Adult patients (above 18 years) with diabetes and CKD
in any healthcare setting (acute care, primary health
care, family medical practice, general medical practice,
clinics, outpatient departments, rehabilitation or com-
munity settings) in all countries.

Interventions
Chronic disease management models focusing on the
healthcare provider or the patient will be considered.
As a typical chronic disease management model has
multiple interventions, relevant interventions will be
classified into five groups [12]:

� Use of evidence-based planned care
� Reorganisation of practice systems and provider roles
� Improved patient self-management support
� Increased access to expertise
� Availability of clinical information

Relevant intervention components include [20]:

� Provider education—includes education materials or
instructions given to the healthcare provider to aid
with the management of a given chronic disease.

� Provider feedback—information given to healthcare
providers regarding the care or results of care
experienced by their patient.
� Provider reminders—prompts given to providers to
perform specific patient care tasks.

� Patient education—materials and instructions given
to patients to enhance the management of their
chronic disease condition.

� Patient reminders—prompts given to patients to
remind them to perform specific tasks related to the
management of their disease condition.

� Patient financial incentives—payments (direct or
indirect) to patients for achieving certain disease
management goals.

Only studies whose chronic disease management models
have included one or more of the above components will
be eligible for inclusion.
Comparator
Usual or standard care must be clearly defined to be eli-
gible for inclusion in this systematic review. This may be
the chronic disease management programme that is
already in place before a new model of care is introduced.
Usual care will potentially present some challenges in this
study since this may differ depending on setting.
Outcomes

Primary Clinical indicators (blood pressure, eGFR and
HbA1C): non-invasive measures of blood pressure per-
formed by an automated machine or manually by a
health practitioner will be accepted.
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Secondary Adherence to medical treatment: adherence
to medication, diet, lifestyle changes or appointment keep-
ing. All validated adherence measurement tools will be
considered, including but not limited to direct observable
behaviour, subjective self-reports (patient-reported out-
come), objective monitoring of medication usage, object-
ive physiological/biomedical measures, health outcomes
or combined adherence measurements. Examples of some
of the validated tools are the Medication Event Monitoring
System (MEMS) [21], medication adherence report scale
(MARS-5) [22], Morisky medication taking adherence
scale (MMAS) [23] and the brief medication questionnaire
(BMQ) [24].
Self-management behaviour: self-management (SM)

can be defined as the “active management by individuals
of their treatment, symptoms and lifestyle, physical and
psychological consequences inherent with living with a
chronic condition” [25]. To achieve adequate SM skills,
individuals may require a series of SM interventions ad-
dressing their area of need. Effectiveness of SM models
will be determined by evaluation of at least two key
areas, such as, but not limited to whether people devel-
oped the skills to manage their own health and secondly,
whether this has resulted in better health. Measures of
impact of SM may include the patient activation meas-
ure (PAM) indicators such as patient knowledge, skill
and confidence for SM and prediction of a range of
behaviours including healthy behaviours, disease specific
management behaviours and consumeristic type of
behaviours [26]. The method of measurement of SM
behaviour must be reported to be eligible for inclusion
in this systematic review.
Health service utilisation: measures of the population’s

use of the health care services available to them, incorp-
orating economic indicators which are based on volume
such as number of hospitalisations and number of visits
per year. Ideally, chronic disease management models
would aim for fewer hospitalisations due to the financial
connotations associated with health service utilisation. It
is very important to note that health service utilisation
may be a long-term outcome and therefore may only be
properly ascertained by studies with a reasonably longer
follow-up period.
Health-related quality of life: only validated tools will be

considered including EuroQol 5D [27], quality of life scale
(QoLS) [28] and the kidney disease quality of life instru-
ment (KDQOL) [29].
Adverse outcomes: adverse events such as hospitalisa-

tion and deaths will be considered in this review.

Study design/setting
Randomised controlled trials: For the purpose of this
review, only randomised controlled studies and system-
atic reviews of randomised controlled studies, reporting
adequate information to allow for estimation of at least
one relevant outcome of the chronic disease manage-
ment model as outlined above, will be considered.
The following publication types will be excluded: articles

reporting non-randomised studies, narrative reviews, let-
ters, editorials, commentaries, unpublished manuscripts,
dissertations, government reports, books and book chap-
ters, conference proceedings, meeting abstracts, lectures
and addresses, and consensus development statements
and guidelines.
Language: Studies published in English language will

be included.
Search methods
The following electronic databases will be used to identify
relevant literature using a systematic search developed
according to the selection criteria (Additional file 1):

� Medline
� Medline in-process and other non-indexed citations
� EMBASE
� CINAHL
� All Evidence-Based Medicine (EBM) Reviews

incorporating The Cochrane Library, Cochrane
Database of Systematic Reviews (Cochrane reviews),
Database of Abstracts of Reviews of Effects (other
reviews), Cochrane Central Register of Controlled
Trials (clinical trials), Cochrane Database of
Methodology Reviews (methods reviews), The
Cochrane Methodology Register (methods studies),
Health Technology Assessment Database (technology
assessments), NHS Economic Evaluation Database
(economic evaluations) and ACP Journal Club.

We will also search the bibliographies of relevant stud-
ies identified by the search strategy for identification of
additional studies. The National Institute of Health Clin-
ical Trials Register (https://clinicaltrials.gov/) and the
Australian and New Zealand Clinical Trials Registry
(https://www.anzctr.org.au/) will also be searched.
Inclusion of studies
To determine the literature to be assessed further, two
reviewers (EZ and CL) will scan the titles, abstract sections
and keywords of every record retrieved by the search strat-
egy (Fig. 2). Full articles will be retrieved for further assess-
ment if the information given suggests that the study
meets the inclusion criteria. If there is any doubt regarding
these criteria from the information given in the title and
abstract, the full article will be retrieved for clarification.
During the full text review, if the two reviewers are in
doubt about the inclusion of any particular study, there
will be an option of involving the third reviewer (MM).
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Fig. 2 Prisma flow diagram showing how studies will be screened
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Level of agreement on study eligibility will be tested using
the kappa statistic and 95 % confidence interval.

Assessment of methodological quality
Methodological quality of the included studies will be
assessed by two reviewers (EZ and CL) using the Monash
Centre for Health Research and Implementation (MCHRI)
template for appraisal of methodological quality of a
randomised controlled trial (Additional file 2) [30]. This
template uses a descriptive component approach to assess
risk of bias as well as outline internal and external validity.
Any disagreement will be resolved by discussion with MM
to reach a consensus.

Quality of evidence
The grading technique recommended by Guyatt and
associates [28] will be used to assess the quality of the
body of evidence for each outcome of interest. The ef-
fect estimate will be assessed for direction and size of
the effect. In considering the quality of evidence for the
effect, the following five factors will be considered: in-
directness, risk of bias, imprecision, inconsistency and
publication bias.
Overall quality will be classified as high, moderate, low

and very low. Randomised controlled trials will start
with high quality rating with each consideration being
downgraded by 1 or 2 points as necessary. The final
quality score will be interpreted as shown in Table 1.
Data extraction
Data will be extracted from included studies using a spe-
cially developed data extraction form according to the
selection criteria. Information will be collected on gen-
eral details (title, authors, reference/source, country, year
of publication, setting), participants (age, sex, inclusion/
exclusion criteria, withdrawals/losses to follow-up, sub-
groups), results (point estimates and measures of vari-
ability, frequency counts for dichotomous variables,
number of participants, intention-to-treat analysis) and
validity results.
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Table 1 Grading the evidence (adapted from Guyatt et al. 2011[28])

Strength of
evidence

Interpretation

High quality Very confident that the true effect lies close to the estimate of the effect and therefore further research very unlikely to change
our confidence in the estimate of effect

Moderate quality Moderately confident in the effect estimate. The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different. Further research likely to have an important impact on our confidence and may change the estimate

Low quality Confident that the effect estimate is limited. The true effect may be substantially different from the estimate of the effect. Further
research very likely to have an important impact on our confidence and is likely to change the estimate

Low Very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect
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Data analysis and synthesis of evidence
Data will be presented in summary form and descrip-
tively, in tables or narratively for each clinical question.
Where appropriate, meta-analyses will be conducted.
Data will be summarised statistically if they are avail-

able, sufficiently similar and of sufficient quality. The
Review Manager 5.3.5 software will be used for statistical
analysis. Results will be expressed as relative risks (RR)
with 95 % confidence interval (CI) for dichotomous out-
comes and weighted mean differences (WMD) with
95 % CI for continuous outcomes. Results of clinically
and statistically homogenous trials will be pooled to pro-
vide estimates of the effectiveness of the interventions.
Clinical homogeneity will be satisfied when participants,
interventions, outcome measures and timing of outcome
measurement are considered to be similar. For trials that
are clinically heterogeneous or present insufficient infor-
mation for pooling, a descriptive analysis will be per-
formed. Statistical homogeneity will be assessed using the
I2 test where I2 values over 50 % indicate moderate to high
heterogeneity [31]. Pooled results will be analysed using a
random-effects model, assuming a degree of heterogeneity
among self-management trials being sought here. Statis-
tical significance will be set up at P ~ 0.05 for primary and
secondary outcome measures.

Subgroup analysis
Subgroup analysis will be conducted according to age,
gender and duration of intervention since these factors
may cause variations in outcomes. The duration and
type of self-management training will also be considered
carefully.
A sensitivity analysis will be done according to risk of

bias. For meta-analyses containing more than ten studies,
funnel plots will be employed in order to investigate small
study effects as well as publication bias [32]. Publication
bias will be determined where a symmetrical inverted fun-
nel plot indicates the absence of bias and an asymmetrical
funnel plot indicates the presence of bias.

Narrative A narrative synthesis will be performed using
a framework that consists of the following four elements
as highlighted by several authors [33–36]:
1. Developing a preliminary synthesis of findings of
included studies.

2. Assessing the robustness of the synthesis which will
involve performing a critical reflection with special
emphasis to the methodology of the synthesis
(focusing on the limitations and their possible
impact on the results), evidence used (quality,
reliability, validity and generalizability), assumptions
made, discrepancies and uncertainties identified and
how discrepancies were dealt with, areas where the
evidence is weak or non-existent, possible areas for
future research and, finally, a discussion of the
evidence presented that will consider the “thick” and
“thin” evidence and comment on similarities and/or
differences between evidences.

3. Exploring relationships within and between studies
will be done in three ways namely;
i. Moderator variables and subgroup

analysis—study characteristics that vary between
studies or sample (subgroup) characteristics
which might help explain differences in findings
will be identified.

ii. Idea webbing and concept mapping—idea
webbing conceptualises and explores connections
among the findings reported in the review studies
and often take the form of a spider diagram.

iii.Qualitative case descriptions—descriptions of
outliers or exemplars of why particular results
were found in the outcome studies.

4. Developing a theory of how the intervention works,
why and for whom.

Discussion
Our review utilises rigorous methodology as well as
pre-specified eligibility criteria to comprehensively search
for diabetes and CKD health care models and self-
management practices which have been compared with
usual care in randomised controlled trials. The search
strategy for this review was developed in consultation with
a methodological expert (MM). Furthermore, eligibility
and risk of bias and extraction of data will be independ-
ently assessed by a team of two reviewers while a third
reviewer will be available to adjudicate discrepancies.
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This review may have some limitations. The study re-
lies on published data so publication bias cannot be
ruled out. We may also miss some relevant studies as we
have limited the search to publication date and English
language due to funding and time constraints.
Our review will provide insight into the effectiveness of

current chronic disease health care models for improving
patient self-management, and this may address the key
translational issue of how to integrate and tailor these self-
management practices to patients with diabetes and CKD.
If the existing models are found to be less efficient, this re-
view may flag avenues for further research.

Additional files

Additional file 1: Search without RCT filter. Search terms used to
develop a comprehensive systematic search.

Additional file 2: Template for critical appraisal of RCT. Template for
critical appraisal of randomised controlled trials.
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Online resources 

Additional file 1: Search terms used to develop a comprehensive systematic search. 

Search without RCT filter 

1 exp Chronic Disease/ 

2 (chronic adj3 (illness* or disease* or condition*)).mp. 

3 chronic disease therapy.mp. 

4 or/1-3 

5 kidney diseases/ or anuria/ or diabetic nephropathies/ or hypertension, renal/ or hypertension, 

renovascular/ or renal insufficiency, chronic/ 

6 chronic kidney disease.mp. 

7 (chronic kidney or chronic renal).mp. 

8 (CKD or CRD).mp. 

9 diabetes mellitus/ or diabetes mellitus, type 1/ or wolfram syndrome/ or diabetes mellitus, 

type 2/ or diabetes mellitus, lipoatrophic/ or diabetic ketoacidosis/ or donohue syndrome/ 

10 (MODY or NIDDM or T2DM or T2D).mp. 

11 (non insulin* depend* or noninsulin* depend* or noninsulin?depend* or non 

insulin?depend*).mp. 

12 ((typ? 2 or typ? II or typ?2 or typ?II) adj3 diabet*).mp. 

13 (((late or adult* or matur* or slow or stabl*) adj3 onset) and diabet*).mp. 

14 (IDDM or T1DM or T1D).mp. 

15 (insulin* depend* or insulin?depend*).mp. 

16 ((typ? 1 or typ? I or typ?1 or typ?I) adj3 diabet*).mp. 

17 (insulin* defic* adj2 absolut*).mp. 

18 or/5-17 

19 exp Consumer Participation/ 

20 exp Self Care/ 

21 exp Self Concept/ 

22 ((self or self directed or self-directed or self monitor* or self-monitor* or symptom*) adj 

(care or help or manag* or efficacy or admin* or concept)).mp. 

23 patient financial incentives.mp. 

24 health education/ or consumer health information/ or health literacy/ or patient education as 

topic/ 

25 Health Communication/ 

26 interdisciplinary communication/ 

http://therapy.mp/
http://disease.mp/
http://incentives.mp/
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27 ((consumer or patient*) adj2 (educat* or information or particip* or behavio?r*)).mp. 

28 ((health educat* or health information) adj2 (program* or intervention* or meeting* or 

session* or strategy* or workshop* or visit* or method* or material* orcampaign*)).mp. 

29 access to expertise.mp. 

30 availability of clinical information.mp. 

31 Reminder Systems/ 

32 patient reminders.mp. 

33 Pamphlets/ 

34 (leaflet* or booklet* or poster* or pamphlet*).mp. 

35 ((written or printed or oral) adj information).mp. 

36 (provider adj2 (educat* or feedback or remind* or behavio?r)).mp. 

37 Health Care Reform/ 

38 health care reform.mp. 

39 exp Patient Care Management/ 

40 (care co-ordinat* or care coordinat*).mp. 

41 chronic disease management model.mp. 

42 exp "Continuity of Patient Care"/ 

43 continuity of patient care.mp. 

44 behavio?r change.mp. 

45 models, nursing/ or models, organizational/ 

46 or/19-45 

47 (model* or strateg* or intervention* or program*).mp. 

48 22 or 27 or 28 or 36 or 40 or 43 or 44 

49 47 and 48 

50 46 or 49 

51 4 and 18 and 50 

Note: Validated filters for identifying randomised controlled trials and systematic reviews 

will be used. Search will be used in Ovid for all databases except for Cinahl for which this 

string will be translated. The search will be limited to articles from 1994 as it is deemed that 

relevant studies could have been reported in the past 20 years.  

http://expertise.mp/
http://information.mp/
http://reminders.mp/
http://reform.mp/
http://model.mp/
http://care.mp/
http://change.mp/
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Additional file 2: Template for critical appraisal of a randomised controlled trial 

Document evidence from the article in quotation marks.  

Study ID 

Study citation 

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO 

MY SYSTEMATIC REVIEW QUESTION? 

Patient/population/ 

participants 

Describe whether they were gender specific, had a particular condition 

or the general population, age and any other relevant characteristics 

(e.g. BMI) 

N Where possible, list the number of participants that were: 

 Screened

 Enrolled

 Allocated/randomised

 Assessed

 Followed up

Setting List where the intervention was conducted and assessed i.e. hospital, 

clinic, community and/or university setting. 

Intervention/indicator Describe the intervention in as much detail as possible e.g. medication 

type, dose, duration, intervals. 

Comparison/control Describe the comparison in as much detail as possible e.g. medication 

type, dose, duration, intervals. 

Outcomes List what the study measured (e.g. weight, BMI, HbA1c) as primary 

outcomes and secondary outcomes.  If the outcomes are not relevant 

to your systematic review, list these as measured but not relevant to 

your systematic review.  

Inclusion Criteria Yes 

No 

Not reported 

Exclusion Criteria Yes 

No 

Not reported 

Does the study have a 

clearly focused question 

and/or PICO? 

Yes 

Partial 

No 

Not reported 

Consider if the question is ‘focused’ in terms of: 

– the population studied

– the intervention given or exposure

- the comparison(s)

– the outcomes considered
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Does the study have 

specified 

inclusion/exclusion 

criteria? 

Yes 

Partial 

No 

Consider if the inclusion or exclusion of patients was 

clearly defined a priori. 

If there were specified 

inclusion/ exclusion 

criteria, were these 

appropriate? 

Yes 

Partial 

No 

N/A 

Consider if: 

- The eligibility criteria used to specify the patients,

interventions/ exposures and outcomes of interest.

Were the outcomes 

measured appropriate? 

Yes 

Partial 

No 

Not reported 

Consider if the outcomes measured are appropriate 

and important outcome.  

Was there sufficient 

duration of follow-up? 

Yes 

Partial 

No 

Not reported 

May need to check with clinicians regarding what is 

sufficient duration for important events to occur. 

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN 

ORDER TO REDUCE BIAS? 

S
E

L
E

C
T

IO
N

 B
IA

S
 

Did the study have 

an adequate method 

of randomisation?  

Yes 

No 

Not reported 

Method of randomisation is considered adequate 

when patient’s allocation is entirely due to chance. 

Adequate methods include: 

- computer-generated random numbers

- table of random numbers

- coin tossing

Inadequate methods include: 

- systematic methods (DOB, case record number, day

of the week presenting)

- sequence may be related to confounding variable

- allows foreknowledge of assignment. (These studies

should therefore be classed as Controlled Clinical

Trials rather than RCTs.)

Was allocation to 

intervention group 

concealed? 

Yes 

No 

Not reported 

Concealment of allocation is considered adequate 

when the person responsible for allocation cannot 

influence which group a patient is randomised to.  

Adequate methods of concealment of randomisation 

include: 

- Centralised or pharmacy-controlled randomisation

- On-site computer-based system with a

randomisation sequence that is not readable until

allocation



94 

- Other approaches with robust methods to prevent

foreknowledge of the allocation sequence to

clinicians and patients

Inadequate approaches to concealment of 

randomisation 

- Open random numbers lists

- Serially numbered envelopes (even sealed opaque

envelopes can be subject to manipulation)

P
E

R
F

O
R

M
A

N
C

E
 B

IA
S

 

Were patients blind 

to intervention 

group?  

Yes 

No 

Not reported 

Consider: 

- how the study has attempted to maintain blinding

- if there is any indication that patients were aware of

intervention group

- the fact that blinding is not always possible

- if every effort was made to achieve blinding

Were investigators 

and care providers 

blind to intervention 

group?  

Yes 

Partial 

No 

Not reported 

Consider: 

- how the study has attempted to maintain blinding

- if there is any indication that investigators or care

providers were aware of intervention group

- the fact that blinding is not always possible

- if every effort was made to achieve blinding

Aside from the 

experimental 

intervention, were 

the groups treated 

the same? 

Yes 

Partial 

No 

Not reported 

To be sure it’s the intervention which is responsible 

for the effect.  

D
E

T
E

C
T

IO
N

 B
IA

S
 

Were outcome 

assessors blind to 

intervention group? 

Yes 

Partial 

No 

Not reported 

Consider: 

- If the outcome is objective (e.g. death) then blinding

is less critical.

- If the outcome is subjective (e.g. symptoms or

function) then blinding of the outcome assessor is

critical.

Were all outcomes 

measured in a 

standard, valid and 

reliable way? 

Yes 

Partial 

No 

Not reported 

Where outcome measures require any degree of 

subjectivity, some evidence should be provided that 

the measures used are reliable and have been 

validated prior to their use in the study. 
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Were outcomes 

assessed objectively 

and independently? 

Yes 

Partial 

No 

Not reported 

Independence of assessment is important where the 

result of one outcome may affect the interpretation of 

another. 

When outcomes are objectively assessed, their 

independence from each other is less important. 

A
T

T
R

IT
IO

N
 B

IA
S

 

What percentage of 

the individuals 

recruited into each 

arm of the study 

dropped out? 

X% treatment 

X% control/ 

comparison 

Consider: 

- If all patients who entered the trial were properly

accounted for and attributed at its conclusion.

- Why patients dropped out, as well as how many.

- the dropout rate may be expected to be higher in

studies conducted over a long period of time.

Were all the 

subjects analysed in 

the groups to which 

they were randomly 

allocated (ie 

intention to treat 

analysis)? 

Yes 

No 

Not reported 

Consider: 

- if analysis was as per protocol or intention to treat

- number of crossovers

- reason for crossover

R
E

P
O

R
T

 B
IA

S
 

Is the paper free of 

selective outcome 

reporting?  

Yes 

Partial 

No 

Not reported 

Consider: 

- if all the planned outcomes were measured

- if all the measured outcomes were reported

- if any additional or composite outcomes were

measured.

This is difficult to determine if there isn’t a protocol. 

C
O

N
F

O
U

N
D

IN
G

 

Were the groups 

similar at baseline 

with regards to key 

prognostic 

variables? 

Yes 

Partial 

No 

Not reported 

Key prognostic variable include age, sex, disease 

severity. If the randomisation process worked (that is, 

achieved comparable groups) the groups should be 

similar, however particularly in small studies, some 

variations are very likely.  

There should be some indication of whether 

differences between groups are clinically important. 

May need to check with clinician for this information. 

If confounding was 

present, was it 

controlled for? 

Yes 

Partial 

No 

Not reported 

Consider if any effort was made to control for 

confounding – whether the participants were exposed 

to other factors that may lead to an effect similar to 

that expected as a result of the intervention ie. for an 

exercise study, was one group more motivated than 

the other? Which may lead to higher intervention 

effect.  Look for comments about stratifying for ages 

etc. 
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O
T

H
E

R
 I

N
T

E
R

N
A

L
 V

A
L

ID
IT

Y
/B

IA
S

 
Were there any 

conflicts of interest 

in the writing or 

funding of this 

study?  

Yes 

No 

Not reported 

Consider: 

- if any of the authors are/were employed, sponsored

etc. by pharmaceutical companies, or have other

financial/other ties

- if any commercial companies were involved in

funding, writing, editing, data analysis or manuscript

approval

Was the study 

sufficiently powered 

to detect any 

differences between 

the groups?  

Yes 

Partial 

No 

Not reported 

Consider: 

- if an adequate sample size calculation was

undertaken

- if the required sample size recruited and retained

- for which outcomes the study was powered

- if confidence intervals include a clinically important

difference, the study was underpowered

NB this is less important if significant differences 

were found. 

For cross over 

studies - was the 

washout period 

adequate?  

Yes 

No 

Not reported 

NA 

Consider: 

- The likely duration of action of the treatment being

tested.

If statistical analysis 

was undertaken, 

was this 

appropriate? 

Yes 

Partial 

No 

Not reported 

N/A 

Consider: 

- whether the authors performed any statistical tests

or just presented figures

- if the statistical analysis was planned a priori

- if the data were analysed accordingly to the study

protocol.

- the type of data and the statistical tests used. (Please

refer to the CCE workbook as required)

- use of parametric versus non-parametric tests;

whether the data has been checked for normality

- if the tests used are obscure, why did the authors

used them, and have they included a reference.

- if point estimates and measures of variability were

presented for the primary outcome

- if subgroups were analysed appropriately

- if potential confounders were identified and taken

into account in the analysis
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- if there was any adjustment made for multiple

testing

- if missing data was handled appropriately

Comments Add any other relevant comments, including if this is likely to 

influence the results of the study 

What is the overall risk 

of bias? 

Low 

Moderate 

High 

Insufficient 

information 

Low - All of the criteria have been fulfilled or where 

criteria have not been fulfilled it is very unlikely the 

conclusions of the study would be affected. 

Moderate - Some of the criteria have been fulfilled 

and those criteria that have not been fulfilled may 

affect the conclusions of the study. 

High - Few or no criteria fulfilled, or the conclusions 

of the study are likely or very likely to be affected.  

Insufficient information – not enough information 

provided on methodological quality to be able to 

determine risk of bias.  

Cited in full as: Monash Centre for Health Research and Implementation (MCHRI) 

Evidence Synthesis Program template for critical appraisal of a randomised controlled trial 

(2013), MCHRI – Monash University and Monash Health, Melbourne, Australia (adapted 

from Critical Appraisal Templates (2010) Centre for Clinical Effectiveness, Southern Health, 

Melbourne, Australia). 
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Abstract

Background: Self-management support interventions may potentially delay kidney function decline and associated
complications in patients with comorbid diabetes and chronic kidney disease. However, the effectiveness of these
interventions remains unclear. We investigated the effectiveness of current self-management support interventions
and their specific components and elements in improving patient outcomes.

Methods: Electronic databases were systematically searched from January 1, 1994, to December 19, 2017. Eligible
studies were randomized controlled trials on self-management support interventions for adults with comorbid
diabetes and chronic kidney disease. Primary outcomes were systolic blood pressure, diastolic blood pressure,
estimated glomerular filtration rate, and glycated hemoglobin. Secondary outcomes included self-management
activity, health service utilization, health-related quality of life, medication adherence, and death.

Results: Of the 48 trials identified, eight studies (835 patients) were eligible. There was moderate-quality evidence that
self-management support interventions improved self-management activity (standard mean difference 0.56, 95% CI 0.15
to 0.97, p < 0.007) compared to usual care. There was low-quality evidence that self-management support interventions
reduced systolic blood pressure (mean difference − 4.26 mmHg, 95% CI − 7.81 to − 0.70, p = 0.02) and glycated
hemoglobin (mean difference − 0.5%, 95% CI − 0.8 to − 0.1, p = 0.01) compared to usual care.

Conclusions: Self-management support interventions may improve self-care activities, systolic blood pressure, and
glycated hemoglobin in patients with comorbid diabetes and chronic kidney disease. It was not possible to determine
which self-management components and elements were more effective, but interventions that utilized provider reminders,
patient education, and goal setting were associated with improved outcomes. More evidence from high-quality studies is
required to support future self-management programs.
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Background
The prevalence of diabetes is on the rise globally, driven
primarily by the increasing incidence of type 2 diabetes
in the setting of increasing overweight and obesity [1].
The International Diabetes Federation estimated that
415 million adults (aged 20–79 years) had diabetes in
2015 and 5 million deaths were attributable to diabetes
and the total global health expenditure due to diabetes
was 673 billion US dollars [2]. By 2040, the number of
adults with diabetes (aged 20–79 years) is expected to
rise to 642 million [2]. The dramatic increase in diabetes
is associated with a myriad of diabetes-related complica-
tions such as cardiovascular disease, renal failure, blind-
ness, and lower limb amputation [3].
Chronic kidney disease (CKD) is one of the commonest

diabetes-related complications. Worldwide, current esti-
mates suggests that over 500 million people have CKD,
with the majority (80%) of those people living in low- and
middle-income countries [4] and diabetes contributes to
30–40% of all cases of end-stage renal disease (ESRD) [5].
In developed countries, diabetes accounts for 50% of cases
of treated ESRD [6]. As the prevalence of diabetes in-
creases, the incidence of CKD is expected to increase.
Co-morbid diabetes and CKD is associated with an

increased risk of a range of adverse outcomes including
increased mortality [7], low health-related quality of life
[8], and increased health service utilization [9].
Self-management support interventions have generated
considerable interest in the management of CKD as a
means of helping to improve risk factors and slow
disease progression [10]. However, the effects of
self-management strategies for those with co-morbid
diabetes and CKD are largely unknown [11]. Many
current approaches to self-management for patients with
both diabetes and CKD are based on interventions for
single conditions rather than for patients with complex
multimorbidity [11]. Additionally, there is a huge diver-
sity of potential self-management support interventions
which have been trialed making it difficult for health
care providers to select the most pragmatic and effective
interventions. To date, there has been no systematic re-
view of the literature examining the effectiveness of
self-management support interventions in people with
both diabetes (type 1 or type 2) and CKD.
To address this, we undertook a systematic review,

which sought to answer the following questions:

1. How effective are self-management support inter-
ventions in improving patient-reported and clin-
ical outcomes in adults with comorbid diabetes
and CKD?

2. Which specific self-management components and
elements are associated with improved outcomes
for patients with comorbid diabetes and CKD?

Methods
The conduct of this review was guided by the Cochrane
Handbook for Systematic Reviews of Interventions [12]
and conforms to the reporting guidelines of the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement recommendations
[13]. The protocol of this systematic review was regis-
tered on PROSPERO 2015 (registration number
CRD42015017316) [14] and published [15].

Selection criteria
Table 1 presents the Population, Intervention, Comparison,
and Outcome (PICO) framework established a priori to
include and exclude studies for this systematic review.

Participants
This review considered studies of people with both
diabetes (type 1 or type 2) and CKD. CKD was defined
as a sustained decrease in estimated glomerular filtration
rate (eGFR) to levels less than 60 mL/min/1.73 m2 for a
period of 3 months or longer [16]. In studies where the
inclusion criteria were not clear, we sought clarification
from the corresponding authors and such studies were
excluded if we could not get verification.

Interventions
For the purpose of this review, self-management support
was defined as “the systematic provision of education
and supportive interventions by health care staff to in-
crease patients’ skills and confidence in managing their
health problems, including regular assessment of pro-
gress and problems, goal setting, and problem-solving
support” [17]. The core components of the interventions
were provider education, provider feedback, provider
reminders, patient education, patient reminders, and
patient financial incentives with elements that included
standardized training, multidisciplinary team, peer
contact, keeping logs, goal setting skills, problem solving
skills, and seeking support.

Outcomes
Primary outcomes included clinical indicators such as
blood pressure, eGFR, and HbA1c, and secondary out-
comes included self-management activity, health service
utilization, health-related quality of life (HRQOL),
adherence to medications, and death.

Study design
Randomized controlled studies (including cluster
randomized controlled trials) and systematic reviews of
randomized controlled studies were considered. We
included English-language peer-reviewed journal articles.
We excluded articles reporting non-randomized studies,
narrative reviews, letters, editorials, commentaries,
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unpublished manuscripts, dissertations, government re-
ports, books and book chapters, conference proceedings,
meeting abstracts, lectures and addresses, and consensus
development statements and guidelines.

Literature search
We conducted a comprehensive search of literature,
which has been described in detail elsewhere [15]. In brief,
we identified RCTs through Medline, Medline in-process
and other non-indexed citations, EMBASE, CINAHL, and
all evidence-based medicine (EBM) reviews. We also
searched the bibliographies of relevant studies identified
by the search strategy for identification of additional stud-
ies. The databases were searched from January 1, 1994, to
December 19, 2017. A detailed description of search limits
is provided elsewhere (Additional file 1: Table S1). To en-
sure reliability, two reviewers (EZ and CL) independently
scanned the titles, abstract sections, and keywords of every
article obtained by the search strategy. The two reviewers
retrieved full texts of potentially relevant studies and
screened them independently for inclusion. During the
full-text review, if the two reviewers were in doubt about
the inclusion of any particular study, the third reviewer
(MM) was involved. Investigators of all eligible studies
were also contacted by email to request unpublished data
relevant to the review.

Data extraction and critical appraisal
Two reviewers (EZ and CL) independently extracted
data relevant to the PICO framework using a specially
designed data abstraction form. Information was

collected on general details (title, authors, reference/
source, country, year of publication, setting), participants
(age, sex, inclusion/exclusion criteria, withdrawals/losses
to follow-up, subgroups), results (point estimates and
measures of variability, frequency counts for dichotom-
ous variables, number of participants, intention-to-treat
analysis), and validity results.
The methodological quality of each of the included

studies was independently appraised by two reviewers
(EZ and CL) using the Monash Centre for Health Re-
search and Implementation (MCHRI) template [18]
(Additional file 2: Table S2) and the quality of evidence
using the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) approach [19].
Any disagreement was resolved by discussion with the
third reviewer (MM) to reach a consensus. We con-
tacted authors of included trials when clarification sur-
rounding study conduct or missing data was required.

Data synthesis and meta-analysis
Analyses of data from included trials were performed
with Review Manager (RevMan version 5.3.5, The
Nordic Cochrane Centre, The Cochrane Collaboration,
Copenhagen, Denmark). For meta-analysis, all outcomes
were continuous and results are presented as mean dif-
ferences (MDs) or standard mean difference (SMD) if
different scales were used [12] with 95% confidence
interval (CI). A positive SMD value indicated the inter-
vention group was superior to the control group on a
positively oriented outcome measure. Data from eligible
studies were pooled using the random effects model to

Table 1 Selection criteria

Inclusion Exclusion

Participants Adult patients (above 18 years) with diabetesa and
CKD in any health care setting

Participants without the diagnosis of diabetes and CKD

Interventions Self-management models including at least one of
the following intervention components:
Provider education, provider feedback, provider
reminders, patient education, patient reminders,
and patient financial incentives

No intervention or any intervention other than those
prespecified in the inclusion criteria

Control Clearly defined usual or standard care. This may be
the chronic disease management programme that
is already in place before a new model of care is introduced

Any intervention except those listed in the
inclusion criteria

Outcomes Must include at least one of the following outcomes:
Primary:
1. Clinical indicators (blood pressure, eGFR, and HbA1c)
Secondary:
1. Medication adherence
2. Self-management activity
3. Health service utilization including hospitalization
4. Health-related quality of life
5. Adverse events such as deaths

Lack of at least one relevant prespecified outcome

Study design Randomized controlled trials and systematic reviews
of randomized controlled trials

Studies reporting non-randomized studies

aParticipants with either type 1 or type 2 diabetes were included
CKD chronic kidney disease which was defined as a sustained decrease in eGFR to levels less than 60 mL/min/1.73 m2 for a period of 3 months or longer, eGFR
estimated glomerular filtration rate, HbA1c glycated hemoglobin
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account for heterogeneity [20]. Statistical heterogeneity
was quantified using the inconsistency index-I2 statistic
with “low” heterogeneity set at ≤ 25%, “moderate” 50%,
and “high” ≥ 75%. To assess clinical heterogeneity, we
performed a sensitivity analysis excluding a study of
people with end-stage renal disease from the analysis. A
subgroup analysis of pooled data based on the different
self-management components was also carried out. Pub-
lication bias was not statistically assessed due to the
small number of RCTs included. Statistical significance
was set at p < 0.05 for primary and secondary outcome
measures. A descriptive analysis was performed to
summarize data narratively for outcomes that had unex-
plained heterogeneity and missing data such as means
and SDs and when there was a small number of studies
reporting an outcome (less than 2 studies).

Results
Literature search and study characteristics
The results of the systematic search are shown in Fig. 1.
Two thousand and eighty references were identified by

the search including 11 obtained from hand-searching of
reference lists of seven systematic reviews [21–27] ob-
tained from the search. After removal of duplicates and
screening of titles and abstracts, 48 full-text articles were
reviewed for further assessment. Following the full-text
review, 40 articles were excluded based on reasons out-
lined in Fig. 1 and Additional file 3: Table S3. Eight
studies [28–34] remained and were included in the sys-
tematic review. One of the studies (the SURE study) [30]
had a duplicate publication [9], which reported on cost
implication of the intervention. We treated the two pub-
lications as one study.
Characteristics of the eight included studies are pre-

sented in Table 2. Three studies were performed in the
UK [28, 31, 34] and one each in Canada [29], China [30],
USA [32], Netherlands [33], and Australia [35]. Four stud-
ies [28, 29, 31, 33] were conducted in a primary care set-
ting, two in hospital-based outpatient clinics [34, 35], one
in hospital [30], and one in hemodialysis or peritoneal dia-
lysis units [32]. Three studies [30, 33, 34] included patients
with type 2 diabetes only; two studies [29, 32] specified

Fig. 1 PRISMA flow diagram showing how studies were screened [13]
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having patients with both type 1 and type 2, and three
studies [28, 31, 35] did not specify the type of diabetes.
There was a substantial variation in the study sample sizes
(n = 28 to 205), interventions, and follow-up period (3 to
24 months). Most of the studies were excluded due to
inadequate data reported and no responses from authors
(N = 15) and lack of evidence demonstrating that they
included the correct population relevant to this review
(N = 13) (Additional file 3: Table S3).

Elements and components of self-management support
interventions
All the included studies had a theoretical underpinning
for their self-management elements. Key elements of
these interventions were derived from the Chronic Care
Model [36], the Stanford Model [37], the Expert Patient
Programme [38], and the Flinders Model [39] (Table 3).
These elements include standardized training, multidis-
ciplinary team, peer contact, keeping logs, goal setting
and problem solving skills, and seeking support. There
was a marked variation in the elements of interventions
in terms of both content and delivery (Tables 2 and 3).
Seven studies [28–34] described interventions under-
pinned by care coordination and a team based-approach
with a focus on patient self-management and working
collaboratively. The intervention components reported
were patient education [28, 30–32, 34, 35], provider re-
minders [29, 30], and provider education [28, 33] (Fig. 2).

Delivery characteristics
The delivery characteristics for the interventions are
shown in Table 2. The study duration ranged from 3 to
24 months, with two studies having a duration of less than
12 months. The potential influence of follow-up duration
on the estimates was explored by plotting the effect size
against follow-up time, and there was no relationship
between the two. Most of the studies had more than one
delivery element. Five studies utilized face-to-face delivery

[30–32, 34, 35], three had the self-management compo-
nent delivered by telephone [28, 30, 35], and four used
written information, websites, and protocols [28, 29, 31,
33] to guide the delivery of the interventions. All studies
apart from one [35] had members of the multidisciplinary
team facilitating the delivery of self-management support
interventions. The members included nurses, dietitians,
social workers, general practitioners, diabetologists, endo-
crine trainees, and nephrologists.

Risk of bias in included studies
Additional file 4: Figure S1 and Additional file 5: Figure S2
present an overview of the risk of bias for the included
studies assessed against six risk-of-bias criteria which in-
cluded selection (randomization and allocation), perform-
ance, detection, attrition, and reporting bias. Five studies
[28–31, 35] reported random sequence generation, and four
studies [28–30, 35] demonstrated adequate allocation con-
cealment. The majority of studies had high risk of perform-
ance bias [28, 29, 31, 32, 34] and detection bias [28, 29, 31,
32, 34]. Only one study had a low risk of performance bias
[33] and one study a low risk of detection bias [35]. Seven
studies [28, 30–35] had a low risk of attrition bias, and all
included studies had a low risk of reporting bias.

Effects of interventions
Table 4 provides the main comparison between groups,
which had self-management support interventions, and
controls. The study interventions were of varying inten-
sity levels. Meta-analyses were only performed for sys-
tolic blood pressure, diastolic blood pressure, eGFR,
HbA1c, diabetes self-management activity, and HRQOL.

Primary outcomes
Systolic blood pressure
Treatment effects for systolic blood pressure were re-
ported by six studies [28–31, 33, 35] with mean systolic
blood pressures ranging from 127 to 144 mmHg for the

Table 3 Key elements to effective planned self-management support interventions

Study Standardized
training

Multidisciplinary
team

Peer
contact

Keeping
logs

Goal setting
skills

Problem solving
skills

Seeking
support

Blakeman et al. [28] * * * * *

Barrett et al. [29] *

Chan et al. [30] * *

McManus et al. [31] * * * * * *

McMurray et al. [32] * * * *

Scherpbier-de Haan et al. [33] * * * *

Steed et al. [34] * * * *

Williams et al. [35] * * * *

The studies utilized elements derived from the following self-management models: (a) the Chronic Care Model, (b) the Stanford Model, (c) the Expert Patient
Programme, and (d) the Flinders Models
*means respective self-management element was used by the study
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intervention groups and 134 to 146 mmHg for the con-
trol groups. Two of the six studies [29, 33] utilizing struc-
tured care and shared care as interventions reported
significant improvements in blood pressure in the interven-
tion groups compared to the control groups. Barrett et al.
[29] reported a mean difference (MD) of − 7.20 mmHg
(95% CI − 13.69 to 0.71, p < 0.05) between the intervention
and control groups, while the study by Scherpbier-de Haan
et al. [33] showed a MD of − 8.90 mmHg (17.63 to − 0.17,
p < 0.05) (Fig. 3a). Data was pooled from five studies
[29–31, 33, 35], which were deemed sufficiently
homogenous to conduct a meta-analysis. The intervention
group had a significantly lower systolic blood pressure
than the control group [Fig. 3a; MD − 4.26 mmHg (95%
CI − 7.81 to − 0.70) p = 0.02].

Diastolic blood pressure
Four studies [30, 31, 33, 35] reported mean diastolic
blood pressures ranging from 68 to 74 mmHg for the
intervention groups and 71 to 80 mmHg for the control
groups. Significantly lower diastolic blood pressures
were reported in two studies by Chan et al. [30] and
Scherpbier-de Haan et al. [33]: MDs in diastolic blood pres-
sure of − 3 mmHg (95% CI − 6.68 to 0.68) and − 7.5 mmHg

(95% CI − 13.01 to − 1.99) respectively (Fig. 3b). Data from
four studies was available for a meta-analysis. There was no
significant difference in the diastolic blood pressure of the
intervention and control groups [Fig. 3b; MD − 2.70 (95%
CI − 6.19 to 0.78) p = 0.13].

Estimated glomerular filtration rate
Estimated glomerular filtration rate was evaluated by four
studies [29, 30, 33, 35]. Data from three [30, 33, 35] studies
were available for a meta-analysis. The mean differences for
eGFR among the three studies ranged from − 2.6 to
3.5 mL/min/1.73 m2. There was no significant difference in
the eGFR of the intervention and control groups [Fig. 3c;
MD − 0.59 (95% CI − 4.12 to 5.29) p = 0.81]. However, a
moderate degree of heterogeneity was detected (I2 = 60%).

Hemoglobin A1c
Six studies [29, 30, 32–35] reported mean HbA1c levels ran-
ging from 6.3 to 8.1% for the intervention groups and 7.1
to 8.5% for the control groups. Three studies [30, 32, 35]
which included structured care managed by a diabetes
team, diabetes education and care management program,
and multifactorial medication self-management reported
lower HbA1c levels in the intervention groups (MDs

Fig. 2 Meta-analyses showing effect of the different intervention components on a systolic blood pressure, b diastolic blood pressure, c
estimated glomerular filtration rate, d glycated hemoglobin (%), e self-management activity, and f health-related quality of life. Intervention
components with one trial are not based on meta-analysis (individual trial result is presented)
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Table 4 Summary of findings for the main comparison

Self-management compared with control for participants with diabetes and chronic kidney disease

Patient or population: patients with diabetes and chronic kidney disease
Settings: community, primary care, hospital outpatient
Intervention: self-management
Comparison: standard care

Outcomes Impact Relative effect
estimate (95% CI)

No. of studies
(participants)

Quality of
evidence (GRADE)a

Systolic blood pressure
Follow-up:
6 to 24 months
[28–31, 33, 35]

SBP MDs ranged from − 8.90 to 3.60 mmHg.
One study* [28] was excluded from the
meta-analysis due to insufficient data.

MD − 4.26
(− 7.81, − 0.71)

6 (577) Low1

Diastolic blood pressure
Follow-up:
12 to 24 months
[30, 31, 33, 35]

DBP MDs − 7.50 to 2.30 mmHg MD − 2.70
(− 6.19, 0.78)

4 (336) Low1

eGFR
Follow-up:
12 to 24 months
[29, 30, 33, 35]

Estimated GFR MDs ranged from -2.60 to
3.50 mL/min/1.73 m2. One study* [29] was
excluded from the meta-analysis due to
insufficient data.

MD 0.59
(− 4.12, 5.29)

4 (499) Very low1, 2, 3

HbA1c
Follow-up:
3–24 months
[29, 30, 32–35]

HbA1c MDs ranged from − 0.90 to 0.30%. MD − 0.46%
(− 0.83, − 0.09)

6 (595) Low1, 3

Adherence to medications
Follow-up: 12 months
[35]

One study [35] identified no difference in
medication adherence between the control
and intervention groups using the Morisky
scale.

Not estimable 1 (80) Moderate4

Self-management activity
Follow-up:
3–12 months
[28, 32, 34]

The self-management SMDs for the three
studies ranged from 0.31 to 0.99.

SMD 0.56
(0.15, 0.97)

3 (308) Moderate5

Health service utilization
Follow-up: 6–24 months
[28, 30, 32]

Two studies [28, 30] showed no differences
in hospitalization between the intervention
and control groups and one study [32]
reported that the study group had lower
hospitalization rates.

Not estimable 3 (389) Low1

Health-related quality
of life
Follow-up: 3–12 months
[28, 32–34]

Two studies [28, 33] showed no difference in
quality of life between the intervention and
control groups, and in the other two
studies [32, 34], the intervention group showed
a statistically significant improvement in the
quality of life assessment.

SMD − 0.03
(− 0.36, 0.31)

4 (373) Moderate1

Death
Follow-up:
12 to 24 months
[30–32]

The three studies showed no differences in
mortality between the intervention and
control groups.

Not estimable 3 (354) Very low1, 6

High quality: further research is very unlikely to change our confidence in the estimate of effect. Moderate quality: further research is likely to have an important impact on
our confidence in the estimate of effect and may change the estimate. Low quality: further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate. Very low quality: we are very uncertain about the estimate
SBP systolic blood pressure, MDs mean differences, CI confidence interval, DBP diastolic blood pressure, eGFR estimated glomerular filtration rate, HbA1c glycated
hemoglobin, SMD standard mean difference
aStudies were excluded from the meta-analysis due to non-availability of data. GRADE Working Group grades of evidence
1The majority of the studies were not blinded to patients or outcome assessors and they did not report allocation concealment. The quality of evidence was
downgraded by 2
2There was a considerable degree of inconsistency with several studies reporting effects in opposite directions. The quality of evidence was downgraded by 1
3One study reported on eGFR, but there was no data
4Relative estimate was not estimable. There were some discrepancies in responses as participants reported that they had no problem remembering to take their
medications but at the same time they forgot to take their medications and vice versa. This study had allocation concealment and was blinded to investigators
and outcome assessors. We did not downgrade based on limitations
5Heterogeneity was moderate (I2 = 63%). The 95% confidence intervals for some individual studies were narrower
6Death was reported by three studies (for the subgroup of patients with diabetes and chronic kidney disease), but the relative effect was not estimable
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ranging from − 0.90 to − 0.60%) than the control groups
(Fig. 3d). In one study [29], which utilized the
nurse-coordinated care intervention, there was a similar in-
crease in the proportion of patients meeting HbA1c targets
in both the intervention and control groups. Data from the
six studies were available for a meta-analysis. The
intervention group had significantly lower HbA1c

levels than the control group [Fig. 3d; MD of − 0.5%
(95% CI − 0.8 to − 0.1) p = 0.01]. However, a high degree
of heterogeneity was detected (I2 = 80%, p = 0.0001). A
sensitivity analysis excluding the study with patients who

had ESRD [32] confirmed that the intervention group had
significantly lower HbA1c levels than the control group
[MD of − 0.3% (95% CI − 0.68 to − 0.01) p = 0.04].

Secondary outcomes
Self-management activity
Three studies [28, 32, 34] assessed self-management activity
and reported significant improvements in most self-man-
agement activities evaluated. Two studies utilized the Sum-
mary of Diabetes Self-Care Activity [28, 34] questionnaire,
while one used the Diabetes Self-Care Knowledge

Fig. 3 Forest plots displaying the effectiveness of self-management support interventions in improving outcomes for patients with diabetes and chronic
kidney disease: a systolic blood pressure, b diastolic blood pressure, c estimated glomerular filtration rate, d hemoglobin A1c, e self-management activity,
and f health-related quality of life. The x-axis represents mean differences or standard mean differences. The 95% confidence intervals (CI) for individual
studies are represented by a horizontal line and by a diamond for pooled effect. SD standard deviation, IV inverse variance
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questionnaire and Diabetes Self-Care Behaviour Inventory
[32]. The SMD in self-care for the three studies ranged from
0.31 to 0.99. Data from all three studies were included in a
meta-analysis. There was a significant increase in self-care
activities in the intervention groups compared to the con-
trol groups [Fig. 3e; SMD of 0.56 (95% CI 0.15 to 0.97) p =
0.007]. However, a moderate degree of heterogeneity was
detected (I2 = 63%, p = 0.07). A sensitivity analysis excluding
the study with patients who had ESRD [32] showed signifi-
cant improvements in most self-management activities eval-
uated [SMD of 0.35 (95% CI 0.06 to 0.65) p = 0.02].

Health service utilization
Three studies [28, 30, 32] evaluated the effect of
self-management support interventions on health service
utilization. Chan et al. [30] reported similar rates of clin-
ical events, hospitalization, and emergency room visits.
Among the nine study sites, the structured care group
reported lower event rates than the usual care group in
five hospitals, higher event rates than the usual care
group in two hospitals, and similar event rates in two
hospitals. After a 2-year period, the structured care
group were more likely to achieve three or more treat-
ment goals [61% (n = 63) vs. 28% (n = 28)] and those
who attained three or more treatment goals (n = 91) had
a 60% lower risk of the primary end point (death and/or
renal end point creatinine > 500 μmol/L or dialysis)
compared with those who did not attain three or more
treatment goals (n = 114) [14 vs. 34; RR 0.43 (95% CI
0.21 to 0.86)]. Blakeman et al. [28] reported a mean (SD)
service use of 7.6 (7.7) and 6.1 (3.6) for the intervention
and control groups respectively (p = 0.27). McMurray et al.
[32] reported a significant progression in diabetic-related
peripheral vascular/neuropathic disease in the control
group from a baseline score of 2.7 to a 12-month foot risk
assessment score of 3.3, whereas the study group did not
show this progression (p < 0.02). The intervention group
also had a statistically significant lower hospitalization rate
for diabetes, peripheral vascular disease, infection, and
amputation-related admissions (p < 0.05).

Health-related quality of life
Four studies examined health-related quality of life
[28, 32–34]. Two studies [32, 34] which had missing
summary data were not included in the meta-analysis.
There was no significant difference in HRQOL scores
between the intervention and control groups [Fig. 3f;
SMD of − 0.03 (95% CI − 0.36 to 0.31) p = 0.88].
A low degree of heterogeneity was detected (I2 = 0%, p =
0.42). All the four studies used different instruments for
measuring HRQOL. Blakeman et al. [28] measured
HRQOL with the EuroQol five dimensions questionnaire
(EQ-5D) and reported no significant difference in mean
(SD) EQ5D scores in the intervention and control groups

respectively (p = 0.52). Steed et al. [34] showed differences
in diabetes specific quality of life as measured by the Audit
of Diabetes-Dependent Quality of Life (ADDQoL) ques-
tionnaire (p < 0.01). McMurray et al. [32] evaluated patient
quality of life using a questionnaire adapted from the stan-
dardized Diabetes Form 2.1 and found that the intervention
group had significant improvement in the quality-of-life as-
sessment category of diabetes symptoms (p < 0.001).
Scherpbier-de Haan et al. [33] reported no significant differ-
ence in mean (SD) WONCA scores in the intervention and
control groups respectively (p = 0.40).

Medication adherence
Medication adherence was assessed in one study [35],
which reported no difference in medication adherence
between groups using pill counts. The mean adherence
rate to the medications at the completion of the study
was 66% in the control group and 58.4% in the interven-
tion group (p = 0.16).

Death
Three studies [30–32] reported on death. Chan et al.
[30] reported eight deaths in the structured care group
(N = 104) and 11 in the usual care group (N = 101). In a
study by McManus et al. [31], one patient died in each
group and neither death was study-related. McMurray et
al. reported no difference in mortality between the con-
trol and intervention groups.

Discussion
In this systematic review of eight studies among 835 pa-
tients with comorbid diabetes and CKD, there was
moderate-quality evidence that self-management support
interventions significantly improved self-management ac-
tivity compared to usual care and low-quality evidence
that these interventions significantly improved HbA1c and
systolic blood pressure but not diastolic blood pressure,
eGFR, and HRQOL. The self-management components
that were effective across these outcomes included pro-
vider reminders, patient education, and goal setting pro-
vided in multidisciplinary settings. In addition, treatment
effects could not be quantitatively estimated for medica-
tion adherence, health service utilization, and death due
to marked heterogeneity and insufficient data.
Our findings suggest that provider reminders, patient edu-

cation, and goal setting may be associated with improved
systolic blood pressure, HbA1c, and self-management activ-
ity. This is consistent with results from other studies among
patients with hypertension [40] and type 2 diabetes mellitus
[41]. Goal setting, reported in three studies [28, 32, 34],
appeared to be an important self-management element to
enhance self-care. This supports evidence from a previous
study among patients with diabetes [42], which has sug-
gested that a goal setting intervention along with a diabetes
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self-management guide help patients set and achieve healthy
behavioral goals.
Although we found statistically significant increases in

self-management activity with the self-management sup-
port interventions studied, the clinical relevance of these
effects must be considered. A SMD of 0.5 has previously
been reported as likely to represent a meaningful change
or a minimal important difference in patient-reported out-
comes [43, 44]. Our pooled estimate of 0.56 SMD units
(range 0.15 to 0.97) thus suggests that an appreciable
number of patients with diabetes and CKD may benefit
from the self-management support interventions studied.
The Chronic Care Model (CCM) [45] provides a useful

framework which explains how the multidisciplinary set-
ting drives behaviour change especially for patients with
complex diseases who require multi-faceted approaches to
care. The benefits of the CCM include improved clinical
outcomes [46–48], patient empowerment, and education
[49]. Components of self-management support have been
shown to be particularly effective when delivered by a
multidisciplinary team for patients with CKD [50]. The
reasons for this are that multidisciplinary members bring
self-management expertise and they provide opportunities
for further self-management support. In support of this,
the KDIGO guidelines suggest that people with progres-
sive CKD should be managed in a multidisciplinary care
setting [51]. In this review, we cannot fully ascertain
whether multidisciplinary settings led to the effectiveness
of self-management support interventions since all in-
cluded studies consisted of multidisciplinary teams.
These findings need to be considered in light of the very

low to moderate quality of evidence examined. Reasons in-
clude potential biases in the methodological conduct of
studies (including challenges in blinding investigators, par-
ticipants, and outcome assessors in behavioral intervention
studies [52]) and the small numbers of studies per outcome
which limited interpretation of efficacy for the specific
self-management support interventions investigated. There
was marked heterogeneity especially for studies that re-
ported on eGFR, HbA1c, and self-management activity. The
reasons for this could be (1) the size of the included studies
(small studies have been shown to be more heterogeneous
than larger studies [53]) and (2) the variability related to the
quality of the studies, characteristics of enrolled partici-
pants, and administered interventions. Our results could
have also been biased by the exclusion of 28 studies due to
non-response from corresponding authors and failure to
specify subgroup analysis. Additionally, some studies com-
pared interventions with usual care, which included key
intervention components such as patient education, and
specialist consult that could not be withheld due to ethical
concerns [29, 30]. Consequently, these biases may have
weakened the effects of self-management support interven-
tions on outcomes.

The review has a number of strengths. Firstly, to our
knowledge, this is the first comprehensive review of
evidence on self-management support interventions for
patients with both diabetes and CKD. Secondly, this
review is underpinned by the use of reliable tools, a
peer-reviewed and published protocol, and rigorous
methods that included efforts to retrieve additional
methods, information, and data from study authors to
ensure that accurate data were included and synthesized.
The review had a number of limitations. We excluded

studies published in languages other than English. Another
limitation was the assumption that self-management sup-
port interventions were standardized when practically many
aspects of self-management, particularly those delivered
outside the health care setting, are not. Therefore, we relied
on subjective judgment to include or exclude studies when
self-management support interventions were not explicitly
stated. There was also considerable threat to internal
validity due to the low quality of evidence from included
studies stemming from difficulties in blinding of behavioral
interventions [52]. Lastly, the interpretation of results from
this review should take into consideration marked variation
in self-management support interventions and outcome
measures in the included studies.
Findings from this review have several implications to re-

search and practice. First, a gap of research focusing on
diabetes self-management support interventions and out-
comes for patients with comorbid diabetes and CKD has
been highlighted. Future research should therefore focus on
studies designed primarily for people with both diabetes
and CKD, and when a study among people with other
chronic diseases includes this sub-population, a consistent
approach to the conduct and reporting of secondary
analysis should be rigorously followed. Second, there should
be standardization of outcome measures such as HRQOL
to reduce between-study heterogeneity and more studies
should measure hard clinical end points and
patient-reported outcomes like medication adherence.
Additionally, we have shown that self-management support
interventions may improve outcomes for people with co-
morbid diabetes and CKD, but the effect of these interven-
tions beyond 24 months and the intensity of the
interventions required still need to be explored.
Well-designed longitudinal studies that compare the com-
ponents of multifaceted interventions are required to
understand which components are essential for producing
beneficial effects. Such studies may also gather data essen-
tial for the development of a complex RCT that can test
self-management as an intervention.

Conclusion
Self-management support interventions may improve
self-care activities, systolic blood pressure, and HbA1c in
patients with comorbid diabetes and CKD. This evidence is
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based on low to moderate quality studies with relatively few
study participants. It was not possible to determine which
self-management support components and elements were
more effective, but interventions that utilized provider
reminders, patient education, and goal setting provided in
multidisciplinary settings were associated with improved
outcomes. More evidence from high-quality studies is
required to support future self-management programs.
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5.4 Conclusion 

Self-management support interventions may improve self-management ability, systolic blood 

pressure and glycated haemoglobin in patients with co-morbid diabetes and CKD. However, it 

was not possible to determine which self-management components and elements were most 

effective, but interventions that utilised provider reminders, patient education and goal setting 

were associated with improved outcomes. Based on these findings, this thesis prioritised 

developing a co-designed educational resource for patients with comorbid diabetes and CKD 

to optimise their self-management ability. This body of work is presented in the following 

Chapter. 
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Online resources 

Additional file 1: Table S1. Ovid MEDLINE search strategy conducted on 19 December 

2017 

1 exp Chronic Disease/ 265 711 

2 (chronic adj3 (illness* or disease* or condition*)).mp. 478 794 

3 chronic disease therapy.mp.           91 

4 or/1-3 478 794 

5 

kidney diseases/ or anuria/ or diabetic nephropathies/ or 

hypertension, renal/ or hypertension, renovascular/ or renal 

insufficiency, chronic/ 

149 471 

6 chronic kidney disease.mp.    35 707 

7 (chronic kidney or chronic renal).mp.    69 323 

8 (CKD or CRD).mp.    22 382 

9 

diabetes mellitus/ or diabetes mellitus, type 1/ or wolfram 

syndrome/ or diabetes mellitus, type 2/ or diabetes mellitus, 

lipoatrophic/ or diabetic ketoacidosis/ or donohue syndrome/ 

 302 724 

10 (MODY or NIDDM or T2DM or T2D).mp.    25 653 

11 

(non insulin* depend* or noninsulin* depend* or 

noninsulin?depend* or non insulin?depend*).mp. 

   13 377 

12 ((typ? 2 or typ? II or typ?2 or typ?II) adj3 diabet*).mp.  155 407 

13 

(((late or adult* or matur* or slow or stabl*) adj3 onset) and 

diabet*).mp. 

     4 327 

14 (IDDM or T1DM or T1D).mp.    14 813 

15 (insulin* depend* or insulin?depend*).mp.    31 751 

16 ((typ? 1 or typ? I or typ?1 or typ?I) adj3 diabet*).mp.    87 507 

17 (insulin* defic* adj2 absolut*).mp.          103 

18 or/5-17  520 728 

19 exp Consumer Participation/    40 341 

20 exp Self Care/    53 884 

21 exp Self Concept/  105 711 

http://therapy.mp/
http://disease.mp/
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22 

((self or self directed or self-directed or self monitor* or self-

monitor* or symptom*) adj (care or help or manag* or efficacy or 

admin* or concept)).mp. 

 181 439 

23 patient financial incentives.mp.           12 

24 

health education/ or consumer health information/ or health literacy/ 

or patient education as topic/ 

149 039 

25 Health Communication/     1 536 

26 interdisciplinary communication/   16 493 

27 

((consumer or patient*) adj2 (educat* or information or particip* or 

behavio?r*)).mp. 

196 797 

28 

((health educat* or health information) adj2 (program* or 

intervention* or meeting* or session* or strategy* or workshop* or 

visit* or method* or material* orcampaign*)).mp. 

    5 505 

29 access to expertise.mp.          51 

30 availability of clinical information.mp.          24 

31 Reminder Systems/     3 309 

32 patient reminders.mp.          98 

33 Pamphlets/     3 860 

34 (leaflet* or booklet* or poster* or pamphlet*).mp. 301 903 

35 ((written or printed or oral) adj information).mp.      1 896 

36 (provider adj2 (educat* or feedback or remind* or behavio?r)).mp.      1 448 

37 Health Care Reform/    32 276 

38 health care reform.mp.    34 456 

39 exp Patient Care Management/ 731 770 

40 (care co-ordinat* or care coordinat*).mp.     2 869 

41 chronic disease management model.mp.           42 

42 exp "Continuity of Patient Care"/ 228 607 

43 continuity of patient care.mp.   18 387 

44 behavio?r change.mp.   10 139 

45 models, nursing/ or models, organizational/   30 837 

46 or/19-45 1 591 897 

47 (model* or strateg* or intervention* or program*).mp.  6 780 

48 22 or 27 or 28 or 36 or 40 or 43 or 44 389 743 

http://incentives.mp/
http://expertise.mp/
http://information.mp/
http://reminders.mp/
http://reform.mp/
http://model.mp/
http://care.mp/
http://change.mp/
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49 47 and 48 161 602 

50 46 or 49 1 591 897 

51 4 and 18 and 50      6 780 

52 Meta-Analysis as Topic/   17 942 

53 meta analy$.tw 112 322 

54 metaanaly$.tw      1 801 

55 Meta-Analysis/   97 340 

56 (systematic adj (review$1 or overview$1)).tw   98 850 

57 Exp Review Literature as Topic/   10 551 

58 or/52-57 205 167 

59 cochrane.ab.   52 749 

60 embase.ab.   55 499 

61 (psychlit or psyclit).ab         934 

62 (psychinfo or psycinfo).ab    16 230 

63 (cinahl or cinahl).ab.    17 468 

64 science citation index.ab.      2 678 

65 bids.ab.         441 

66 cancerlit.ab         657 

67 or/59-66    87 674 

68 reference list$.ab    14 276 

69 bibliography$.ab.    14 552 

70 hand-search$.ab.       5 304 

71 relevant journals.ab.          989 

72 manual search$.ab.       3 312 

73 or/68-72     34 473 

74 selection criteria.ab.     26 460 

75 data extraction.ab.     14 509 

76 74 or 75     38 888 

77 Review/ 2 429 942 

78 76 and 77     28 024 

79 Comment/   717 040 

80 Letter/ 1 003 380 

81 Editorial/    433 328 
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82 animal/ 6 687 808 

83 human/ 18 317 354 

84 82 not (82 and 83) 4 770 502 

85 or/79-81,84 6 303 117 

86 58 or 67 or 73 or 78 244 089 

87 86 not 85 230 274 

88 randomi?ed controlled trial.pt 513 947 

89 controlled clinical trial.pt. 101 674 

90 randomi?ed.ti,ab. 514 531 

91 placebo.ti,ab. 198 627 

92 clinical trials as topic.sh. 202 274 

93 randomly.ti,ab. 272 141 

94 trial.ti. 178 776 

95 or/88-94 1 191 787 

96 exp animals/not exp humans/ 4 805 331 

97 95 not 96 1 092 542 

98 87 or 97 1 245 737 

99 51 and 98 1 144 

100 Limit 99 to (english language and yr=”1994-Current”) 1 112 

Additional file 2: Table S2. Template for critical appraisal of a randomized controlled trial 

(as per protocol in Chapter 5.2). 
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Additional file 3: Table S3. Characteristics of excluded studies (ordered alphabetically). 

Study Reason for exclusion 

Abdel-Kader 2009 No response from authors to clarify study queries 

Adair 2013 No subgroup analysis to confirm right population 

Adepoju 2014 No subgroup analysis to confirm right population 

Chao 2014 No response from authors to clarify study queries 

Chen 2011 No response from authors to clarify study queries 

Crowley 2013 No subgroup analysis to confirm right population 

Dansky 2003 No subgroup analysis to confirm right population 

De Brito-Ashurst 2012 No subgroup analysis to confirm right population 

Desroches 2013 No subgroup analysis to confirm right population 

Devins 2003 No response from authors to clarify study queries 

Drawz 2012 No response from authors to clarify study queries 

Eakin 2009 No subgroup analysis to confirm right population 

Flesher 2011 No subgroup analysis to confirm right population 

Foy 2011 Not in relevant population 

Glasgow 2012 No response from authors to clarify study queries 

Harris 1998 No subgroup analysis to confirm right population 

Holbrook 2009 No subgroup analysis to confirm right population 

Hung 2014 Not an RCT (Commentary of RCT) 

Isbel 2006 No subgroup analysis to confirm right population 

Ishani 2016 No response from authors to clarify study queries 

Leonardis 2012 Study is incomplete 

Lusignan 2013 No subgroup analysis to confirm right population 

Manns 2005 No response from authors to clarify study queries 

McCall 2011 No response from authors to clarify study queries 

Ong 2016 No subgroup analysis to confirm right population 

Peeters 2012 No response from authors to clarify study queries 

Piette 2000 No response from authors to clarify study queries 

Rifkin 2013 No response from authors to clarify study queries 

Selea 2011 Not in relevant population 

Sintchenko 2007 Not in relevant population 

Strand 2012 Not in relevant population 

Tricco 2012 Not in relevant population 

Walker 2013 Not an RCT 

Weber 2012 No response from authors to clarify study queries 

Wentzlaff 2011 No response from authors to clarify study queries 

Wong 2010 No response from authors to clarify study queries 

Yamagata 2016 Study is incomplete 
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Additional file 4: Figure S1. Risk of bias: review authors' judgements about each risk of bias 

item presented as percentages across all included studies. 
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Additional file 5: Figure S2. Methodological quality summary: review authors' judgements 

about each methodological quality item for each included study. 



121 

CHAPTER 6 

EDUCATIONAL NEEDS FOR PATIENTS WITH DIABETES AND 

CHRONIC KIDNEY DISEASE 

6.1 Introduction 

In Chapter 5, patient education was identified as among the most important self-management 

support components. This has also been reported for people with diabetes alone [115, 116]. For 

patient education to be successful, it must address the specific education needs of patients. 

Although self-management education needs have been assessed for patients with single 

diseases, including CKD [117-120] and diabetes [121, 122], they have not been assessed for 

patients with co-morbid diabetes and CKD. This is an important gap given that patients with 

complex diseases may have competing self-management strategies and challenges [42], which 

put them at risk of negating the management of additional conditions especially later diagnoses. 

Chapter 6 utilises a qualitative study design to assess the education needs of patients with 

diabetes and CKD. A DVD with education material co-designed by patients was produced as 

discussed in this Chapter. The study described in this Chapter was published in BMC 

Nephrology Journal (Zimbudzi et al., 2019). The Chapter is presented as a pdf version of the 

manuscript. 
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Abstract

Background: Self-management education needs have not been assessed in patients with complex co-morbid
conditions such as diabetes and chronic kidney disease (CKD). The objectives of this study were to 1) determine the
self-management education needs for patients with co-morbid diabetes and CKD and 2) co-develop an educational
resource meeting the self-management education needs of patients with co-morbid diabetes and CKD.

Methods: Patients with co-morbid diabetes and CKD attending a co-designed, patient-centred outpatient diabetes
and kidney clinic at a tertiary metropolitan hospital were recruited for semi-structured interviews. Maximal variation
sampling was used, ensuring adequate representation of different gender, age, diabetes duration and stage of CKD.
Data were thematically analysed using grounded theory.

Results: Forty-two patients participated. Most were male (67%) and the mean age was 64.8 (11.1) years. The
majority of patients preferred an educational resource in the form of a Digital Versatile Disc (DVD) and they thought
that current education could be improved. In particular patients wanted further education on 1) management of
diabetes and kidney disease (including nutrition and lifestyle, and prevention of the progression of kidney disease)
and 2) complications of comorbid diabetes and kidney disease.

Conclusion: Patients with co-morbid diabetes and kidney disease have education gaps on the management of,
and complications of diabetes and kidney disease. Interventions aimed at improving patient education need to be
delivered through education resources co-developed by patients and health staff. A targeted education resource in the
form of a DVD, addressing these needs, may potentially close these gaps.

Keywords: Diabetes, Chronic kidney disease, self-management education, Patient engagement, Patient-centred care

Background
The terms ‘self-management education’, ‘self-management
support’ and ‘patient education’ are often used inter-
changeably especially when describing the management of
patients with diabetes. Diabetes self-management educa-
tion (DSME) is designed to help patients develop skills
and techniques to enhance diabetes self-care [1–3] leading
to improved clinical and self-reported outcomes such as

health related quality of life [4]. Diabetes self-management
support (DSMS) refers to the support that is required
for implementing and sustaining coping skills and
behaviours needed to self-manage [2, 3]. In contrast,
patient education primarily involves increasing a
patient’s knowledge about a disease in order to
change behaviour [5]. Self-management education
underpinned by self-management support and patient edu-
cation are paramount for acquisition of problem-solving
skills that empower patients to self-care [6, 7].
Assessment of self-management education needs

among patients with chronic diseases such as diabetes
[8] and chronic kidney disease (CKD) [9] has indicated a
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wide variation between the information made available
to patients and their specific knowledge needs. For
example, studies in patients with CKD [10, 11] have
highlighted gaps in awareness of the disease while
another study reported poor self-management education
levels among patients with diabetes [8].
Patient involvement in the development of self-man-

agement education resources may ensure content is rele-
vant, understandable and actionable. Indeed, previous
studies among patients with diabetes [12, 13] highlight
the importance of seeking patients’ perspectives on what
they value about an education intervention and the re-
quirement for a needs assessment before the develop-
ment of self-management education resources. One
study [14] suggested the importance of considering
patients’ different knowledge ‘starting points’ and the
origins of their knowledge deficits as these are likely to
inform how patients engage with, and comprehend
education.
Although patient self-management education needs

have been assessed for single diseases such as diabetes
[15] and CKD [16], they have not been assessed for com-
plex co-morbid conditions such as diabetes and CKD.
This is despite the fact that self-management may be
particularly important for the outcomes of this group of
patients [17]. People with complex co-morbid diseases
may have competing self-management strategies and
challenges [18], which put them at risk of negating the
management of other conditions especially later diagno-
ses. This can be explained by the concept of “dual task
theory” where individuals are likely to perform self-care
tasks for conditions in which they have an emotional
investment at the expense of others [19]. For example,
patients with diabetes and CKD may pay particular
attention to the management of diabetes at the expense
of kidney disease. In this regard, robust, pragmatic and
patient-centred self-management educational tools for
patients with co-morbid diabetes and CKD are required.
The overarching objectives of the present study were

to 1) qualitatively determine the self-management edu-
cation needs for patients with diabetes and CKD and 2)
co-develop an educational resource meeting the
self-management education needs of patients with
co-morbid diabetes and CKD.

Methods
Design and setting
We utilised a design-based research (DBR) framework
[20] to develop an educational resource in the form of a
Digital Versatile Disc (DVD) for patients with co-morbid
diabetes and CKD (Fig. 1). The DBR approach allowed
researchers, practitioners, patient advocate groups and
patients to be more directly engaged in the conduct of
the research as well as providing a platform for the

cyclic nature that enabled the continual collaboration
between all groups of people involved [20]. Patients in-
volved in the study were attending the Diabetes Kidney
Service (DKS), an outpatient diabetes and kidney clinic
of a tertiary referral hospital. Recruitment took place
over a three months period from June to August 2017.

Patients
Eligible patients were at least 18 years of age, had a
diagnosis of diabetes (either type 1 or type 2) and
CKD stages 3 to 5 (eGFR< 60 mL/min/1.73 m2) in-
cluding dialysis. The CKD-EPI formula [21] was used
to estimate eGFR. The diagnosis of diabetes followed
the World Health Organisation definition [22] and
was recorded from patients’ prior inpatient or out-
patient contacts. Patients were excluded from the
study if they could not speak fluently in English and
had cognitive impairment. Patients meeting the inclu-
sion criteria were invited to participate when they
presented for their routine diabetes and kidney clinic
appointment. We used maximal variation sampling to
ensure adequate representation by gender, age, dia-
betes duration and stage of CKD. The interviewer
(EZ) was a registered nurse and PhD student who did
not provide clinical care to the patients in the clinic
setting. The interviewer had received formal training
in qualitative research methods.

The diabetes kidney service
The Diabetes Kidney Service [23], launched in 2015 is a
co-designed model of care, tailored to the needs of
patients, their care givers, and health-professionals. It is
staffed by an interdisciplinary team including endocri-
nologists, nephrologists, nurse practitioners and a
dietitian. Patients are referred to the service from
general practice, following hospital admissions and
from existing diabetes and nephrology clinics.
Eligibility for referral include an eGFR< 60 ml/min/
1.73 m2 and diabetes. Patients referred to this inte-
grated clinic do not need to be seen in individual
endocrine and nephrology clinics unless they are dis-
charged back to these services at their request. Apart from
providing clinical care, the interdisciplinary clinic uses a
person-centred approach for self-management education
for patients and their families. Patient education is
delivered verbally or through standard pamphlets
and brochures. Interventions embedded within the
Diabetes Kidney Service are expected to improve pa-
tient outcomes such as slowing CKD progression,
better glycemic control and increased patient satis-
faction from attending one clinic instead of multiple
clinics.

Zimbudzi et al. BMC Nephrology          (2019) 20:113 Page 2 of 7

124



Semi-structured interviews
Semi-structured interviews (of 15 to 20 min duration)
were conducted amongst patients to determine the
information required by patients to facilitate
self-management of co-morbid diabetes and CKD.
One question was close-ended, and three questions were
open-ended (Additional file 1). The closed-ended question
assessed patients’ preferences of watching a DVD if it was
available as a mode of delivering self-management
education. Open-ended questions assessed overall the
self-management education needs for patients with
co-morbid diabetes and CKD and prompted them to
highlight questions they would like a diabetes/kidney
disease expert to address. Semi-structured interviews
were conducted until thematic saturation was
reached. Verbatim reports of the conversations were
written during the interviews and transcripts were
de-identified.
Transcripts underwent thematic analysis independ-

ently by two researchers (CL and EZ), informed by
grounded theory [24]. Themes in the data were
identified using an inductive approach. The resultant
themes were reviewed by a multidisciplinary team
(endocrinologists, nephrologists, diabetes and renal
nurse practitioners and a dietician) and key
stakeholders. The key stakeholders included a
Clinical Director and Project Officer for Kidney
Health Australia and consumer representative for
Diabetes Australia.

Script production
Using the identified educational needs two authors (EZ
and CL) drafted the script for the DVD which was then
reviewed by the other authors (including Endocrinolo-
gists and Nephrologists) and the consumer advocacy
groups (Diabetes Australia and Kidney Health Australia)
in an iterative process until all were happy with the
script. The DVD script was written at 6th grade level to
allow comprehension by patients at all levels of health
literacy (Additional file 2).

Ethical considerations
Monash University and Monash Health Human
Research Ethics Committees approved the study. Patient
data was de-identified and treated confidentially.

Results
Forty-two patients participated. Most were male (67%)
and the mean age was 64.8 (11.1) years. Patients were
born in 14 different countries with the majority having
been born in Australia (41%). Chronic kidney disease
stages 3a–5 including those on dialysis were represented
as follows: 3a (24%), 3b (36%), 4 (21%) and 5 (19%).
Demographic and clinical characteristics are presented
in Table 1.
The majority of participants preferred an educational

resource in the form of a DVD if it was made available
at clinic while a few wanted to watch general television
while waiting to be reviewed.

“Yes, I would benefit from watching something educa-
tional” (Patient 6).

“I prefer watching the TV. I can get education from
the internet” (Patient 15).

The interview data produced 20 codes, which resulted
in three main themes. The themes were varying patient
satisfaction with current resources, limited knowledge
on management of diabetes and kidney disease and
inadequate knowledge on complications of diabetes and
kidney disease (Table 2).

Varying patient satisfaction with current resources
Some patients were aware of the education materials
currently available but had no confidence in them
and thought the materials were too prescriptive.
Patients also reported that they could benefit from
new self-management education resources.

“Current education is prescriptive; must do this or else
… ” (Patient 17).

Fig. 1 Development research (Design-Based Research)-adapted from Reeves (2000)

Zimbudzi et al. BMC Nephrology          (2019) 20:113 Page 3 of 7

125



“Most pamphlets are sugar-coated. How can I know
the truth?” (Patient 16).

“Want to know more about new educational materials”
(Patient 10).

Other patients did not appear bothered by their
limited understanding of diabetes and kidney disease.
They acknowledged their inadequate knowledge on
diabetes and kidney disease and were happy with the
current self-management education.

“I don’t know; I listen to what they tell me. I don’t
have much trouble with my kidneys. Generally OK”
(Patient 22).

On the other hand, some patients, especially those
with a longer diabetes duration, expressed satisfaction
with current education resources provided by their
specialists and that they could access further education
from the internet. As such, they did not feel that they
could benefit from other forms of education.

“It is going to be repeating what I already know”
(Patient 13).

“I see doctors often and do not believe I require
further education” (Patient 22).

“I can get the education I want from the internet”
(Patient 15).

Limited knowledge on management of diabetes and
kidney disease
General knowledge
A number of patients demonstrated limited general
knowledge on the management of diabetes and kidney
disease. This was especially evident about the treatment

Table 1 Characteristics of interview patients

Characteristic N = 42

Age, mean (SD) 64.8 (11.1)

Male, % 28 (66.7)

Country of birth, N (%)

Australia 17 (40.5)

Cambodia 1 (2.4)

England 2 (4.8)

Germany 2 (4.8)

India 3 (7.1)

Italy 1 (2.4)

Mauritius 4 (9.5)

Malaysia 1 (2.4)

New Zealand 2 (4.8)

Samoa 3 (7.1)

Serbia 1 (2.4)

Sri Lanka 3 (7.1)

Turkey 1 (2.4)

Vietnam 1 (2.4)

Type of diabetes, N (%)

Type 1 2 (4.8)

Type 2 40 (95.2)

Diabetes duration (years), mean (SD) 18.0 (9.2)

Stage of kidney disease

3a 10 (23.8)

3b 15 (35.7)

4 9 (21.4)

5 (not on dialysis) 1 (2.4)

5 (on hemodialysis) 7 (16.7)

N = number of patients, SD = standard deviation

Table 2 Categories and themes derived from the interview data

Categories Themes

Wanting to know more about new educational materials 1. Varying patient satisfaction with current resources

Current educational materials inadequate

General knowledge about diabetes and kidney disease management 2. Limited knowledge on management of diabetes and kidney disease
i. General knowledge
ii. Nutrition and lifestyle
iii. Prevention of the progression of kidney disease

Medications involved

Role of exercising, fitness and healthy lifestyle

Diabetes and kidney disease diet

Complications of diabetes and kidney disease 3. Inadequate knowledge on complications of diabetes and kidney disease

Connection between diabetes and kidney disease

How to slow down kidney damage

How diabetes causes kidney disease
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of diabetes and kidney disease where several patients
thought that these conditions could be ‘cured’.

“I would like to know whether there is a cure for my
diabetes and kidneys” (Patient 27).

Other patients needed more education on how to take
their current medications as well as interpreting their
blood glucose readings.

“How do I titrate my insulin?” (Patient 39).

“I want to know how to interpret my blood sugar
readings” (Patient 40).

Nutrition and lifestyle
Nutrition and lifestyle were mentioned by most patients,
including those with longer diabetes duration. They
understood that adhering to specific diets was important
to successfully self-manage diabetes and kidney disease.
They also emphasised the importance of being educated
about the necessary diets and expressed particular
knowledge gaps regarding these diets.

“I want to know more about diet, fluids and how much
sugar to eat” (Patient 20).

“I need education about the diet required to manage
kidney disease” (Patient 39).

“I need to know about carb counting” (Patient 37).

“…. how can I live with kidney disease; can I do
something about my diet and medications to reduce kid-
ney damage” (Patient 3).

Patients were aware of the importance of healthy
lifestyle but wanted to know more about the role of
exercise in improving quality of life and health. This
knowledge gap was evident even in patients with longer
diabetes duration and those with end stage kidney dis-
ease and in both men and women.

“I want to know more about fitness and health in
general” (Patient 6).

Prevention of progression of kidney disease
Several patients demonstrated that they were keen to
take some action to slow the progression of kidney dis-
ease, but they lacked knowledge on the self-management
interventions they were supposed to follow. Other
patients also highlighted some interventions they could
use to slow kidney disease progression, but they lacked

confidence; they needed a health professional to validate
their opinion.

“What can I do to prevent further deterioration of my
kidneys?” (Patient 1).

“What is the condition of my kidneys and does my
weight impact on my kidney function?” (Patient 5).

Inadequate knowledge on complications of diabetes and
kidney disease
A number of patients reported the need for more
education regarding prevention of complications associ-
ated with co-morbid diabetes and kidney disease. Others
seemed to have some knowledge regarding the compli-
cations of diabetes and kidney disease, discussing some
of these complications and mentioning that kidney
disease was the most common complication of diabetes.

“Which body organs are affected by diabetes?”
(Patient 4).

“I want to know about diabetes complications such as
foot and eye problems” (Patient 16).

“I need education on complications of diabetes and
renal disease” (Patient 20).

“How do I reduce kidney damage from the sugar?”
(Patient 25).

While a majority of patients knew that diabetes causes
kidney disease, there was a knowledge gap in terms of
the actual pathophysiology. Patients felt that this under-
standing was important in empowering them to improve
diabetes control and reduce kidney damage.

“How does diabetes cause kidney disease”? (Patient 40).

“How is diabetes going to affect my kidneys?” (Patient 21).

“How are kidneys affected by diabetes and how to
control it so there is no further damage”? (Patient 25).

Discussion
In this study, we qualitatively assessed the self-manage-
ment education needs of patients with co-morbid diabetes
and CKD through interviews and co-developed an educa-
tional DVD for use by patients with these complex
chronic disease conditions. The majority of patients pre-
ferred an educational resource in the form of a DVD if it
was made available and they thought that current educa-
tion could be improved. In particular patients wanted fur-
ther education on 1) management of diabetes and kidney
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disease (including nutrition and lifestyle, and prevention
of the progression of kidney disease) and 2) complications
of comorbid diabetes and kidney disease.
Our results highlight that the educational needs of

patients with co-morbid diabetes and CKD are not
currently being met. Patients had general knowledge
deficits about their disease, which may be limiting
their engagement in the management of their disease.
Possible reasons include that currently available
self-management education resources may exist in
forms that are too hard to understand [25–27] and/or
that patients [28, 29] lack of co-ownership of the edu-
cation resources. There may also be poor acquisition and
retention of self-management education especially in the
sub-theme of nutrition and lifestyle as previously reported
in patients with diabetes [30–32]. We expected that pa-
tients with a longer duration of diabetes would have lessor
education needs regarding diet compared to those with
recent diagnoses of diabetes. However, we did not notice
any difference between these two groups of patients
suggesting that repetitive educational interventions are
needed along the disease continuum to maintain any
gains from the initial intervention [32, 33]. Addition-
ally, patients that develop CKD as a complication of
diabetes may already have reduced self-management
capabilities for managing another condition that
develops from suboptimal management of another,
leaving them overwhelmed.
The results confirm that there may be fragmentation

of patient education resulting in patients opting to con-
centrate on self-management for one condition and not
the other. For example, there were a number of patients
who were not aware that diabetes was the cause of their
kidney disease and that treating their diabetes could
impact the progression of the disease. Patients with
complex conditions have been known to have competing
self-management strategies and challenges [18, 34],
which put them at risk of managing later diagnoses
poorly. Patients with multiple chronic conditions often
have to prioritise conditions or reconcile their
physicians’ advice. In this regard, the provision of
self-management education, which covers both diabetes
and CKD ensures that patients understand how
inter-related these diseases are. This knowledge can po-
tentially improve their self-management capabilities.
However, the main obstacle is that patients have very

limited knowledge on treatment and self-management
interventions required to reduce kidney disease progres-
sion. While there are several self-management interven-
tions that may reduce kidney disease progression such
provision of health information, patient education and
telephone-based support [35, 36], the challenge is to in-
corporate the most pragmatic and effective interventions
into patient education resources.

In this study some patients indicated that they pre-
ferred accessing education from the internet rather than
from formal education resources. This attitude may raise
concerns among health professionals as the advent of
unapproved education resources on the internet may
contribute to misunderstanding or incorrect knowledge
about disease management particularly complex
comorbid diseases such as diabetes and CKD. Indeed,
unapproved resources may lead to dangerous practices
that contribute to or accelerate disease progression or
other adverse outcomes.
The strength of this study lies in the inclusion of

patients, key stakeholders and different health specialists
in designing the patient education resource. To our
knowledge, the education needs of those with co-morbid
diabetes and CKD have not previously been reported.
Perspectives from patients of different ethnic groups
were also captured thereby increasing the generalisability
of the results. Additionally, researcher bias was ad-
dressed by giving patients an opportunity to verify their
responses during the interview process. A limitation of
this study is that interviews were conducted in the clinic
where patients were receiving care, and hence this set-
ting may have predisposed participants to give positive
responses. To address this, all patients were informed
prior to their interviews that participation in the study
would not affect their medical care and that responses
would be kept confidential.

Conclusions
Patients with co-morbid diabetes and kidney disease,
wanted better-quality self-management resources.
Additionally, they wanted to be educated on the
management and complications of diabetes and kidney
disease. These education needs can be addressed
through multidisciplinary team involvement and
co-designed education resources such as a DVD.

Additional files
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6.3 Conclusion 

Patients with co-morbid diabetes and kidney disease have unmet self-management education 

needs. Knowledge gaps were seen in 1) management of diabetes and renal disease (including 

nutrition and lifestyle, and prevention of the progression of renal disease) and 2) complications 

of comorbid diabetes and renal disease. Partnering with patients to produce a targeted education 

resource may assist in addressing the knowledge gaps and ultimately improving self-

management ability.  
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Additional file 1: Semi-structured interview questions 

1. Would you benefit from watching a video on information about diabetes and

kidney disease self-management?  Yes No 

2. What topics would you like to be covered in the video with regards to your

a. diabetes

b. kidney disease?

3. If you were to ask a diabetes expert one question, what would this question be?

4. If you were to ask a kidney disease expert one question, what would this

question be?
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Additional file 2: Patient education script 

Slide 
Audio 

1 Welcome to the Diabetes Kidney Clinic.   My name is ...  I am one of the nurse practitioners in 

the clinic and I can help you look after both of your diabetes and kidney disease. 

1 My name is … and I am one the diabetes specialists at the clinic. 

1 My name is … and I am one of the kidney specialists at the clinic. 

1 My name is … and I am the dietician at the clinic. 

2 Here at the Diabetes Kidney Clinic, we work with you and your local doctor to take care of your 

diabetes and kidney disease. 

You will see either a diabetes specialist or a kidney specialist who will review both your diabetes 

and kidney disease. 

Sometimes you may see both specialists depending on your situation. 

Other people you may see during your time in the clinic are the Diabetes Nurse educator, Nurse 

practitioners (either diabetes or renal) and a Dietician. 

3 In this clinic, a team of staff provides your care. 

Staff may come and go while you are being seen, but we will work together to help you.  

4 Education about Diabetes and Kidney Disease 

5 Before we start, it is important to remember that the information shared during this video 

presentation is of a general nature ONLY. 

The aim of this information is to increase your knowledge about diabetes and kidney disease. 

It is not intended to replace the advice given to you by your doctor for your particular situation. 

It may raise questions that you may wish to ask your diabetes or kidney doctor during your visit 

to the clinic. 

6 Diabetes 
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7 You may already know about diabetes, but generally people with diabetes have high amounts of 

sugar/glucose in their blood.  This is because the body is unable to convert the sugar/glucose 

from food into energy. 

The hormone that controls sugar is insulin.  

The insulin system does not work properly when you have diabetes - either insulin is no longer 

produced, or not enough insulin is produced by the body. 

8 But what is insulin? 

Insulin is a hormone produced by the pancreas. 

The pancreas is an organ located in the middle of the abdomen, below the stomach. 

When carbohydrate or sugar in food is digested from the stomach, it can be absorbed into the 

blood stream as glucose.  

Insulin then allows the glucose to be absorbed by the body’s cells either for storage or for use as 

energy. 

9 You may already know about the two types of diabetes, which are Type 1, and Type 2. I will 

explain a little bit more about them. 

10, 

11 

In Type 1 diabetes, the glucose levels become elevated because the part of the pancreas that 

makes insulin no longer works. 

Due to this, no insulin is produced to allow absorption of glucose from the blood into the body’s 

cells. 

Type 1 diabetes occurs when the body’s defence system attacks the insulin producing cells in the 

pancreas.  When the body defence system attacks itself, it is called an autoimmune condition. 

Type 1 diabetes occurs in children or young adults but can be diagnosed at any age.  

It is also common among people with a family history of type 1 diabetes and those with other 

autoimmune conditions such as thyroid or coeliac disease. 

12, 

13 

On the other hand, in Type 2 diabetes, glucose levels become elevated because the body is 

unable to effectively use the insulin.  This is called insulin resistance.  In addition, not enough 

insulin is produced by the pancreas. 
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Type 2 diabetes usually occurs in middle-aged to older adults although it has been diagnosed in 

younger people too. 

It is more common in people who have a family history of type 2 diabetes, 

are overweight, are older, are of particular ethnic groups for example Indigenous Australian, 

Asian, Pacific Islander, have an inactive lifestyle, have an unhealthy diet with a lot of fast food 

and sugar, or have a history of diabetes during pregnancy also called gestational diabetes. 

14 Complications of Diabetes 

15 What sort of complications can diabetes cause? 

16 Diabetes can cause some long-term complications such as damaging blood vessels. 

Organs affected due to damaged blood vessels include the heart, brain, kidneys, eyes and nerves. 

17 Regarding complications to the heart and kidneys, if you have one complication, you are at 

greater risk of having others. 

The risk factors for heart and kidney complications for diabetes are often the same and they feed 

off each other and make each other worse. 

But the good news is that the treatments to prevent complications are often quite similar. They 

include managing your diet, lifestyle (such as doing regular exercise), blood pressure, limiting 

salt, and maintaining the glucose at accepted levels. 

18 Diabetes can also cause blockage of a blood vessel supplying the brain, which can cause a 

stroke. 

The symptoms vary depending on the part of the brain affected.  

Typically, if someone with diabetes suddenly develops arm or leg weakness; numbness on one 

side; difficulty speaking; or droopiness on one side of their face, then a stroke should be 

suspected.  

A stroke is a medical emergency and one would need to be brought to hospital as soon as 

possible. 

19 Diabetes can cause nerve damage in the feet, causing tingling, burning, or a feeling similar to 

ants crawling on the feet. 
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Diabetic related nerve damage in the feet may also cause foot problems such as foot ulcers, foot 

deformities or even bone infections of the foot.  

Foot ulcers or bone infections of the foot are serious and can result in the person losing part of or 

the whole foot. 

To prevent these complications, you should check your feet daily to make sure your feet (and the 

skin of your feet) have not been damaged. 

20 Symptoms of eye disease may only occur in the late stages of diabetic eyes disease. 

It is therefore important to have your eyes checked soon after diagnosis to allow treatment and to 

prevent these complications from developing and progressing. 

 Your doctor will advise you on how often you will need your eyes to be checked thereafter.  

21 Kidney Diseases 

22 You may be aware of how kidneys work. In short, the kidneys are two bean-shaped organs, each 

about the size of a fist. 

They are located just below the rib cage, one on each side of the spine. 

Every day, the two kidneys filter about 180 litres of blood to produce 1 to 3 litres of urine. 

Urine flows down through narrow tubes called ureters to the bladder where it is stored until you 

pass urine. 

23 Functions of the kidneys include, filtering your blood, to remove toxins and balance water, 

regulating your blood pressure, producing a hormone called erythropoietin to help the body 

produce red blood cells and activating vitamin D. 

24 People with diabetes are at greater risk of developing kidney disease especially if they have high 

blood sugar, high blood pressure, lifestyle habits such as smoking and drinking a lot of alcohol, 

heart disease and a family history of kidney failure. 

25 Kidney disease is often silent until very late in kidney failure.  Symptoms of kidney disease may 

include swelling of hands, legs or more generalized puffiness, poor appetite, nausea and 

vomiting, weakness, drowsiness, itchiness and rash, and muscle twitchiness. 
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26, 

27 

You can keep your kidneys healthy by monitoring blood pressure, taking blood pressure tablets 

if prescribed and working with your healthcare team to manage your diabetes as best as you can. 

You should also try to keep a healthy body weight, exercise regularly, and eat a balanced diet 

avoiding salt, sugar and saturated fat. 

If you smoke, stop smoking- you can call QUIT on 13 78 48 and ask for a free Quit Pack. 

Try to lose weight if you are overweight and exercise regularly. 

28 How is kidney disease treated? 

If you have diabetes and kidney damage, several things can be done to slow kidney damage. 

Apart from maintaining a healthy lifestyle, keep your blood sugar within range. Ask your 

diabetic specialist what your optimal HbA1C is and keep your blood pressure below 140/90. 

If you have diabetes, you can also manage your blood pressure and slow kidney damage by 

taking medications called angiotensin-converting enzyme inhibitors (ACE) and angiotensin 

receptor blockers (ARBs). 

29 Your kidneys may eventually fail requiring renal replacement therapy. The 4 treatment options, 

which are available, are haemodialysis, peritoneal dialysis, transplantation and conservative 

management. 

You may be invited to attend an education session to learn more about these options. 

30 Diet 

31, 

32 

The best diet for patients with diabetes is one that provides adequate nutrition and aims to 

prevent long term complications while assisting in keeping your blood sugar levels within the 

target range. 

33 Different types of foods will affect your blood sugar levels. 

The amount of food eaten will also affect your blood sugar levels. 

There is no specific diet for all people with diabetes. 

The diet you may be recommended may be very different to the person sitting next to you! 

34 A few things need to be considered to determine the most appropriate diet for you if you have 

diabetes. These include the type of diabetes you have Type 1 or Type 2, your age, body weight, 
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and medications including glucose lowering medications (including insulin), your activity and 

whether you are well or unwell or have other illness or disease. 

Your food budget and cooking habits are also important considerations. 

35 If you have kidney disease, your stage of kidney disease may mean that your recommended 

dietary intake may be very different to that of the person sitting next to you. 

There is no specific diet for all people with kidney disease. 

36 For people with kidney disease, a few things have to be considered about their diet. These 

include your weight (including any weight loss or weight gain), your stage of kidney disease, if 

you are planning to have dialysis and what type, your blood test results and your appetite. 

37 If you have any questions about diet, a dietician is available in the clinic to review your intake, 

make some recommendations, assist you with getting the right nutrition for your body and assist 

you with food choices to help you with your diabetes and kidney disease. 

38 Thank you and remember to ask your doctor if you have any questions. 
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CHAPTER 7 

IMPACT OF A NEW INTERGRATED PERSON-CENTRED MODEL OF 

CARE ON HEALTH-RELATED QUALITY OF LIFE 

7.1 Introduction 

Chapters 2 to 6 have highlighted the need for well-designed and disease-specific longitudinal 

studies that examine the impact of self-management interventions on health-related quality of 

life (HRQOL) of patients with comorbid diabetes and CKD. In Chapter 7, the impact of a self-

management intervention on HRQOL of patients with comorbid diabetes and CKD is examined 

in a 12 month follow-up study. The intervention was delivered as part of an integrated, patient-

centred diabetes and kidney disease model of care (the Diabetes Kidney Service) [102], which 

was co-designed by health providers, consumer advocate groups, carers and patients. The paper 

associated with this Chapter was submitted to the Diabetic Medicine. The Chapter is presented 

as the pdf version of the submitted manuscript. 
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7.2 Submitted manuscript: Health-related quality of life among patients with comorbid 

diabetes and kidney disease attending a co-designed integrated model of care: a 

longitudinal study  
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Introduction 

Diabetes has become a major challenge to health care delivery in the 21st century [1] and data 

from economic modelling suggest a substantial increase in global health expenditure 

attributable to diabetes care [2]. The global prevalence of diabetes is expected to rise to 592 

million cases by 2035 up from 415 million cases of diabetes reported in 2015 [3]. This increase 

in the number of people with diabetes has led to an upsurge in the number of patients with 

chronic kidney disease (CKD) and those commencing renal replacement therapy (RRT), in 

combination with an overall trend of earlier commencement of dialysis [4]. The accelerating 

growth in patients with co-morbid diabetes and CKD requiring RRT and the associated health 

and resource implications highlight the need for new directions in managing this high-risk 

population.  

The management of patients with co-morbid diabetes and CKD is complex and requires 

considerable coordination and facilitation of care during the disease continuum. Integrated 

person-centred diabetes and kidney disease clinics have emerged as a promising approach to 

the management of patients with co-morbid diabetes and CKD [5]. These clinics reduce the 

unnecessary burden of multiple appointments for patients who already have multiple co-

morbidities. Patients attending these clinics also have input from a multidisciplinary team 

including endocrinologists, nephrologists, nurse educators and dietitians [6, 7]. Additionally, 

some combined diabetes and kidney disease specialty clinics have reported improvements in 

metabolic and blood pressure control [5, 7], a reduction in progression of renal disease [8] and 

outpatient cost savings [9]. However, previous studies have not reported the effects on patient 

reported outcomes such as health-related quality of life (HRQOL).  

Among patients with CKD, HRQOL gradually declines as the disease progresses [10] with the 

worst scores reported by those with advanced renal disease [11]. When CKD co-exists with 
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diabetes, a marked deterioration in HRQOL is expected [12]. The objective of this study was 

to evaluate the impact of an integrated diabetes and kidney disease model of care [13], on 

HRQOL of patients with co-morbid diabetes and CKD.  

Materials and methods 

Study design and population 

This was a longitudinal study with a follow up period of 12 months for adult patients (over 18 

years) with diabetes and CKD who were referred to the DKS [13] at Monash Health between 

January 2015 and August 2017. The diagnosis of diabetes was noted in medical records and/or 

confirmed by laboratory results as per the World Health Organisation (WHO) criteria [14, 15]. 

Patients were considered to have CKD if they had a sustained eGFR < 60 mL/min/1.73 m2 

calculated using the CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration) 

equation [16] (i.e. two or more eGFR readings) over a three month period. The reporting in this 

study followed the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) guidelines [17]. Ethics approval was obtained from Monash University and 

Monash Health Human Ethics Review Committees.  

The diabetes and kidney disease model of care 

The diabetes and kidney disease model of care used by the DKS has been described in detail 

before [13]. In brief, this model of care was co-designed by general practitioners (GPs), 

endocrinologists, nephrologists, nurse practitioners, patients with diabetes and CKD and 

patient advocacy groups such as Diabetes Australia and Kidney Health Australia in 2015. The 

design was informed by findings from a large multi-site formative evaluation of the barriers 

and enablers of current health services for diabetes and CKD, and the needs of patients, carers, 

and their health professionals [18].  

141



The diabetes and kidney disease model of care provides patient-centred, coordinated multi-

disciplinary assessment and management of patients with co-morbid diabetes and CKD in 

partnership with primary care. This service is designed to improve patient self-management 

and improve communication and coordination of care between endocrinologists, nephrologists 

and GPs, who remain the coordinator of patient care. As a new initiative, the service also 

provides a Liaison Service/General Practitioner phone advice hotline to discuss referrals and 

patient queries during office hours (9 am to 5 pm) and education on managing diabetes and 

CKD. The team includes a consultant endocrinologist and nephrologist, specialist registrars in 

endocrinology and nephrology, diabetes and renal nurse practitioners, dietician, administration 

and a research officer (for continual service evaluation and improvement). Consistency is 

maintained by using standard patient assessment templates and minimising staff attrition. 

Fidelity assessment is performed monthly to ensure that all aspects of the clinic run as per 

design. Criteria for referral to the integrated clinic include type 1 or type 2 diabetes with an 

estimated glomerular filtration rate (eGFR) <60 ml/min/1.73m2.  

Measures 

Demographic and clinical variables 

Age, gender, ethnicity, alcohol and smoking history, stage of kidney disease, duration of kidney 

disease and duration of diabetes were obtained from the first questionnaire (Appendix 1) which 

was prospectively completed by site study staff or the clinician, using standardised procedures 

from the doctor’s notes and laboratory results from the clinic.  

Socioeconomic status was estimated using the Australian Bureau of Statistics data. Postcodes 

were coded according to the Index of Relative Social Disadvantage (IRSD), a composite 

measure based on selected census variables, which include income, educational attainment and 

employment status. The IRSD scores for each postcode were then grouped into quintiles. The 
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first quintile had individuals from the most disadvantaged areas and the 5th quintile comprised 

individuals from the least disadvantaged areas [19]. 

Health related quality of life 

Health related quality of life was assessed using the English version of the Kidney Disease 

Quality of Life (KDQOLTM-36) questionnaire. The KDQOL-36™ comprises two composite 

scores for physical and mental health with a population mean of 50 (SD=10) and three kidney 

disease specific scales. The three kidney disease specific scales are the burden of kidney 

disease, symptom/problems list and the effects of kidney disease subscales [20] (Appendix 4). 

Item scores were summed for each scale and transformed on a scale of 0 to 100 with a higher 

score indicating better HRQOL. The scores of the two summary measures and the total SF-36 

are based on the average of the respective scale components.   

Statistical analysis 

First, participants with missing values in the KDQOL measure (that did not allow for 

calculation of the subscales) were excluded following the recommendations of the instrument’s 

developers [21]. Second, means and standard deviations for all HRQOL subscales were 

calculated for baseline and follow-up scores. Change scores were calculated as the difference 

between follow-up and baseline scores. Deteriorations in HRQOL were denoted by a negative 

value in change scores while a positive value denoted improvements. Third, we compared 

baseline and follow-up scores of the HRQOL subscales by paired samples t-tests.  Lastly, we 

performed multiple regression analyses using the change scores as dependent variables to 

determine factors associated with the change scores. Potential predictor variables for change in 

HRQOL scores were age, gender, stage of kidney stage, duration of diabetes and SES which 

we have described previously [22]. To determine whether changes in scores were clinically 

meaningful, we used the guidelines set by the developers of the SF-36, which suggest that a 5 
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to 10 point change along any of the instrument's subscales is clinically meaningful [23]. In our 

analysis, we defined clinically meaningful results as a 5-point difference in scores from 

baseline to 12 months. Confidence intervals (CIs) were reported at the 95% level and results 

were considered significant at conventional p<0.05 level. All analyses were performed with 

Stata version 15.0 (Statacorp, College Station, TX).   

RESULTS 

Participants 

Of a total of 393 patients screened, 290 entered the study. During follow up, 11 died (before 

the 12 month visit) and 179 (64%) completed the 12 month questionnaires (Figure 1). The 

baseline demographic and clinical characteristics of the study population are shown in Table 

1. Thirty-six percent of the participants were women. At baseline, the mean (SD) age for all

participants was 65.9±11.3 years and 64.3±11.8 and 68.6±9.8 years for men and women 

respectively. Participants came from various racial and ethnic groups with only 24% having 

been born in Australia. Forty percent of the participants lived in the most disadvantaged areas 

(quintile 1) (Figure 2). All had diabetes with most having type 2 diabetes (97%) and moderate 

to advanced CKD (83% stages 3 to 4 CKD). For all patients, mean subscale scores at baseline 

were 72.5±20.5, 74.4 ±23.4, 59.2±30.8, 35.5±10.6 and 48.3±10.5 for the symptom problem 

list, effect of kidney disease, burden of kidney disease, physical composite summary and 

mental composite summary scales respectively (Table 2). Patients who did not complete the 12 

month follow up were comparable to patients who did with respect to age, gender, duration of 

diabetes, type of diabetes and stage of CKD (Table S1).  

Changes of health related quality of life scores from baseline to follow-up 

Across all subscales, HRQOL did not significantly change over time (p value for all mean 

differences >0.05 and all change scores less than 5 points) (Table 2). However, on sub-group 

analysis, symptom problem list and physical composite summary scores increased for women 
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(MD=9.0, 95% CI: 1.25 to 16.67, p=0.02 and MD=4.5, 95% CI: 0.57 to 8.42, p=0.03 

respectively) and physical composite scores decreased for men (MD = -3.35, 95% CI: -6.26 to 

-0.44; p=0.03) (Table 3 and Figure 3).

Factors associated with change scores 

The changes in the symptom problem list and physical composite summary scores were 11 

points and 8 points greater in women than in men (Table 4). The changes in the effect of kidney 

disease, burden of kidney disease and mental composite score for patients with stage 5 kidney 

disease were 21, 38 and 9 points greater than for patients with mild kidney disease respectively 

(Table 4).  

 In men, the changes in the symptom problem list and effect of kidney disease scores in those 

with stage 5 kidney disease were 48 and 44 points greater than in those with mild kidney disease 

(Supplementary Table S2). In women, the symptom problem list change score for those aged 

67 years or older was on average 12 points less than for those aged less than 67 years. In 

addition, women with stage 5 kidney disease had greater change in scores (39 points) than 

women with mild kidney disease (Supplementary Table S3). 

DISCUSSION 

In this longitudinal study of patients with comorbid diabetes and CKD, we have shown that 

health related quality of life was preserved over 12 months among those attending a co-

designed integrated diabetes and kidney disease model of care. Scores across all the subscales 

of the KDQOL instrument were similar at entry into the new service and at 12 month follow 

up. When women and men were considered separately, the symptom problem list and physical 

composite scores significantly improved among women whilst the physical composite score 

slightly deteriorated among men. Among all patients, those with stage 5 kidney disease 
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experienced a greater improvement in scores for the effect of kidney disease, burden of kidney 

disease and mental composite summary scores than those with mild kidney disease. 

Several studies of patients with CKD have reported that HRQOL significantly deteriorates over 

time [24, 25] with the major predictors of the decline being a reduction in eGFR, age and other 

co-morbidities [26]. Notably, in studies of patients with comorbid diabetes and CKD, HRQOL 

deteriorated at a faster rate than in patients with CKD alone [24]. Our longitudinal study has 

found that a co-designed integrated diabetes and kidney disease model of care may prevent 

deterioration of HRQOL among patients with comorbid diabetes and CKD especially among 

those with stage 5 CKD. Reasons for this may be that the integrated service provides patient 

centred care, higher quality of care, appropriate patient referrals and greater convenience for 

the patient which when put together, maintain HRQOL. However, the impact of the integrated 

service on HRQOL may have been influenced by response-shift, a phenomenon which occurs 

when patients change their values and the conceptualization of quality of life over time [27]. 

Cross sectional studies among patients with comorbid diabetes and CKD [22, 28] have 

previously reported that women have lower HRQOL scores compared to men especially in the 

physical composite score. In our study, we had expected the physical composite scores for both 

men and women to decline over time as reported previously [29]. However, the physical 

composite scores for women remained stable while those for men declined minimally. This 

suggests that women may have been more amenable to the interventions embedded within the 

integrated service than men. To optimise the benefits of the integrated service to men, peer 

support-based interventions may need to be provided [30]. 

Our data demonstrates that an integrated clinic especially improved HRQOL in patients with 

advanced kidney disease who are known to have very low quality of life [25]. Patients with 

stage 5 kidney disease experienced a greater change in scores for the effect of kidney disease, 
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burden of kidney disease and mental composite summary scores than those with mild kidney 

disease. A reason for this is that those with advanced kidney disease may have better accepted 

their diagnosis [31] and been ready to embrace interventions embedded within the integrated 

clinic to improve their HRQOL. Another reason is that patients with advanced kidney disease 

may get more attention from clinicians compared to patients with mild kidney disease leading 

to improved quality of life in particular subscales as seen in this study. This especially applies 

to those on or commencing dialysis where frequent interactions with nursing and medical staff 

is the norm. Additionally, an improvement in quality of life may be perceived differently by 

patients with advanced kidney disease and those with mild kidney disease. A slight 

improvement in quality of life for patients with stage 5 kidney disease may have a greater 

influence on how they feel than in patients with mild kidney disease. We did not expect patients 

with advanced kidney disease to have clinically significant change scores in the physical 

composite scale compared to those with mild kidney disease due to the physical limitations 

associated with comorbid diabetes and CKD.  

Findings in this longitudinal study have important implications for practice and future research. 

First, the determinants of HRQOL in patients with comorbid diabetes and CKD are clearer and 

most importantly, HRQOL may be improved or preserved by interventions co-designed by 

patients and health professionals. Second, HRQOL should be routinely measured in patients 

with comorbid diabetes and CKD to enable the provision of tailored interventions. Currently, 

HRQOL measurement in patients with comorbid diabetes and CKD remains largely a research 

endeavour, although monitoring HRQOL in routine clinical care has been shown to be feasible 

[32].  

Our findings should be interpreted in light of the strengths and limitations of our study design. 

The strengths include the use of a study design that allowed us to evaluate the impact of co-
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designed integrated diabetes and kidney disease model of care on HRQOL of patients with 

comorbid diabetes and CKD over time. Additionally, our participants were drawn from a 

diverse population allowing for generalisability of study findings. Lastly, there were no 

differences between patients who completed the study and those who were lost to follow up.  

The limitations include that two measurement points may provide less stable results compared 

to multiple data collection points. However, we chose not to survey patients more frequently 

to avoid bias associated with repeated testing. Furthermore, patients were followed up for a 

period of 12 months which may not be enough to realise the full impact of the integrated 

diabetes and kidney disease model of care on HRQOL.  Finally, the interpretation of results 

from this study was limited by the lack of a control group. A randomised controlled study 

design although preferable was not feasible due to the complexity of interventions embedded 

within the integrated diabetes and kidney disease model of care.  

In conclusion, this longitudinal study is the first to report on the impact of a co-designed, 

integrated diabetes and kidney disease model of care on HRQOL among patients with 

comorbid diabetes and CKD. We have shown that quality of life was maintained, and even 

improved across some subscales, among patients with comorbid diabetes and CKD.  Integrated 

diabetes and kidney disease care may be particularly important for improving patient 

experience and clinical outcomes.  
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7.3 Conclusion 

When CKD co-exists with diabetes, a marked deterioration in HRQOL is inevitable.  This study 

has demonstrated that a patient-centred model of care prevents deterioration of HRQOL among 

patients with comorbid diabetes and CKD over 12 months. However, it is important to note 

that the impact of the integrated diabetes and kidney disease model of care on HRQOL may 

have been underestimated due to response-shift, a phenomenon which occurs when patients 

change their values and the conceptualization of quality of life over time.  
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Table 1: Characteristics of patients who competed the study   

Characteristic N (%) / mean ±SD 

Age (years) 65.9±11.3 

Age groups 

      <67 years 81 (45.3) 

      ≥ 67 years 98 (54.7) 

Age by gender (years) 

        Female 68.6±9.8 

        Male 64.3±11.8 

Gender, (female) 65 (36) 

Country of birth 

        Australia 42 (23.6) 

        Sri Lanka 20 (11.2) 

        Mauritius 11 (6.2) 

        Samoa 9 (5.1) 

        India 9 (5.1) 

        England 8 (4.5) 

        Fiji 8 (4.5) 

        Italy 6 (3.4) 

       Vietnam 6 (3.4) 

       New Zealand 5 (2.8) 

       Others 55 (30.7) 

Socioeconomic status 

        Upper 9 (5.0) 

        Upper middle 32 (17.9) 

        Lower middle 54 (30.2) 

        Upper lower 11 (6.2) 

        Lower 73 (40.8) 

Smoking, current 6 (3.4) 

Alcohol, current 53 (33.5) 

Diabetes  

       Type 1 6 (3.4) 

       Type 2 173 (96.6) 

       Duration (years) 16.4±8.6 

       Glycated Haemoglobin, % 8.1±1.6 

Chronic kidney disease 

       Stage 3a 36 (20.1) 

       Stage 3b 75 (41.9) 

       Stage 4 38 (21.2) 

       Stage 5 30 (16.8) 

      Dialysis, current 21 (11.9) 
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Table 2: Change in health related quality of life scores for all patients (N=179) 

Scale (range, 0-100) Baseline Follow up Change scores 

(95% CI) 

p-valuea

Symptom problem list 72.5±20.5 74.3±20.1 1.7 (-2.6 to 6.0) 0.43 

Effect of kidney disease 74.4 ±23.4 73.2±23.8 -1.2 (-6.5 to 4.2) 0.67 

Burden of kidney disease 59.2±30.8 57.1±32.3 -2.1 (-9.3 to 5.0) 0.56 

Physical composite summary 35.5±10.6 35.1±11.1 -0.4 (-2.8 to 2.0) 0.73 

Mental composite summary 48.3±10.5 46.8±11.2 -1.5 (-3.9 to 1.0) 0.24 

ap-value of Student’s t-test 
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Table 3: Change in health-related quality of life scores from baseline to follow up by gender 

Female (N=65) Male (N=114) 

Scale (range, 0-100) Baseline Follow up Change scores 

(95% CI) 

p-value Baseline Follow up Change scores 

(95% CI) 

p-value

Symptom problem list 66.9±23.5 75.8±19.0 9.0 (1.3 to 16.7) 0.02* 75.8±17.9 73.4±20.7 -2.4 (-7.5 to 2.6) 0.35 

Effect of kidney disease 72.0±24.6 74.8±22.2 2.8 (-6.0 to 11.7) 0.52 75.7±22.6 72.3±24.7 -3.4 (-10.2 to 3.4) 0.32 

Burden of kidney disease 56.0±30.6 56.9±32.1 0.9 (-11.0 to 12.7) 0.89 61.0± 30.9 57.2±32.6 -3.8 (-12.8 to 5.3) 0.41 

Physical composite summary 32.3±10.6 36.8±11.1 4.5 (0.57 to 8.4) 0.03* 37.5± 10.1 34.1±11.1 -3.3 (-6.3 to -0.4) 0.02* 

Mental composite summary 45.9±9.4 46.3±9.9 0.4 (-2.9 to 3.8) 0.80 49.7±10.9 47.1±11.9 -2.6 (-6.0 to 0.8) 0.12 

p-value of Student’s t-test

*p<0.05
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Table 4: Multiple linear regression analysis of change scores for all patients 

Variable SPL after 12 months EKD after 12 months BKD after 12 months PCS after 12 months MCS after 12 months

B CI B CI B CI B CI B CI 

Gender, male (ref) 11.43* 1.79 to 21.08 7.61 -4.66 to 19.88 11.49 -4.33 to 27.33 8.12* 2.96 to 13.25 4.87 -0.65 to 10.39

Age group (ref<67 years)   

>67 years -6.84 -16.23 to 2.55 -8.07 -20.25 to 4.11 -11.09 -26.81 to 4.64 1.98 -3.16 to 7.12 -3.23 -8.76 to 2.28

CKD stage, 3a (ref) 

Stage 3b 0.99 -11.42 to 21.08 2.50 -13.86 to 18.85 -5.72 -26.28 to 14.85 -1.64 -8.66 to 5.38 0.98 -6.55 to 8.51

Stage 4 5.87 -8.03 to 19.78 15.91 -1.81 to 33.64 5.06 -17.63 to 27.75 1.36 -6.47 to 9.19 1.58 -6.82 to 9.98

 Stage 5 14.77 -0.08 to 29.62 21.41* 2.49 to 40.33 37.67* 12.94 to 62.39 5.36 -2.86 to 13.58 9.34* 0.52 to 18.16 

Diabetes duration (years) 0.01 -0.51 to 0.53 0.32 -0.36 to 1.00 0.32 -0.54 to 1.17 -0.25 -0.53 to 0.03 -0.02 -0.32 to 0.28

SES, ǐ quintile 5 (ref) 

Quintile 4 -10.83 -36.32 to 14.65 -3.10 -37.20 to 31.00 -17.08 -58.11 to 23.95 3.27 -10.10 to 16.63 8.74 -5.59 to 23.08

Quintile 3 -15.19 -39.58 to 9.21 5.06 -27.67 to 37.80 -7.17 -46.07 to 31.72 4.21 -8.44 to 16.86 6.51 -7.06 to 20.09

Quintile 2 -14.75 -43.52 to 14.03 -5.54 -43.27 to 32.18 -12.70 -59.32 to 33.92 6.35 -8.81 to 21.52 -1.07 -17.33 to 15.20

   Quintile 1 -3.39 -27.47 to 20.70 0.23 -32.24 to 32.18 -17.15 -55.52 to 21.22  7.26 -5.25 to 19.78 8.74 -4.69 to 22.16

*p<0.05
ǐ- Quintile 1 (had individuals from the most disadvantaged areas)

B-beta-coefficient

CI-95% confidence interval

 -Change score

SPL (symptom problem list), EKD (effect of kidney disease), BKD (burden of kidney disease), PCS (physical composite summary) and MCS (mental composite summary)

SES-Socioeconomic status

CKD-Chronic kidney disease; Ref-reference group
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Figure 1: Flow chart of patient recruitment into the study 
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Figure 2: Socioeconomic status in quintiles with quintile one being the most disadvantaged 
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Figure 3: Change scores for the symptom problem list (SPL), effect of kidney disease (EKD), burden 

of kidney disease (BKD), physical composite (PCS) and mental composite (MCS) scores by gender.  
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Table S1: Characteristics of patients who completed the study and those consented but did not 

complete 

Characteristic Completed study Dropped out P-value

Age 65.9±11.3 66.7±12.4 0.56 

Gender 

Male, n (%) 114 (64) 84 (64) 1.00 

        Female, n (%) 65 (36) 47 (36) 

Diabetes duration, years 16.4±8.6 15.2±9.2 0.24 

Diabetes type 

Type 1, n (%) 6 (3.4) 2 (1.5) 0.63 

Type 2, n (%) 173 (96.6) 129 (98.5) 

CKD stage 

3a 36 (20.1) 23 (17.4) 0.28 

3b 75 (41.9) 41 (31.1) 

4  38 (21.2) 36 (27.3) 

5 30 (16.8) 32 (24.2) 
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Table S2: Multiple linear regression analysis of change scores for male patients 

Variable SPL after 12 months EKD after 12 months BKD after 12 months PCS after 12 months MCS after 12 months

B CI B CI B CI B CI B CI 

Age group (ref<67 years)   

>67 years 0-10 -17.81 to 17.62 -7.15 -28.51 to 14.20 1.06 -25.55 to 27.67 6.54 -2.38 to 15.45 -0.13 -8.17 to 7.92

CKD stage, 3a (ref) 

Stage 3b 12.24 -12.96 to 37.46 8.73 -19.66 to 37.12 -29.28 -66.36 to 7.81 6.80 -6.31 to 19.90 2.56 -9.27 to 14.38

Stage 4 20.40 -7.86 to 48.67 30.24 -0.39 to 60.87 -14.41 -55.54 to 26.73 9.69 -4.64 to 24.01 3.81 -9.12 to 16.74

 Stage 5 47.67* 16.74 to 78.61 43.88* 9.34 to 78.42 30.77 -15.08 to 76.62 14.59 -1.71 to 30.89 13.88 -0.83 to 28.59

Diabetes duration (years) -0.25 -1.20 to 0.70 -0.24 -1.31 to 0.83 0.97 -0.47 to 2.41 -0.40 -0.87 to 0.06 0.13 -0.29 to 0.55

SES, ǐ quintile 5 (ref) 

Quintile 4 -34.61 -89.56 to 20.34 -39.43 -99.11 to 20.24 -2.56 -79.00 to 73.88 -6.25 -33.14 to 20.64 -15.82 -40.08 to 8.45

Quintile 3 -32.72 -78.71 to 13.27 -9.62 -60.17 to 40.93 22.19 -41.88 to 86.27 -1.37 -23.71 to 20.97 -4.01 -24.17 to 16.15

Quintile 2 -22.74 -76.78 to 31.30 -33.94 -92.45 to 24.58 8.45 -70.06 to 86.95 3.52 -22.77 to 29.81 -10.52 -34.24 to 13.21

Quintile 1 -28.77 -73.78 to 16.24 -26.03 -74.90 to 22.84 -14.70 -77.26 to 47.85 -2.66 -24.56 to 19.25 -5.35 -25.12 to 14.42

*p<0.05

ǐ- Quintile 1 (had individuals from the most disadvantaged areas) 

B-beta-coefficient

CI-95% confidence interval

 -change score

SPL (symptom problem list), EKD (effect of kidney disease), BKD (burden of kidney disease), PCS (physical composite summary) and MCS (mental composite summary) 

SES-socioeconomic status 

CKD-chronic kidney disease; Ref-reference group 
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Table S3: Multiple linear regression analysis of change scores for female patients 

Variable SPL after 12 months EKD after 12 months BKD after 12 months PCS after 12 months MCS after 12 months

B CI B CI B CI B CI B CI 

Age group (ref< 67 years)  

>67 years -11.58* -22.56 to -0.60 -9.74 -25.49 to 6.01 -15.81 -36.23 to 4.61 -0.97 -7.64 to 5.70 -6.87 -14.64 to 0.89

CKD stage, 3a (ref) 

Stage 3b -0.27 -14.10 to 13.55 2.76 -17.91 to 23.44 4.70 -20.89 to 30.30 -4.06 -12.62 to 4.51 1.76 -8.20 to 11.73

Stage 4 1.72 -13.62 to 17.07 10.22 -12.08 to 32.52 9.05 -18.99 to 37.09 -1.08 -10.58 to 8.42 0.83 -10.23 to 11.89

 Stage 5 0.77 -15.60 to 17.17 14.48 -9.02 to 37.99 38.76* 8.38 to 69.14 1.52 -8.26 to 11.29 7.96 -3.42 to 19.34

Diabetes duration (years) 0.18 -0.42 to 0.78 0.59 -0.31 to 1.49 0.14 -0.95 to 1.23 -0.17 -0.52 to 0.18 -0.15 -0.56 to 0.26

SES, ǐ quintile 5 (ref) 

Quintile 4 1.41 -26.85 to 29.68 12.87 -31.71 to 57.46 -22.49 -73.68 to 28.69 9.35 -6.69 to 25.39 19.03 0.36 to 37.71 

Quintile 3 -4.59 -32.34 to 23.17 15.60 -28.16 to 59.36 -22.76 -72.42 to 26.90 8.33 -7.23 to 23.88 11.71 -6.40 to 29.82

Quintile 2 -8.01 -40.92 to 24.90 11.47 -38.80 to 61.74 -22.24 -81.13 to 36.66 10.06 -8.89 to 29.02 4.23 -17.84 to 26.29

Quintile 1 13.96 -13.55 to 41.47 18.54 -25.40 to 62.48 -17.14 -36.23 to 4.61 14.74 -0.74 to 30.21 16.28 -1.74 to 34.30

*p<0.05
ǐ- Quintile 1 (had individuals from the most disadvantaged areas)

B-beta-coefficient

CI-95% confidence interval

 -change score

SPL (symptom problem list), EKD (effect of kidney disease), BKD (burden of kidney disease), PCS (physical composite summary) and MCS (mental composite summary)

SES-socioeconomic status

CKD-chronic kidney disease; Ref-reference group
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CHAPTER 8 

SUMMARY AND FUTURE DIRECTIONS 

8.1 Introduction 

This Chapter provides a summary of the key results drawn from Chapters 2 to 7 and discusses 

the implications of these findings and recommendations for future directions based on key 

learnings and insights gained from this research. The strengths and limitations of work 

presented in this thesis are also explored. Final remarks are highlighted in the conclusion 

section.  

8.2 Main findings, implications and recommendations for future directions 

The primary objective of this thesis was to ‘determine whether optimising self-management 

ability can lead to improved health related quality of life in patients with co-morbid 

diabetes and chronic kidney disease’. 

8.2.3 Factors associated with patient activation in an Australian population with co-

morbid diabetes and chronic kidney disease: a cross-sectional study 

Patients with co-morbid diabetes and CKD reported low levels of activation. Additionally, 

older age and worse self-reported health were associated with lower activation. Older people 

are prone to frailty which results in them needing help in managing their health and healthcare 

needs. This data may serve as the basis for the development of interventions needed to enhance 

activation and outcomes for patients with co-morbid diabetes and CKD. These findings 

reinforce the evidence base for integration of patient activation programs in health care 

especially for subgroups with low activation such as elderly patients with co-morbid diabetes 

and CKD. This is important especially when considering that financial resources are 

constrained and insufficient to be able to build, sustain and provide patient activation 
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interventions to all patients with co-morbid diabetes and CKD.  Lastly, longitudinal studies are 

needed to better understand the effects over time of factors influencing patient activation in 

this population. This is especially important to address questions about reverse causality where 

for instance lower activation may cause worse self-reported health or vice versa (Zimbudzi et 

al., 2017, Chapter 2).  

8.2.4 The association between patient activation and self-management practices in 

patients with co-morbid diabetes and chronic kidney disease 

 In people with co-morbid diabetes and CKD, a high level of patient activation was positively 

associated with a higher overall level of self-management. Additionally, patient age, gender, 

duration of diabetes and stage of CKD influenced patient self-management in co-morbid 

diabetes and CKD. This section of the thesis has several practice and research implications. 

First, these results identify sub-groups of people who may benefit from tailored interventions 

to further improve their health outcomes. The importance of assessment of patient activation 

in this patient group, which is already suffering a double burden of chronic disease, is 

highlighted. Second, timely patient activation assessments ensure that resources are directed to 

those who need those most, thereby improving efficiency on resource utilisation and reduction 

in health inequalities. Furthermore, in clinical practice, the focus is often on self-management 

and maintenance [113], but these results have shown that the degree of patient activation also 

has utility. Well-designed and disease-specific longitudinal studies are required to validate and 

extend our findings (Zimbudzi et al., 2017, Chapter 2). 

8.2.5 Predictors of health-related quality of life in patients with co-morbid diabetes and 

chronic kidney disease 

 Younger age was associated with lower scores in all HRQOL subscales except the physical 

composite summary and female gender, obese or normal weight and more advanced stages of 
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CKD were associated with lower scores in one or more subscales. Older patients have better 

emotional well-being which explains why they may have reported higher scores in several 

HRQOL subscales including the mental composite summary. These findings highlight the 

importance of individualized care for patients with comorbid diabetes and CKD and suggest 

future directions for research in this important area. Sub-groups of the population of patients 

with co-morbid diabetes and CKD who otherwise may not be considered for interventions due 

to assumptions that they do not need them were identified. Recognizing risk groups for lower 

HRQOL informs timely implementation of targeted interventions to improve patients’ HRQOL. 

In clinical practice, patients identified at high risk of poor HRQOL provide a smaller, targeted 

population for more costly intervention measures. Above all, this study has shown that in 

patients with diabetes and CKD, HRQOL is compromised even in early stages of the disease. 

This suggests that assessment of HRQOL early in the disease course may help to identify high 

risk patients in whom modifying factors may improve outcomes. (Zimbudzi et al., 2016, 

Chapter 3, section 3.2). 

8.2.6 Patient reported barriers are associated with low physical and mental well-being in 

patients with co-morbid diabetes and chronic kidney disease  

Patient reported barriers to health care were associated with low physical and mental well-

being. Additionally, a greater number of patient reported barriers was associated with lower 

mental health status. Findings from this study carry important practice, policy and research 

implications. First, the approach taken by health services providing care to patients with 

comorbid diabetes and CKD should consider the barriers to health care for this patient group 

in order to maintain or improve physical and mental well-being. Second, this study has shown 

that it is possible to directly assess patients’ well-being in order to tailor interventions 

appropriately rather than relying on reports from relatives or caregivers. Well designed and 
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disease-specific longitudinal studies are required to determine the impact of patient-reported 

barriers on patients’ well-being. (Zimbudzi et al., 2018, Chapter 3 section 3.3). 

8.2.7 Self-management in patients with diabetes and chronic kidney disease is associated 

with incremental benefit in health-related quality of life 

In people with diabetes and moderate to severe CKD, participation in diabetes self-

management activities, particularly those focused on general diet, exercise and medication 

taking was associated with higher HRQOL. This finding needs to be confirmed in longitudinal 

studies designed to determine if optimizing individual self-management activities may improve 

HRQOL. This study also revealed the self-management domains across which there was no 

association with HRQOL such as specific diet and foot checking. Interventions that address 

general diet, exercise and medication taking may be particularly important for improving 

HRQOL among adults with diabetes and moderate to severe CKD.  (Zimbudzi et al., 2016, 

Chapter 4). 

8.2.8 Effectiveness of self-management support interventions for patients with co-morbid 

diabetes and chronic kidney disease -a systematic review and meta-analysis 

Self-management support interventions may improve self-care activities, systolic blood 

pressure and glycated haemoglobin in patients with co-morbid diabetes and CKD. It was not 

possible to determine which self-management components and elements were most effective, 

but interventions that utilised provider reminders, patient education and goal setting were 

associated with improved outcomes. These findings have important implications for research 

and practice. First, this study highlighted the lack of high-quality evidence for self-management 

support interventions and outcomes for patients with co-morbid diabetes and CKD. It is 

imperative for future research to focus on high quality studies to support future self-

management programs. Second, to reduce between-study heterogeneity there should be 
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standardization of outcome measures, such as HRQOL, and more studies should measure hard 

clinical endpoints and patient reported outcomes like medication adherence. Lastly, future 

studies should examine the impact of self-management interventions over a longer period and 

any lasting effects should be examined even after the study period (Zimbudzi et al, 2018, 

Chapter 5). 

8.2.9 A need-based approach to self-management education for adults with diabetes and 

chronic kidney disease 

Patients with co-morbid diabetes and kidney disease have unmet self-management education 

needs. In particular patients wanted further education on 1) management of diabetes and renal 

disease (including nutrition and lifestyle, and prevention of the progression of renal disease) 

and 2) complications of comorbid diabetes and renal disease. Interventions aimed at improving 

patient education need to be delivered through education resources co-developed by patients 

and health staff. Additionally, fragmentation of patient education may result in patients opting 

to concentrate on self-management for one condition and not the other. For example, there were 

a number of patients who were not aware that diabetes was the cause of their kidney disease 

and that treating their diabetes could impact the progression of the disease. To address this, 

patients with comorbid diabetes and CKD may benefit from the provision of self-management 

education, which covers both content on diabetes and CKD.  A targeted education resource in 

the form of a DVD, addressing these needs, may potentially close these gaps (Zimbudzi et al, 

2019, Chapter 6).   

8. 2.10 Health-related quality of life among patients with comorbid diabetes and kidney

disease attending a co-designed integrated model of care: a longitudinal study 

Among patients with CKD, it is known that HRQOL gradually declines as the disease 

progresses with the lowest scores reported by those with advanced renal disease. When CKD 
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co-exists with diabetes, a marked deterioration in HRQOL is inevitable.  Interestingly, we have 

demonstrated that a patient-centred model of care prevents deterioration of HRQOL among 

patients with comorbid diabetes and CKD over 12 months. However, HRQOL may have been 

underestimated due to response-shift, a phenomenon which occurs when patients change their 

values and the conceptualization of quality of life over time. The findings of this longitudinal 

study have important implications for practice and future research. First, this study 

demonstrates that interventions that are co-designed by patients and health professionals may 

improve patient experience and outcomes. Second, HRQOL should be routinely measured in 

patients with comorbid diabetes and CKD to enable the provision of tailored interventions. 

Currently, HRQOL measurement in patients with comorbid diabetes and CKD remains largely 

a research endeavour, although this study showed that monitoring HRQOL in routine clinical 

care was feasible (Zimbudzi et al, 2019, Chapter 7).   

8.3 Strengths and limitations 

This doctoral thesis has the following key strengths; 

1. A gap in literature has existed regarding the understanding of the relationship between self-

management and HRQOL in patients with co-morbid diabetes and CKD.  The closest previous 

research that has come to address this question has been in patients with either diabetes or CKD. 

The present study has therefore explored this relationship in patients with co-morbid diabetes 

and CKD both cross-sectionally and longitudinally and provided insights for key evidence gaps. 

2. The conduct of this thesis was done using reliable and validated, disease-specific research

tools such as the SDSCA and the KDQOL questionnaires.  This produced comprehensive 

Patient Reported Outcomes (PROMS) data that can be used for advancing quality improvement 

alongside other metrics such as patient safety and experience. 
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3. Most of the data for the cross-sectional studies included in this thesis came from multiple

sites in two Australian states. This enhanced the external validity of our results, increased the 

statistical power of the study and ensured rapid recruitment that enabled the provision of timely 

results to health care organizations and policy makers. 

4. Reports in the literature of inconsistent effectiveness of self-management interventions were

examined [123, 124]. Reasons raised for reduced impact of self-management interventions 

include the failure to involve patients and health care staff in the designing of these 

interventions [39]. To address this problem, an integrated, patient-centred diabetes and kidney 

disease model of care co-designed by patients, carers, health professionals and patient advocate 

groups [102] guided the delivery of self-management interventions for the project described in 

this thesis.  

While every attempt was made to uphold rigor and transparency in the analysis and reporting 

of the findings, there were several notable limitations, which include the following;  

1. Data described in this thesis were mainly self-reported. The limitations of self-reported data

are that they cannot be independently verified. Consequently, such data may introduce bias due 

to selective memory [125], telescoping [126, 127], attribution [128] and exaggeration [129]. 

However, most of the instruments utilised in this research have desirable psychometric 

properties [130-132], including relatively high levels of reliability, convergent, discriminant, 

and construct validity which could have minimised bias attributed to self-report measures.  

2. Even though patients were followed up for 12 months, this period may not have been enough

to demonstrate whether the effects of the intervention could be sustained beyond this follow-

up period. A longer follow up period may have provided data on whether the intervention 

needed to be modified or whether patient visits needed to be altered over time.  However, long-

term follow-up often introduces selection bias where only willing, compliant participants agree 
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to return for visits [133]. Additionally, long term follow up is associated with a risk of 

differential attrition where a large number of participants may be lost from the intervention 

condition over time (usually those who miss their clinic appointments). In our study, besides 

being feasible, the 12 months follow up period ensured the collection of data of very good 

quality which is a challenge for any type of real-world behavioural intervention study.  

3. In all studies described, recruitment was limited to patients who could speak and understand

English. As a result, our findings may not be generalised to culturally and linguistically diverse 

populations. Additionally, the systematic review in Chapter 5 included studies published in 

English only. However, the effect of restriction to English language has generally been reported 

as minimal, although this may be dependent on a specific review question and whether studies 

on a given topic are likely to have been performed in countries that publish in languages other 

than English [134-136]. 

8.4 Final remarks 

The central question addressed in this thesis is whether optimising self-management ability can 

lead to improved HRQOL in patients with co-morbid diabetes and CKD. At the outset, this 

work explores the factors that influence self-management among patients with comorbid 

diabetes and CKD. We highlight that a certain level of activation is necessary for self-

management to occur. Through this work, sub-groups of patients with comorbid diabetes and 

CKD who may benefit more from tailored activation and self-management interventions were 

identified for the first time. Delivering these interventions to a targeted group may be cost 

effective and sustainable. Most importantly, this thesis has demonstrated that the ability to self-

manage is associated with improved HRQOL in patients with comorbid diabetes and CKD 

thereby addressing a long-standing research gap. The next steps are to test the transferability 

and scalability of this research to other health services within and outside Australia. It will also 
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be important to integrate the HRQOL measures into electronic medical records, as it will not 

be viable to continue evaluating these initiatives through third parties such as research studies.
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SUMMARY AT A GLANCE

The review outlines the development of a
model of care for patients with diabetes
mellitus and chronic kidney disease,
involving the multiple stake holders. Other
distinctive features of this model of care
are routine screening for psychological
morbidity; patient-support through a
phone advice line; and focused primary
health-care support in the management of
diabetes and CKD.

ABSTRACT:

Diabetes and chronic kidney disease (CKD) are two of the most prevalent
co-morbid chronic diseases in Australia. The increasing complexity of
multi-morbidity, and current gaps in health-care delivery for people with
co-morbid diabetes and CKD, emphasize the need for better models of care
for this population. Previously, proposed published models of care for co-
morbid diabetes and CKD have not been co-designed with stake-holders or
formally evaluated. Particular components of health-care shown to be
effective in this population are interventions that: are structured, intensive
and multifaceted (treating diabetes and multiple cardiovascular risk fac-
tors); involve multiple medical disciplines; improve self-management by
the patient; and upskill primary health-care. Here we present an integrated
patient-centred model of health-care delivery incorporating these compo-
nents and co-designed with key stake-holders including specialist health
professionals, general practitioners and Diabetes and Kidney Health
Australia. The development of the model of care was informed by focus
groups of patients and health-professionals; and semi-structured interviews
of care-givers and health professionals. Other distinctives of this model of
care are routine screening for psychological morbidity; patient-support
through a phone advice line; and focused primary health-care support in
the management of diabetes and CKD. Additionally, the model of care inte-
grates with the patient-centred health-care home currently being rolled
out by the Australian Department of Health. This model of care will be
evaluated after implementation across two tertiary health services and
their primary care catchment areas.

Diabetes and chronic kidney disease (CKD) are two of the

most prevalent co-existing chronic diseases in Australia,1

and are a common example of multi-morbidity. Multi-

morbidity can be defined as the coexistence of two or more

chronic conditions where one is not necessarily more central

than the other.2 Together, diabetes and CKD pose a growing

public health problem, with increasing disability and mortal-

ity, especially due to associated cardiovascular disease.3

Health-care of patients with these co-morbidities is often

suboptimal. Studies of both Australian and non-Australian

primary and/or specialist care services report that a

significant proportion of these patients fail to meet glycae-

mic and blood pressure targets, and other recommended

indicators of quality care: regular HbA1c monitoring, screen-

ing for albuminuria (in patients with both diabetes and early

CKD) or treatment of anaemia (in patients with both diabe-

tes and later stage CKD).4–10

These gaps in care may be a reflection of health systems

poorly equipped to deal with multiple co-morbidities in gen-

eral11 or specifically patients with both diabetes and CKD.

Individuals with multi-morbidity require a broader thera-

peutic approach compared to those with a single chronic
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disease. However, many general practitioners (GPs) from
developed countries, including Australia, have reported that
their practices are ill-equipped to deal with patients with
complex needs. Further, they reported problems with com-
munication and coordination of care between primary care
and other parts of the health system, including with special-
ist health services.12,13 This may be a consequence of
health-care systems and models of care being framed
around single chronic diseases.11,14 Given that the preva-
lence of multiple co-morbidities is increasing with the ageing
of the world’s population,11,15 models of care for patients
with multiple co-morbidities, such as co-morbid diabetes
and CKD, are now vital and being examined across many
jurisdictions including in Australia.
Here, we present a review of published contemporary

models of care for co-morbid diabetes and chronic kidney
disease. We then present a new model informed by both
qualitative and quantitative research, and co-designed and
developed with key stakeholders including primary and spe-
cialist health-care professionals, and patient advocacy groups
(NHMRC Partnership Grant ID 1055175).

OVERVIEW OF CONTEMPORARY MODELS OF
CARE FOR CO-MORBID DIABETES AND
CHRONIC KIDNEY DISEASE

There is a paucity of evidence-based models of health-care
for people with both diabetes and CKD derived inductively
through formative research and co-designed with key stake-
holders (including patients, tertiary health professionals and
GPs). Previously, proposed models of health-care for co-
morbid diabetes and CKD have not been co-designed with
key stake-holders or formally evaluated. They have been
derived either from clinical experience, or through the
deductive synthesis and extrapolation of evidence from liter-
ature pertaining to the care of diabetes, CKD and/or
other chronic conditions.16–18 Common themes and ele-
ments drawn from these proposed models of care include
multidisciplinary specialist teams and care; quality
improvement strategies; effective communication and coor-
dination of care especially across the primary/specialist care
interface; and patient education including support for self-
management.16–18

However, there are several studies demonstrating the
effectiveness of particular components of health-care: inter-
ventions that: are structured, intensive and multifaceted;
involve multiple medical disciplines (multi-disciplinary);
improve patient self-management; and upskill primary
health-care.
Structured multi-faceted medical care for patients with

diabetes and CKD (i.e. care that is structured according to
predefined scheduled visits, assessment items and treatment
targets, and care that not only targets one management facet
such as glucose control, but other facets such as blood pres-
sure control and hypercholesterolaemia) has been shown to

improve clinical outcomes.19 In one randomized multi-
centre study amongst 205 Chinese patients with type 2 dia-
betes and established CKD, patients who received structured
multifaceted care had better glycaemic and blood pressure
control compared to those who did not.19 Structured care
compared to usual care was more cost-effective (saving HK
$631 300 over a 2 year period) and reduced length of stay
in hospital: 933 versus 1169 hospital days.20 Such an
approach is also effective in earlier stages of CKD. A ran-
domized controlled parallel study amongst Scandinavian
patients with co-morbid diabetes and early CKD (microalbu-
minuria), applied multifaceted care (behaviour modification
and pharmacological therapy targeting hyperglycaemia,
hypertension, dyslipidaemia, and microalbuminuria) and
reported a reduction in albuminuria, retinopathy, neuropa-
thy, and a composite outcome of cardiovascular disease
(CVD) events or death compared to conventional
treatment.21,22

Multidisciplinary care (where health-care is simulta-
neously delivered by a group of health professionals from
different disciplines) in the form of a combined diabetes and
renal clinic has also been reported to improve patient out-
comes. Several observational and pre- and post-design audit
studies evaluating combined diabetes and kidney clinics,
reported that these initiatives attenuated decline of kidney
function and improved clinical target attainment such as
HbA1c.23–26 In one study, the slowed rate of progression of
kidney disease delayed the necessity for dialysis by about
2 years.27 The mechanism by which combined diabetes and
renal services achieve these outcomes is not understood.
Possible reasons include more frequent follow-up, and the
multidisciplinary expertise − allowing more effective man-
agement of multiple risk factors.23–27 Better coordination of
care and communication between specialists may also
contribute.28

Empowering patients by improving self-management is
also important in the management of co-morbid diabetes
and CKD. In one randomized controlled trial of patients
with diabetes and early CKD (microalbuminuria), patients
who received an education programme to improve self-
management demonstrated improved self-management
behaviours, quality of life and illness-belief. Further there
was a trend towards an improvement in their HbA1c.29

Improving self-management of diabetes is also important in
end-stage CKD. A programme of intensive diabetes educa-
tion and care management (including foot-care), in a small
single-centre randomized trial of 83 patients with diabetes
on dialysis, led to improvements in glycaemic control.30

Additionally, there were improvements in patient-reported
quality of life and reductions in foot amputations and hospi-
tal admissions.30 Similarly, a pre- and post-design study
evaluating an education programme, designed to improve
self-efficacy and self-management skills of patients with dia-
betic nephropathy, reported improvement in glycaemic con-
trol and maintenance of renal function.31 These studies
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demonstrate the importance of self-management in improv-
ing disease control and quality of life.

Up-skilling GPs to manage both diabetes and CKD is also
important as they see a large proportion of patients with co-
morbid diabetes and CKD who do not access specialist ser-
vices.13,32 In support of this, a pilot study of an educational
intervention for Mexican family physicians in the manage-
ment of type 2 diabetes with early nephropathy found that
family physicians receiving the intervention improved clini-
cal competence compared to those who did not. Addition-
ally, among patients managed by physicians with improved
competence, there was more appropriate use of medications,
a reduction in albuminuria and slight improvement in renal
function.33

CO-DESIGNING AN EVIDENCE-BASED MODEL
OF CARE FOR PATIENTS WITH CO-MORBID
DIABETES AND CHRONIC KIDNEY DISEASE

A new model of care for patients with both diabetes and
CKD was developed as part of a research collaboration
between tertiary hospitals from two of Australia’s most pop-
ulous cities (Alfred and Monash Health in Melbourne and
the Royal North Shore and Concord Hospitals in Sydney),
academic organizations (Monash Centre for Health Research
and Implementation and the George Institute for Global
Health) and national consumer advocacy organizations
(Diabetes Australia and Kidney Health Australia). The model
of care was developed over three phases including a:
(i) formative phase; (ii) a workshop; and (iii) a post work-
shop iterative review of the model of care.

The formative phase had four main components:

1. A review of the literature inclusive of the needs and
health-care experiences of patients with co-morbid diabe-
tes and CKD.

2. A qualitative needs analysis of patients, their carers and
health-professionals delivering health-care for co-morbid
diabetes and CKD. Participants were recruited from four
tertiary health services across Melbourne and Sydney.
Twelve focus groups were conducted with 58 patients,
with a further six focus group performed with 35 tertiary
health professionals and four focus groups with 22 GPs.
Semi-structured interviews were conducted with eight
care-givers and eight heads of specialist units.28,34

3. A quantitative study of GPs evaluating the commonest
reported health-service barriers to health-care. This con-
sisted of a survey (informed by previous GP focus groups)
and was administered to 840 GPs.13

4. A quantitative evaluation documenting: (i) the gap
between optimal health-care according to guidelines ver-
sus received health-care; and (ii) the commonest barriers
to health-care reported by patients. This was a cross-
sectional study of 308 patients recruited from four ter-
tiary health services across Melbourne and Sydney.10

The detailed methodology and results of these qualitative
and quantitative studies have been previously
published.10,13,28,34

The workshop was a closed one day meeting in Mel-
bourne, Australia. Prior to the workshop, an agenda con-
taining the research methodology and findings from the
formative phase was sent to invited delegates. Invited dele-
gates included clinical and academic endocrinologists,
nephrologists and nurse practitioners (from Alfred Health,
Monash Health, the Royal North Shore Hospital, Concord
Hospital, Monash Centre for Health Research and Imple-
mentation and the George Institute for Global Health), a
biostatistician, academic GPs (from Monash University and
the University of Sydney) and the chief executive officers of
Diabetes Australia and Kidney Health Australia. The work-
shop commenced with an overview of the workshop’s
objectives, projected outcomes of health-care improvement,
and the methodology used for the formative phase. Findings
from the formative phase were reviewed and discussed,
leading to the formulation of a new model of care. Post-
workshop, the co-designed model of care was iteratively
reviewed by all participants until consensus was reached.

OVERVIEW OF THE CO-DESIGNED MODEL
OF CARE

Key findings from the formative phase are summarized in
Table 1 and have been previously published.28,34 They were
incorporated into the new co-designed model of care which
complements and leverages off the patient-centred health-
care home (PCHCH) (Fig. 1). The PCHCH has been shown
to improve patient satisfaction, clinical quality and to
decrease health-care utilization,35,36 and costs37 in
non-Australian settings. It emphasizes the centrality of pri-
mary care/general practice offering and coordinating ongo-
ing, comprehensive, holistic patient-centred medical care,
minimising fragmentation and duplication of care.38 Key
elements have already been adopted by the professional
body of GPs in Australia, the RACGP.39 In addition, the
PCHCH is currently being implemented in a staged process
by the Australian Department of Health in partnership with
Primary Health Networks.40 In our co-designed model of
care, the patient’s GP and GP clinic coordinates care and
provides the ‘patient-centred health-care home’ for manage-
ment of all chronic diseases including diabetes and
CKD (Fig. 1).
Furthermore, specialized input for those patients with dia-

betes and more advanced CKD (with an eGFR <60 mL/min
per 1.73 m2) is provided by a multidisciplinary, integrated
diabetes-kidney service consisting of diabetes and renal phy-
sicians, nurse practitioners and a dietitian. Each patient
completes a pre-consultation assessment tool to screen for
psychological co-morbidity. If psychological co-morbidity is
identified, the patient is either treated, referred to a psychi-
atric service directly, or a recommendation is made to the
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managing GP to refer the patient to a community psychol-
ogy service. In addition, each patient sees the same specialist
each visit to improve continuity of care. If required, the
patient is referred to see other disciplines within the clinic.
Care is structured according to an electronic history pro-
forma. To facilitate multidisciplinary input into each
patient’s management plan, all patients are discussed at the
end of the clinic. The design of this service is anticipated to
improve coordination of care and communication between
diabetes and kidney specialities. Additionally, this service is
anticipated to decrease the number of clinic visits for
patients with both diabetes and CKD (instead of having two
separate appointments for each condition, each patient will
have one appointment for the management of both
conditions).
The multi-disciplinary diabetes-kidney service comple-

ments and integrates with the patient-centred medical
home in a few ways (Fig. 1). Firstly, the diabetes-kidney
service is patient-centred, focusing on patient and carer
empowerment to encourage self-management of disease.
This is achieved through motivational interviewing, educa-
tion, and a diabetes-kidney care plan that is given to the

patient after each visit (to reinforce the management plan
agreed upon by the service and the patient). Secondly, the
diabetes-kidney service provides patients with: (i) the con-
tacts of peer and patient support groups such as Diabetes
Australia and Kidney Health Australia; and (ii) a phone
advice line. Thirdly, the diabetes-kidney service interfaces
with the patient’s primary care home team/GP through two
dedicated communication pathways: (i) the same diabetes-
kidney care plan that is given to a patient is faxed to his/her
GP on the same day as the consultation; and (ii) a dedicated
phone advice service is available to allow GPs to clarify
treatment decisions or to seek advice on the management of
acute issues. Fourthly, the diabetes-kidney service supports
the patient’s primary care home team/GP through education
sessions (concerning management of diabetes and CKD,
referral criteria, and disease prevention), specialist outreach
services (either in person or through telehealth) and if
required, case management by a care facilitator.

The whole model of care is underpinned by quality
improvement activities (a process evaluation with regular
auditing to ensure fidelity to the model), with modification
of the model after an embedded evaluation process.

DIFFERENCES FROM OTHER MODELS
OF CARE

This model of care differs from previous models in several
ways. Firstly, this model of care was developed after consul-
tation with both end-users (patients and their carers) and
health-care staff currently delivering care. It was then co-
designed with key stake-holders (consumer advocacy groups
and health-care professionals). Secondly, psychological mor-
bidity is routinely screened for in the model of care. This
ensures that psychological morbidity, which may affect
patient quality of life and self-management, is identified and
appropriately managed. Thirdly, the model of care integrates
and interfaces with the patient-centred health-care home
with established bi-directional communication pathways –

through a diabetes-kidney care plan and also through a
phone advice line. Finally, primary health-care is supported
through education sessions, telehealth, and a specialist out-
reach service.

PLANNED EVALUATION OF THE NEW MODEL
OF CARE

The model of care is currently being implemented at two
tertiary centres and their primary care catchment areas. The
model of care will subsequently be evaluated across four
aspects:

1. Process evaluation (specifically evaluating the fidelity to
the new model of care during implementation).

2. Outcome evaluation of the effectiveness and safety of the
new model of care in decreasing rate and length of

Table 1 Reported suggestions to improve health-care for co-morbid diabe-
tes and chronic kidney disease (CKD)

Factor to be improved Suggestions

Patient and carer
empowerment

Education is simplified and patient-
centred.
Education about early kidney disease.
Provision of dietary information for both
diabetes and CKD.
Care plan given to patient.

Access Decentralizing specialist tertiary health
services to the community.
Simplify and improve referral processes.
An advice and triage hot-line accessible
to both health professionals and
patients.

Coordination and continuity of
care

Facilitate general practitioners to remain
the primary coordinator of
patients’ care.
Educate general practitioners about
managing patients with both diabetes
and CKD.
Greater role clarification between health
professionals.
Improve communication pathways
between health professionals.
Utilize diabetes and CKD care plans for
communication.
A c multidisciplinary specialist diabetes
and CKD service.
Each patient sees the same specialist
health professional for continuity
of care.

Detection and management of
psychological co-morbidity

Routine screening for psychological
morbidity and co-morbidity.
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hospitalizations and improving treatment target attainment
(for management of glycaemia, blood pressure, dyslipidae-
mia, CKD-Metabolic Bone Disease and anaemia), patient
self-efficacy and quality of life. Patient outcomes will be
compared to patients cared for in standard outpatient clinics
and those who do not have access to the new model
of care.

3. Examination of the strengths and weaknesses of the
model of care. This will include evaluation of patients’
and health professionals’ satisfaction with the model of
care and evaluation of the accessibility of the health ser-
vice (provided by the model of care).

4. Health economics and cost-effectiveness modelling.

In conclusion, health-care improvement for patients with
both diabetes and CKD is required because care is often sub-
optimal. Key components of health-care shown to be effec-
tive include care that: is structured, intensive and
multifaceted (treating diabetes and multiple cardiovascular
risk factors); is multidisciplinary; improves patient self-man-
agement; and upskills primary health-care. Here, we build
on these evidence-based components by co-designing an
integrated, patient-centred model of care with key stake-

holders. This model of care integrates with the patient-
centred health-care home, allows coordination between pri-
mary and tertiary levels of care, and promotes patient self-
management and empowerment. Its impact will be formally
evaluated after implementation across two metropolitan
health networks and their primary care catchment areas.
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Abstract

Background

To address guideline-practice gaps and improve management of patients with both diabetes

and chronic kidney disease (CKD), we involved patients, health professionals and patient

advocacy groups in the co-design and implementation of an integrated diabetes-kidney

service.

Objective

In this study, we explored the experiences of patients and health-care providers, within this

integrated diabetes and kidney service.

Methods

5 focus groups and 2 semi-structured interviews were conducted amongst attending

patients, referring primary health professionals, and attending specialist health profession-

als. Maximal variation sampling was used for both patients and referring primary health pro-

fessionals to ensure an equal representation of males and females, and patients of different

CKD stages. All discussions were audiotaped and transcribed verbatim, before being the-

matically analysed independently by 2 researchers.
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Results

The mean age (SD) for specialist health professionals, primary care professionals and

patients who participated was 45 (11), 44 (15) and 68 (5) years with men being 50%, 80%

and 76% of the participants respectively. Key strengths of the diabetes and kidney service

were noted to be better integration of care and a perception of improved health and manage-

ment of health. Whilst some aspects of access such as time between referral and initial

appointment and having fewer appointments improved, other aspects such as in-clinic wait-

ing times and parking remained problematic. Specialist health professionals noted that

health professional education could be improved. Patient self-management was also noted

by to be an issue with some patients requesting more information and some health profes-

sionals expressing difficulty in empowering some patients.

Conclusions

Health professionals and patients reported that a co-designed integrated diabetes kidney

service improved integration of care and improved health and management of health. How-

ever, some aspects of the process of care, health professional education and patient self-

management remained challenging.

Introduction

Multimorbidity, the co-occurrence of multiple chronic conditions in an individual, is increas-

ing as our global population is living longer but with more chronic, non-communicable dis-

eases [1, 2]. Patients with multimorbidity often have complex health needs which transcend

the traditional disease-orientated specialist service approach and this may lead to fragmenta-

tion of and suboptimal care [2]. For example, patients with co-morbid diabetes and chronic

kidney disease (CKD) often do not receive monitoring consistent with recommended stan-

dards of care such as regular HbA1c monitoring or screening for albuminuria, and many do

not attain recommended glycaemic and blood pressure targets [3–9].

There is a clear need to integrate across specialty health services especially for patients with

complex health-care needs such as those with both diabetes and CKD. Thus, we co-designed

an integrated model of care for patients with both diabetes and CKD involving patients, health

professionals and also consumer advocacy organisations (Diabetes Australia and Kidney

Health Australia). This was informed by findings from a large multi-site formative evaluation

of the barriers and enablers of optimal health-care for diabetes and CKD, and the needs of

patients, carers, and their health professionals published [9–12]. The model of care has been

described in detail previously [13], but key components of the integrated service are:

1. The primary health professional (general practitioner GP) remains the patient’s primary

care giver and coordinator of care

2. Specialist services are provided by an integrated diabetes-kidney service consisting of diabe-

tes and renal physicians, nurse practitioners and a dietitian.

3. Care is person-centred, focusing on facilitating self-management of disease. A key compo-

nent of this is a diabetes-kidney care plan that is given to the patient after each visit (to rein-

force the management plan agreed upon by the service and the patient).

4. Care is structured according to an electronic history proforma.
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5. To facilitate interdisciplinary management of each patient, each health professional man-

ages both the patients’ diabetes and CKD, with additional input from a health professional

from the other specialty if required, and all patients are discussed at an end of clinic audit.

An education program for staff was held prior to initiation of the service.

6. The diabetes-kidney service communicates with the patient’s primary care home team/GP

through–i) the same diabetes-kidney care plan that is given to a patient is sent to his/her GP

via facsimile on the same day as the consultation ii) a dedicated phone advice service is

available to allow GPs to in the event the GP requires clarification of treatment decisions or

to seek advice on the management of acute issues.

The model of care (Diabetes Kidney Service) was implemented in 2016 at Monash Health,

one of Australia’s largest health service located across Melbourne’s south-eastern suburbs.

Previous longitudinal and pre- and post-design audit studies have reported that combined

diabetes and kidney service (similar to the one studied here) may improve clinical target

attainment such as HbA1c [14, 15] and enhance patients’ capacity to self-manage their diabetes

[16, 17]. Additionally, these studies have suggested that such clinics may attenuate kidney

function decline [14, 18, 19]. None of these studies have qualitatively explored the effect of

combined services on both attending patients and health-care providers.

The objective of this study was to explore the experiences of patients and health-care pro-

viders, with a person-centred, integrated diabetes and kidney service located at Monash Health

in the south eastern suburbs of Melbourne.

Materials and methods

This qualitative study was underpinned by a pragmatic approach [20] and its design frame-

work was guided by grounded theory [21]. Despite the limitations of using grounded theory

with focus groups for data collection, the method was appropriate in this hard to reach popula-

tion where we allowed themes to emerge in order to capture the participants’ health care expe-

riences [22]. We utilised focus groups amongst patients attending the service to explore their

experiences and perspectives and triangulated findings with focus groups and semi-structured

interviews of health-care providers from the service and primary health-care professionals

referring to the service [23]. The study was approved by Monash Health and Monash Univer-

sity Human Research Ethics Committees.

Participant selection

Patients with diabetes and CKD (stages 3–5, eGFR < 60 mL/min/1.73 m2) attending the Dia-

betes Kidney Service were sampled purposively to ensure a diverse range of experiences was

captured. Maximal variation sampling ensured adequate representation of both genders.

Separate focus groups were facilitated with participants according to their CKD disease pro-

gression (stages 3, 4 and 5) because patients’ experiences are likely to differ according to

their CKD stage [11, 23]. All clinical staff from the service, and primary health professionals

referring patients to the service (purposively sampled for information rich cases) were also

recruited for two separate focus groups. Again, maximal variation sampling ensured ade-

quate representation of both genders in the primary health-care focus group. As some of the

primary health-care professionals could not logistically be involved in the focus groups, they

participated in a separate semi-structured interview. All participants gave written consent,

and patients were ensured that their involvement would not affect their normal medical

treatment.
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Data collection and analysis

Discussion questions used for the focus groups and semi-structured interviews (S1 Table)

were based on previous questions used in two prior qualitative studies concerning health-care

of patients with diabetes and CKD [10, 11]. They were developed in consultation with one

Endocrinologist and one Renal Nurse. The discussion were facilitated by the same experienced

qualitative researcher (TR). Discussions were audiotaped verbatim, with another facilitator

noting behavioural interactions. The de-identified audiotaped discussions were transcribed

verbatim and analysed independently by two researchers (CL and EZ) using a generic induc-

tive thematic approach [24, 25]. After immersing themselves in the data by reading the tran-

script several times, primary patterns within the data were identified and coded into themes in

a constant comparative manner. Consensus of the emerging themes was then reached between

the three researchers (CL, EZ and TR).

Results

We conducted five focus groups with patients (CKD stages 3 to 5), specialist health profession-

als working within the Diabetes Kidney Service and primary care professionals. Additionally

we performed two semi-structured interviews with primary care professionals who were not

included in the focus group (Table 1). The mean [SD] ages for patients, specialist health profes-

sionals and primary care professionals who participated were 68 [5], 45 [11], and 44 [15] years

with men being 76%, 50% and 80% of the participant populations respectively.

Six descriptive themes emerged (Table 2). Three themes were related to the strengths of the

Diabetes Kidney Service and these were improved access to services, better integration of care

and a perception of improved health and management of health. Three themes were related to

Table 1. Demographic and professional roles of clinic and community participants.

Clinic participants (N = 6) N (Percentage)

Demographics

Male 3 (50)

Mean age ± SD 45± 11 years

Roles

Nurse practitioners 2 (33)

Endocrinologist 1 (17)

Nephrologist 1 (17)

Renal nurse 1 (17)

Dietitian 1 (17)

Primary care professionals (N = 5)

Demographics

Male 4 (80)

Mean age ± SD 44 ± 15 years

Patients (N = 21)

Demographics

Male 16 (76)

Mean age ± SD

Chronic kidney disease stage

68 ± 5 years

3 6 (29)

4 9 (43)

5 6 (29)

https://doi.org/10.1371/journal.pone.0219685.t001
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areas for improvement and these were improving the process of care, health professional edu-

cation and patient self-management.

Strengths of the service

Improved access to services. Some primary care professionals who refer patients to the

Diabetes Kidney Service felt that referrals for new patients were triaged and processed in a

timely way compared to other individual specialist services.

“The–yeah the whole processing of the referral where we refer and then the patient gets in, he’s
seen and then feedback is given back. So that timeframe has reduced drastically” Primary care
professional 3.

“I had the same idea with the referral. Before it was quite hard but now it is–the referral pro-
cess is very good. There’s some patients that I–that I think that it needs to be followed up by
the diabetic clinic” Primary care professional 4.

Additionally, one primary care professional felt that the referral process was simplified and

the Diabetes Kidney Service staff were always available to facilitate this.

“The access to the clinic was pretty easy. She told me exactly where to send it and what to put
on there as far as which consultant to name and etc. And she got an appointment within 2 to
3 weeks” Primary care professional 1.

There was consensus among all participants that the Diabetes Kidney Service resulted in

fewer appointments for patients who were already faced with the possibility of attending multi-

ple clinics due to their comorbid conditions.

Table 2. Illustrative quotes for themes.

Themes Strengths of the service

Improved access to services “The–yeah the whole processing of the referral where we refer and then

the patient gets in, he’s seen and then feedback is given back. So that

timeframe has reduced drastically” Primary care professional 3.

Better integration and continuity of

care

“. . .but because there’s a variety of experts, they’ve all got different fields,

actually; some are more diabetes, some are more kidney, and whatever

else. And I think that is important, that—because they’re interlinked with

one another. . .” CKD 3 patient 24.

Perception of improved health and

management of health

“The feedback from the patient was good. She seemed to be well taken

care of. Perhaps this is a touch different I think” Primary care professional

1.

Areas for improvement

Process of care “Yeah. If there was some way that they could maybe, I don’t know,

shorten that–that waiting time or to give an individual–oh it’s difficult I

know to give everybody individual times” CKD 4 patient 15.

Health professional education “And just a last point on team education, we did have, early on, some idea

about doing regular team, sort of, education sessions and I think—I think

that’d be worthwhile to pursue, you know, sort of like a diabetes update,

or maybe a renal update, maybe you know, once every six months or

something” Specialist health professional 5.

Patient self-management “Yeah because every time you consult a kidney doctor or a diabetic

doctor, they only concentrate on that curative method not on the

preventive one” CKD 4 patient 12.

https://doi.org/10.1371/journal.pone.0219685.t002
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“I think for the patients they’ve got at least one less appointment” Specialist health professional
4.

“. . .in Dandenong, I’ll be so happy. So, they put both together and they made it the kidney
and diabetic clinic for me so that I don’t have to go to two places. You know, it’s always
appointments, appointments” CKD 4 patient 11.

Better integration and continuity of care. Patients were confident that having staff from

two specialities working together improved the quality and integration of care.

“. . .but because there's a variety of experts, they've all got different fields, actually; some are
more diabetes, some are more kidney, and whatever else. And I think that is important, that
—because they're interlinked with one another. . .” CKD 3 patient 24.

Specialist health professionals working at the Diabetes Kidney Service also identified better

integration of care as a key strength of the service.

“I think the aim of trying to address multiple comorbidities is also a very good aim, so I think
that’s also a strength of the service. And having the interaction with our diabetes colleagues,
from my perspective has been good in terms of learning more about diabetes management, so
it’s been good for that, for my own personal learning, to learn more about diabetes and the
diabetes service and how that works. So, there’s quite a few strengths” Specialist health profes-
sional 5.

Participants thought that the processes of the Diabetes Kidney Service resulted in better

communication between specialist health professionals and primary care professionals. In par-

ticular, the process of sending each patients’ Diabetes-Kidney care plan to primary care after

each appointment was notably effective.

“The feedback that we get is quite detailed. There is a general particular template that they fol-
low” Primary care professional 3.

“I’ve got 5 to 6 patients and I haven’t had any bad feedback. The notes are actually pretty
good” Primary care professional 2.

A majority of specialist health staff working within the Diabetes Kidney Service identified

continuity of care as one of the key strengths of the service. Some patients viewed continuity of

care as being seen by the same health professional every time they present for clinic and they

felt that they were not being seen regularly by the health professionals they were comfortable

with.

“I like the continuity of the patients, because you get to know them and it makes for an easier
consult, and I think it’s nicer for them” Specialist health professional 7.

“I want to say that why don’t we have the same specialist every time we come to clinic? Why
do they keep on changing?” CKD 3 patient 17.

Perception of improved health and management of health. A number of patients felt

that they were enjoying better health and were able to manage their health better due to attend-

ing the Diabetes Kidney Service.

Impact of a diabetes and kidney service on patients and health care providers
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“So I have to control all that. And by doing all this, I think I can achieve. And the support,
what you get from the centre, the centre here, I think is fantastic” CKD 3 patient 23.

“Yes. Yeah. I feel—I feel coming here doing my blood test before—the week before when I
come here, that's normal, 14, anyway, that they keep me on track and, if something should be
going off track, they will warn me, and that's important to me” CKD 3 patient 24.

One primary care professional noted an improvement in their patients’ health which they

attributed to the Diabetes Kidney Service.

“The feedback from the patient was good. She seemed to be well taken care of. Perhaps this is a
touch different I think” Primary care professional 1.

Areas for improvement

Process of care. All participants generally agreed that the process of care for the Diabetes

Kidney Service needed to be improved. Patients felt that they were spending a lot of time in

the waiting room before being seen.

“Yeah. If there was some way that they could maybe, I don’t know, shorten that–that waiting
time or to give an individual–oh it’s difficult I know to give everybody individual times” CKD
4 patient 15.

Additionally, patients reported prolonged consultations due to interruptions that occurred

during their review.

“The service here is good, but sometimes I find—after waiting a couple of hours to see the spe-
cialist, I find that they're interrupted a lot by other people coming in to find out—to ask a
question. . .” CKD 3 patient 19.

Specialist health professionals were also concerned by these interruptions and they under-

stood that this could have a negative impact on the process of care within the service. However,

they accepted that this practice was the nature of an integrated clinic.

“My constant concern that I’m always nagging the consultants but I understand that that’s
part of the role and, and I don’t know how that impacts on the patients as well” Specialist
health professional 7.

Both patients and specialist health professionals highlighted that the service had limited

physical space. This led to the waiting room being crowded at times.

“The aesthetics of the room; probably can't do anything about that, but that little area does
get very, very crowded around the 10 o'clock time, and so forth” CKD 3 patient 20.

Patients, primary care professionals and specialist health professionals suggested that the

service could be improved by integrating with other specialties, decentralising the service and

increasing the number of staff members who work within the service.

“But the thing that I find really frustrating is that all of–well many of these diabetic people
who have kidney disease also have cardiac disease and you don’t have a triple clinic” Primary
care professional 5.

Impact of a diabetes and kidney service on patients and health care providers
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It was noted that if the number of staff members working within the service is increased,

this would need to be matched with an increase in physical space. To help manage the cur-

rently available space, one specialist health professional suggested increasing the support given

to primary care.

“And that’s perhaps where we could build the capacity with the primary care in terms of being
a liaison type, kind of like what we’re doing with that travelling person. We could sort of, pro-
vide that peripheral support, which is keeping people in their primary care setting” Specialist
health professional 7.

In addition, some health professionals identified a need to streamline the referral criteria so

that only patients who can benefit from the service are referred to the service.

“And having, just some clearer referrals so that some of those patient who perhaps could be
seen, are not being missed” Specialist health professional 3.

Health professional education. Primary care professionals wanted more renal education

specifically on guidelines, when to make a referral to a nephrologist and dialysis. The specialist

health professionals within the Diabetes Kidney Service reflected on the success of an educa-

tion session they had a few years back and thought that this would be beneficial to current and

new staff to the service.

“I find that the diabetes side of things is very well dealt with in educational sessions for doc-
tors. . .. But we have very little education on the renal side of things. There’s hardly ever a
topic to do with the kidney” Primary care professional 5.

“And just a last point on team education, we did have, early on, some idea about doing regu-
lar team, sort of, education sessions and I think—I think that’d be worthwhile to pursue, you
know, sort of like a diabetes update, or maybe a renal update, maybe you know, once every six
months or something” Specialist health professional 5.

Patient self-management. Most patients reported that the education and health support

they received enhanced their self-management. Some patients thought that current self-man-

agement support was adequate and that there was an opportunity to reinforcing their current

knowledge.

“. . .because I said it before, it's important to have that six-monthly or four-monthly, whatever
it may be, reinforcement of, "Yeah, you're on the right track" or, "You're not dying tomorrow"
or whatever. . .” CKD 3 patient 24.

However, others found the education repetitive, with some patients taking the initiative to

find their own patient education material.

“Yes, so it’s repeating the whole thing or what I know” CKD 4 patient 11.

Still other patients found the education material inadequate, and wanted more patient

education.

“Yeah because every time you consult a kidney doctor or a diabetic doctor, they only concen-
trate on that curative method not on the preventive one” CKD 4 patient 12.

Impact of a diabetes and kidney service on patients and health care providers
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“Can they give us a diet for the kidneys to improve it? Yeah diet for the kidneys? Not to
improve it, just to–yeah to keep it stable” CKD 4 patient 10.

On the other hand, some health professionals reported that certain patients took longer to

process information and needed more support in self-management. This variation in experi-

ences exemplifies the need for patient education and the level of self-management support to

be tailored and individualised to the patient. This point was highlighted by both patients and

health professionals.

“I don't know how they could possibly—whether there's a flag on the software that says,
"Look, this person probably understands quite a bit and just is too lazy to do it" as opposed to,

"This person's new to diabetes and hasn't got the knowledge" and then it may make their time
more efficient” CKD 3 patient 20.

“. . .all the patients seeing so many practitioners or dieticians in the one session, and then they
can be somewhat overwhelmed, so they may be a bit disgruntled with the information or the
education that they’re given due to the memory and their. . .ability to recall, and I’m wonder-
ing, there seems to be some patients who are really organised with their bringing in a folder of
heir glucose, bringing in that folder, having what medications they’re on and so on” Specialist
health professional 3.

Discussion

This qualitative study involving patients with diabetes and CKD, primary care professionals

and specialist health professionals identified three key strengths and three areas of improve-

ment for the new integrated diabetes kidney service. The strengths were improved access to

services, better integration of care and perception of improved health and management of

health. Potential areas for improvement were the process of care, health professional education

and patient self-management.

Patients and primary care professionals reported improved access to healthcare through the

integrated diabetes and kidney service. The ability of the service to merge two specialist

appointments to at least one appointment is likely to improve attendance leading to improved

outcomes such as better glycaemic control [26]. The primary care professionals attributed

improved access to presence of clear communication from the time of referral up to the time

the patient is seen in the Diabetes Kidney Service. However, some primary care professionals

were not familiar with the referral criteria highlighting the need for disseminating information

about the service to all the primary care professionals within the catchment area of the Diabe-

tes Kidney Service.

All the participants pointed out that the service had resulted in better integration of care.

However, primary care professionals thought that the service could be improved further by

incorporating other specialties such as cardiology as most of the patients with comorbid diabe-

tes and CKD have cardiovascular diseases. One study reported cost savings when a diabetes

and kidney service had cardiology input [27]. However, no patient reported outcomes such as

health related quality of life have been reported. An evaluation of the health-related quality of

life of patients attending the Diabetes Kidney Service is currently being done.

Perception of improved health and management of health was identified as an important

outcome of the Diabetes Kidney Service by both patients and primary care professionals.

Patients thought that they were engaged in their care and that necessary investigations were

done in the service to monitor their progress. Additionally, primary care professionals received
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positive feedback about the service from their patients and they also noted that some patients

felt better. This could have been due to improvements in clinical outcomes such HbA1c and

eGFR as reported previously [28].

Health professional education was highlighted by both primary care professionals and special-

ist health professionals as an important area for improvement. In this regard, the service may

need to address the professional development needs of both primary care professionals and spe-

cialist health professionals to promote effective delivery of integrated care. This can be done by

implementing rigorous on boarding practices for new clinicians, networking with organisations

who have similar integrated models of care and providing learning opportunities to existing per-

sonnel through multidisciplinary meetings [29]. It is important, however, to engage both the ser-

vice users and clinicians in the development and delivery of targeted education programs.

One of the key features of the Diabetes Kidney Service is its ability to incorporate patient

self-management education. In this study, some patients preferred the education to be tailored

to their needs to avoid having the same information repeated regularly. To effectively address

the self-management education needs of patients, the service may need to develop self-man-

agement algorithms specific to people with comorbid diabetes and CKD. Up till now, self-

management algorithms have been successfully used for patients with type 2 diabetes [30] and

these may need to be adapted to suit patients with comorbid diabetes and CKD. Additionally,

electronic and mobile education and self-management approaches have been shown to be

effective in education and promoting behaviour change in patients with type 2 diabetes [31–

33]. This could be extrapolated to and explored in patients with co-morbid diabetes and CKD,

to allow individual dose adjustment, reduce cost and health provider burden and address bar-

riers around education and self-empowerment.

The strengths of this study include the rigor in the methodology where two researchers

were involved in data synthesis and development of themes. Additionally, the perspectives of

all groups of key stake-holders utilising, referring to, or involved in the integrated service were

captured, enabling triangulation of data.

Overall, health professionals and patients reported that a co-designed integrated diabetes

kidney service improved integration of care and improved health and management of health.

However, some aspects of the process of care, health professional education and patient self-

management needed improvement highlighting the need to address some patient, health pro-

fessional and health system barriers to health care.
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Table S1: Patient and health professional interview questions 

Patients Health Professionals 

What are the strengths of the Diabetes 

Kidney Service (DKS)?  

What impact has attending the DKS made to 

your health?  

What are the weaknesses of the DKS? 

How easy is it to get the healthcare that you 

need from the DKS (locality, cost, waiting 

times and parking)? 

How could this be improved? 

Have you ever missed out a DKS disease 

appointment if so why?  

What do you think about the education 

provided to help manage your diabetes and 

kidney disease?  How could it be improved? 

In your experience, what aspects of the 

health service could be improved?  

Is there anything that we have missed or that 

you came wanting to say that you haven’t?  

Think about the experiences that you have had 

with the DKS at Monash Health;  

What are the strengths of the Diabetes kidney 

service?  

What impact has attending the DKS made to 

patients’ health?  

What are the weaknesses of the DKS? 

How accessible do you think current health 

services are to patients?  

What could be done to make health services 

more accessible to patients (locality, cost, 

waiting times and parking)? 

What do you think about the education provided 

to help manage patients’ diabetes and kidney 

disease?  How could it be improved? 

In your experience, what aspects of the health 

service could be improved?  

Is there anything that we have missed or that you 

came wanting to say that you haven’t? 
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SUMMARY AT A GLANCE

A small but important study looking at the

quality of life in elderly patients on hemodi-

alysis. The study suggested that a higher

dose of hemodialysis is not associated with

an improved quality of life.

ABSTRACT:

Aim: The average age of patients requiring haemodialysis is on the rise and
has resulted in an increase in the number of elderly people receiving dialysis.
While haemodialysis is one of the treatment options for this patient group,
questions about its effectiveness have been raised. A second question centres
on how much haemodialysis is actually needed to maintain quality of life
(QoL). This study examined the relationship between dialysis adequacy and
the QoL of elderly patients on haemodialysis.
Method: A prospective cohort of 40 haemodialysis patients aged 75years and
above was recruited and studied over 3months. Quality of life was assessed
with the EuropeanQuality of Life-5 Dimensions questionnaire and dialysis ad-
equacy with the urea reduction ratio (URR), and the relationship between the
two examined using a simple linear regression model.
Results: The average age of the participants was 79.8± (3.9years; 45% were
women, and diabeteswas themain cause of kidney disease (42.5%). Themean
URR, visual analogue scale, European Quality of Life-5 Dimensions indices
score and Charlson comorbidity index scores were 78.1± (5.5)%, 65.4
± (13.7)%, 0.7± (0.27) and 6.3± (2.15), respectively. There was no clear relation-
ship between dialysis adequacy and QoL, r=0.093. Dialysis adequacy did not
significantly predict QoL (P=0.09).
Conclusion: There was no evidence for an association between haemodialysis
adequacy and QoL in elderly patients receiving haemodialysis across a URR
range of 64.0% to 88.9%. Attempts to improve dialysis adequacy beyond
these levels may not be necessary for maintaining the QoL of elderly patients
on dialysis.
Key message: Modern therapy should embrace the concept of quality of life and
focus more on symptom relief and optimization of self-management skills to
improve the well-being of the elderly patients with ESKD.

The average age of patients undergoing renal replacement
therapy is on the rise. The United States Renal Data System re-
ported that 26% of all patients commenced on haemodialysis
in 2011 were over the age of 75 years (26639 patients).1 In
Australia, 452 patients (21% of all new cases) in this age group
were started on haemodialysis in 2012.2 The 2013 Australian
and New Zealand Dialysis and Transplantation Registry further
revealed that there were 2484 people aged 75years and above
receiving haemodialysis, being 27% of all haemodialysis
patients, and this number includes 447 people aged over
85years, a rise of 7% from 2011.2 This trend has been

attributed to an increase in the life expectancy, improvement
of the therapeutic arsenal, and knowledge and control of
comorbid diseases.3 As a result, the number of elderly patients
requiring replacement therapy is growing. Several studies have
also noted this drastic increase of the elderly population receiv-
ing dialysis.4–6

There are several challenges associated with caring for
elderly patients on dialysis. Most of the problems stem from
the complexity of their comorbidities, need for interdisciplinary
care and assessment of their functional status,3 late referrals,
limited treatment alternatives, difficulties with dialysis vascular
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access6 and the need to balance their quality of life (QoL)with a
suitable therapeutic approach. The benefit of dialysis to this
population group has received widespread scrutiny. Demoulin
and associates in a Belgian study concluded that octogenarians
with chronic kidney disease were more prone to dying of an
associated comorbidity than to need dialysis,7 and Chandna
and colleagues report no differences in survival between the
elderly who were on dialysis and those who had conservative
management.8

Currently, there is ambiguity on who should be commenced
on dialysis in this older age group, the dose they should receive
and when they should cease treatment because of their accu-
mulated comorbidities. The use of reliable and valid assessment
and prognostic tools is therefore recommended as well as the
evaluation of the QoL of elderly patients with end-stage kidney
disease (ESKD). QoL assessment helps to plan the individual
strategy of treatment, to determine the efficacy of medical
intervention, and to evaluate the quality of medical care.9

Patients’ perception of their symptoms is a critical
determinant of their mental and physical well-being.10

For patients commenced on dialysis, inadequacy of
haemodialysis is one of the determinants of morbidity
and mortality. The purpose of this study was to examine
the relationship between QoL and haemodialysis adequacy
with an overall objective of gaining vital information that
could be embraced in the design of suitable medical and
self-management interventions for elderly patients even
before they commence dialysis.

METHODS

This single-centre, prospective cohort study took place at an
acute dialysis unit of a large public teaching hospital located
in the south-eastern part of Melbourne, Australia, which caters
for approximately 450 haemodialysis patients dialysing at satel-
lite centres within its catchment area. The study was conducted
between January 2013 and June 2014.

There were 81 patients aged 75years and above who re-
ceived haemodialysis at this unit. Those on haemodialysis for
at least 3months, English speaking and not having cognitive
impairment, dementia, active psychosis or terminal illnesses
were invited to participate (n=51), and 40 agreed to participate
and provided informed consent.

According to the a priori sample size calculation by G*Power,
a statistical analysis program developed by Faul and associ-
ates,11 a sample size of 33 was required to detect at least a
moderate effect (d=0.4) on the European Quality of Life-5
Dimensions Visual Analogue Scale (EQ-5D-VAS) on a signifi-
cance level of 5% (two-tailed) with a statistical power of
80%. To account for possible attrition, we increased the sample
size to 40 participants. Cohen’s d effect size was interpreted as
follows: small (0.2), medium (0.5) or large (0.8).12 A medium
effect size on the EQ-5D-5L VAS has been previously reported
to be medium.13,14

The questionnaires were administered by trained dialysis
staff during the participants’ midweek dialysis session. The
participants were followed up for 3months, and they had their
routine monthly bloods and assessment of study outcomes
performed during this period. The 3months follow-up period
was chosen as the most pragmatic period over which complete
data collection could be achieved. Given the widely reported
high attrition levels15–18 observed in studies of this cohort of
patients and our sample size, a longer follow-up period may
have resulted in loss of a significant number of participants,
thereby affecting the overall power the overall power of the
study to show any difference. The study received ethical
approval from Monash Health (HREC Ref: 12396L).

Outcome variable

Quality of life

The primary outcome for this study was QoL. Health-related
QoL was measured with the EQ-5D-5L questionnaire,19 which
has been shown to be feasible, reliable and valid by previous
studies.20–22 Gerard and colleagues23 also suggest that in pa-
tients undergoing haemodialysis, and potentially older chroni-
cally ill patient groups, EQ-5D is the primary preference-based
generic health-related QoL instrument because older people
find it easier to follow and complete. The questionnaire uses five
dimensions, which describe an individual’s self-rated QoL, and
these are mobility, self-care, usual care, pain/discomfort and
anxiety/depression. The respondents have an opportunity to
rate themselves according to five levels of severity, which are
no problems, slight problems, moderate problems, severe
problems and extreme problems. For this study, the EQ-5D-
5L-reported problems were dichotomized into ‘no problems’
(level 1) and ‘problems’ (levels 2 to 5), thereby changing the
profile into frequencies of reported problems (Fig. 1). The EQ-
5D-5L also uses a VASwith the end points labelled best imagin-
able health state at the top and worst imaginable health state at
the bottom having numeric values of 100 and 0, respectively.

Fig. 1 Frequency of reported problems by dimension and age group.

Dialysis dose and quality of life in the elderly
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Participants were asked to mark on the scale an estimate of
what their health status was on the day they completed the
questionnaire.

Predictor variables

Dialysis adequacy was measured using the urea reduction ratio
(URR). A URR is a number expressed as a percentage that is
used to quantify dialysis treatment adequacy. The URR was
calculated by (pre-dialysisurea� post-dialysisurea) divided by
pre-dialysisurea, and it was expressed as a percentage. Available
literature has suggested that a URR >65% improves the out-
come of patients on haemodialysis;2,24,25 hence, 65% is the
minimum accepted level. Blood tests for urea were obtained
pre-dialysis and post-dialysis in the third week of every month
for 3months, and the average result was used. This method
was meant to reduce bias because serum urea levels may be
confounded by other variables such as diet.

The demographic characteristics of the participants were
recorded as well as the time that each patient spent on dialysis
also known as dialysis duration, another important measure of
dialysis adequacy.

Comorbidity

The Charlson comorbidity index (CCI) was used to quantify
comorbidity.26 Based on the CCI score, the severity of comor-
biditywas categorized into three grades27:mild, withCCI scores
of 1–2; moderate, with CCI scores of 3–4; and severe, with CCI
scores ≥5 (Table 1).

Follow-up

All participants were followed for a period of 3months (after
their baseline assessment) for ascertainment of hospitalizations.

Statistical methods

Descriptive variables are provided as the arithmetic mean and
95% confidence intervals for normally distributed variables
and median (interquartile range) for skewed variables. Rela-
tionships between the slope changes in QoL measurements,
and URR levels were analysed by Pearson’s correlation coeffi-
cient tests. For the purpose of the statistical analysis, the VAS
was chosen as the measure of QoL. The null hypothesis tested
was that there was no relationship between these two

variables (regression coefficient=0). A simple linear regres-
sion analysis adjusted for age, sex and comorbidity index
was also conducted to determine if QoL could be predicted
from dialysis adequacy scores. To optimize the reliability of
the analysis, data were inspected for missing values. There
were three missing values, which were managed by the
listwise deletion technique. Data were also checked for nor-
mality. Statistical significance was accepted at P< 0.05. The
analysis was conducted using STATA version 12.0 (StataCorp
LP, College Station, TX, USA).

RESULTS

Characteristics of study participants

Forty patients with an average age of 79.8 years (standard devi-
ation (SD)±3.9) participated in the study (45% women).
Three patients were consented but subsequently excluded
because they did not complete the questionnaires. Table 2
shows the clinical characteristics of the cohort. Seventeen pa-
tients (42.5%) reported having diabetes, which happened to
be the most common cause of ESKD, while 28 (70%) reported
having cardiovascular disease.

Table 1 Distribution of the Charlson comorbidity scores

Category Frequency Percentage (%)

Mild (1–2) 0 0

Moderate (3–4) 9 22.5

Severe (≥5) 31 77.5

Total 40 100.0

Table 2 Demographic and clinical characteristics (N = 40)

Variables Value (SD/%/CI)

Demographic characteristics

Gender (male n† %) 22 (55)

Age (μ‡ ± SD years) 79.8 (3.9)

English as first language 23 (57.5)

Australian born 15 (37.5)

Private health insurance 4 (10)

Clinical characteristics

Dialysis access (AVF n %) 35 (87.5)

Time on HD (μ ± SD years) 4.4 ± 4.2

HD duration (μ ± 95% CI hours) 4.45 (4.3–4.6)

Diabetes (yes n %) 17 (42.5)

Cardiovascular Disease (yes n %) 28 (70)

Hospitalization§ (yes n %) 19 (47.5)

QBE (μ + SD mls/min) 280.6 ± 23.8

Comorbidity index (CCI) scoring (μ ± SD) 6.3 (2.2)

URR (% ± 95% CI) 78.14 (76.4–79.9)

Pathological characteristics

Haemoglobin (μ ± SD g/L) 103.3 ± 15.4

Calcium (μ ± SD mmol/L) 2.2 ± 0.2

Phosphate (μ ± SD mmol/L) 1.4 ± 0.4

Parathyroid hormone (μ ± SD pg/ml) 29.4 ± 24.1

Albumin (μ ± SD g/L) 32 ± 4.0

Outcome variables

VAS (% + SD) 65.4 ± 13.7

EQ-5D index scores (μ ± SD) 0.7 ± 0.21

†Number of patients in that category. ‡Mean. §Number of patients hospitalized

during the 3-month period of the study. QBE, Blood flow rate in millimeters per

minute. AVF, arteriovenous fistula; CI, confidence interval; CCI, Charlson

comorbidity index scoring; VAS, visual analogue scale expressed as a percentage;

SD, standard deviation.
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Dialysis parameters and adequacy

The mean period on haemodialysis was 4 years 4months (SD
±4.2). Most patients (87.5%) were dialysing with an arteriove-
nous fistula, and the average duration of dialysis was 4.5hrs
(SD±0.4). The mean URR was 78.1% (SD±5.5) with a range
of 64.0–88.9% (Fig. 2).

Quality-of-life scores

The mean VAS and EQ-5D-5L scores were 65.4% (SD±13.7)
and 0.7 (SD±0.2). The reported frequencies of the problem di-
mensions assessed by the EQ-5D were usual activity (81%),
pain/discomfort (76%), mobility (73%), anxiety/depression
(49%) and self-care (41%). Participants generally reported
problems across all dimensions, but the effect of age was stron-
gest for usual activity and weakest for self-care (Table 3).

Comorbidity scores

The mean CCI score for the elderly patients was 6.3 (SD±2.2).
The majority of patients (77.5%) had severe comorbidity

(CCI≥ 5). The mean CCI score for those with diabetes was 6.6
(SD±2.4) and not significantly different to those without
diabetes (P=0.29).

Hospitalization

A total of 14 patients (35%) were hospitalized during the
3months study follow-up (12 patients had one episode of
hospitalization and two patients had two episodes of hospital-
ization). Participants were mainly hospitalized for infection
and vascular access related procedures (Table 4). The mean
VAS score for hospitalized patients was slightly lower than
for non-hospitalized patients but not significantly so (61.7%
(SD±11.9) vs 67.8% (SD±13.6), P=0.46).

Association between dialysis adequacy and quality
of life

Age, gender and dialysis adequacy were not significantly asso-
ciated with the VAS score (Table 5). In a univariable analysis
(model 1), dialysis adequacy was not significantly associated
with VAS score P=0.085 (Table 5). Similar non-significant
trends were observed in a multivariable analysis (model 2)
including predictor variables whose association with QoL
was highly expected, that is, age, gender and comorbidity
(Table 5).

To check whether our non-significant results were due to a
lack of statistical power, we conducted a post hoc power analy-
ses using G*Power11 with power (1� β) set at 0.80 and
α=0.05, two-tailed. The power analysis revealed that on the
basis of the mean and effect sizes observed in the present study
(d=0.41), a minimum of 40 participants would be needed to
obtain statistical power at the recommended 0.80 level. Thus,
it is unlikely that our findings can be attributed to a limited
sample size.

DISCUSSION

Our study found that over the URR spectrum studied, there
was no clear relationship between dialysis adequacy and the
QoL of elderly patients on haemodialysis. This was observed
despite elderly patients on haemodialysis reporting significant
problems on all QoL domains especially usual activity and
mobility. At least 77.5% of the participants had severe comor-

Fig. 2 Histogram showing distribution of urea reduction ratio.

Table 3 Frequency of reported problems by dimension and age group

EQ-5D dimension

Age groups

Total75–79 80–84 >85

Mobility No problem 8 1 1 10

Problems 14 10 3 27

Self-care No problems 14 5 3 22

Problems 8 6 1 15

Usual activity No problems 5 2 0 7

Problems 17 9 4 30

Pain/discomfort No problems 4 3 2 9

Problems 18 8 2 28

Anxiety/depression No Problems 13 4 2 19

Problems 9 7 2 18

Table 4 Reasons for hospitalization

Reason Hospitalization episodes (%) Average length of stay (days)

Infection 4 (28.6) 10.25

Vascular 3 (21.4) 4

Cardiac 2 (14.3) 5.5

Gastrointestinal 2 (14.3) 12

Fluid overload 2 (14.3) 2.5

Anaemia 1 (7.1) 12

Dialysis dose and quality of life in the elderly

© 2015 Asian Pacific Society of Nephrology 317

229



bidity, a finding which is consistent with this study group.
During the 3-month follow-up period, 35% of the participants
were hospitalized, and there was no significant difference
between the QoL of the hospitalized and non-hospitalized
patients.

Althoughmuchwork has been reported on dialysis adequacy
as an outcome in the general dialysis population, this is the first
study that has examined the association of haemodialysis ade-
quacywith QoL in the elderly (75years and above).28 Similarly,
a recent cross-sectional study of haemodialysis patients (mean
age of 52.5±12.0 years) did not find any significant correlation
between dialysis adequacy and different domains of the 36-Item
Short Form Health Survey.29 Another larger study using cross-
sectional data from China reported no meaningful difference
in reported QoL for patients dialysing two times versus three
times weekly.30 Several other studies comparing QoL and dial-
ysis adequacy using Kt/V report no association31,32 including a
study of peritoneal dialysis patients on continuous ambulatory
peritoneal dialysis or automated peritoneal dialysis that re-
ported no significant difference between dialysis adequacy and
various parameters of physical and mental QoL.33 In contrast,
there are a few studies of the general dialysis population that
have shown that QoL may be influenced by dialysis ade-
quacy.34,35 Simic-Ogrizovi and others report that haemodialysis
patients managed to maintain all four QoL dimensions un-
changed over 6years, and this was due to the quality of
haemodialysis, anaemia treatment and a significant increase in
their mean Kt/V which can be used as a measure of dialysis ad-
equacy.36 Similarly, Manns and associates37 in a cross-sectional
study with 128 haemodialysis patients (mean age 61.8 years)
report that dialysis adequacy is significantly associated with
QOL in haemodialysis patients.

Our study highlights the problems with usual activity and
mobility reported by older patients. A study by de Wit and
others38 also stresses that patients experienced most problems
with daily activities leading to 61% of these patients failing to
perform their daily activities normally. This can be attributed
to the nature of the haemodialysis procedure, which can be
physically taxing and burdensome even for young and other-
wise healthy individuals, and many of the challenges and
problems related to dialysis aremagnified in older adults.39 This

is consistent with findings of several studies, which have
reported significantly lower QoL scores on the physical domain
of many dialysis patients.40–45

The elderly haemodialysis patients in our study had a mean
CCI of 6.3,which puts them in the severe comorbidity category.
The score was calculated without the age component. Previous
work reveals that mortality in elderly patients is closely corre-
lated to comorbidities independent of age.46–48 A higher CCI
score is therefore a strong predictor of mortality in elderly
dialysis. Patients with low CCI scores are likely to benefit more
from optimization of their dialysis compared with the majority
of the elderly patients with much comorbidity. Elderly patients
choosing conservative kidney management have managed to
maintain their QoL,49 while those who had chosen dialysis
had a high risk of mortality in a nationwide population-based
study in Taiwan.50 Renal palliative care is therefore recom-
mended in these circumstances,8 but only after application of
objective tools to measure the patients’ comorbidity status. In
this regard, Murtagh and associates51 highlight that comorbid-
ity should therefore be considered when advising elderly
patients for or against dialysis.

This investigation draws its strengths from the use of valid
and reliable tools (EQ-5D-5L questionnaire and VAS) for mea-
suring QoL in elderly patients. Patients were requested to
report about their health status on the day they completed
the questionnaire to reduce recall bias. Furthermore, the
design of this study allowed for a prospective assessment of
the participants’ comorbidity and hospitalization status during
the 3-month follow-up period. On the other hand, our study
was limited by the fact that the URR results were not broadly
spread for us to ascertain the relationship between the two var-
iables across a wider URR range. In addition, our study was
limited by a short follow-up duration, and this could be the rea-
son why a significant difference in QoL could not be detected.
No difference in QoL was shown between hospitalized and
non-hospitalized elderly dialysis patients. In conclusion, no
evidence for an association between haemodialysis adequacy
and QoL in elderly patients receiving haemodialysis was found.
The relationship between these two variables may require
further exploration. We recommend the need for an individu-
alized approach when managing the elderly with ESKD.

Table 5 Main determinants of quality of life by multiple linear regression

Dependent variable Models β coefficient t P-value 95% CI

VAS Model 1 (R2 = 0.076)†

URR �0.682 �1.77 0.085 �1.464 .099

Model 2 (R
2
= 0.177)‡

URR �0.709 �1.65 0.108 �1.583 .164

Comorbidity �0.505 �0.51 0.614 �2.519 1.508

Age 0.998 1.78 0.084 �0.141 2.137

Gender 2.637 0.57 0.574 �6.791 12.065

Model 3 (R
2
= 0.049)§

Hospitalization �6.488 1.39 0.171 �2.935 15.911

†Univariate model. ‡Ran with other covariates: comorbidity, age and gender. §Showing hospitalization as a predictor variable. CI, confidence interval; VAS, visual

analogue scale (quality-of-life measurement scale); URR, urea reduction ratio, which is a measure of dialysis adequacy.
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Modern therapy should also embrace the concept of QoL and
focus more on symptom relief and optimization of self-
management skills to improve the well-being of the elderly
patients with ESRD.
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DRP: Diabetes Renal Project -

(Patient Survey - Health Experiences)

Thank-you for participating in this large multi-centre research project, called the Diabetes Renal Project
(DRP). This National Health and Medical Research Council (NHMRC) partnership project is being

conducted by Monash University, in partnership with Monash Health, Alfred Health, Royal North Shore

Hospital, Concord Repatriation General Hospital, The George Institute for Global Health, Diabetes
Australia, and Kidney Health Australia.

INSTRUCTIONS

PLEASE:

Use a black BIRO, (DO NOT use a pencil or a fountain or felt tip pen)

Please PRINT in CAPITAL letters and stay within the box provided for text.

If you make a mistake when writing, cross it out with one thick line and write your correct
answer above the box.

To answer a multiple choice question place a CROSS INSIDE the box like this:

If you make a mistake, place a diagonal line through the incorrect answer like this:
and then put a cross in the box of your preferred response.

Write dates using leading zeros (e.g. 6th April 2011 = 06/04/2011)

DO NOT USE liquid paper to correct mistakes.

AVOID folding the form.

Please complete every page of the questionnaire.  Sometimes questions may seem very
similar or repetitious but they are all a little different, so please answer each question.

THANK YOU

X

X
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 Date

1. Age (years)

English Italian Spanish Greek

Arabic Vietnamese Cantonese Hindi

Mandarin Other, (please specify)

2. Country of birth

3. Main language spoken at home?

Part 1: Health Indicators (Patient Survey)

 day  month  year
/ /

Section 1: General Information

4. What type of diabetes do you have?

5. How many years have you had diabetes?

6. How do you manage your diabetes? (select all that apply)

10. Who explains your medications to you? (select all that apply)

Not at all confident

Type 1 Type 2 Unsure Other

Diet and lifestyle only

Tablets to lower blood glucose

Byetta injections (2 per day)

Insulin injections (3 or fewer per day)

Insulin injections (4 or more per day)

Insulin pump therapy

Other (please specify)

7. If you use insulin how confident are you in self- adjusting your insulin dose? (select one option)

Extremely Confident1 2 3 4 5

Section 2: Diabetes

Section 3: Kidney Disease

8. How many years have you had kidney disease?

9. Did you develop kidney disease as a result of your diabetes? No Yes Unsure

Section 4: Medication

GP

GP Practice Nurse

Private kidney specialist

Kidney nurse

Private endocrinologist/diabetes specialist

Diabetes nurse

Kidney doctor at a public hospital clinic

Diabetes doctor at a public hospital clinic

Pharmacist

Other (please specify)

years months

years months

Hospital ID: Site Staff ID: Participant ID:
34067
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Section 4: Medication (cont)

11. Which health professional(s) do you see to manage your diabetes and kidney disease? (select all
that apply)

GP

GP Practice Nurse

Private kidney specialist

Kidney nurse

Private endocrinologist/diabetes specialist

Diabetes nurse

Kidney doctor at a public hospital clinic

Diabetes doctor at a public hospital clinic

Dietitian

Podiatrist

Optometrist

Ophthalmologist

Other (please specify)

0-3
months

ago

4-6
months

ago

7-12
months

ago

Over 12
months

ago

 Never

12. Please record the last time you saw the following health professionals. (Select the appropriate
frequency for each professional)

Endocrinologist (diabetes doctor)

Diabetes Nurse Educator

Kidney Nurse Practitioner

Nephrologist (kidney doctor)b.

c.

f.

g.

h.

i.

j. Social Worker

Dentist

Podiatrist

Optometrist

Dietitian

Ophthalmologist

a.

d.

e.

Uncertain

13. If you run out of medication what would you do? (Select all that apply)

Obtain a supply from my local pharmacy, even if I didn’t have a prescription

Obtain a prescription from my GP then have it filled at my local pharmacy

Wait until I next saw a doctor to obtain another prescription

I never run out because I always ensure I have a spare supply

Hospital ID: Site Staff ID: Participant ID:
34067
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Section 5. Barriers and support

Disagree Somewhat
disagree

Somewhat
agree

Agree

a. My  diabetes and kidney specialist does not spend enough
time with me

b. My  diabetes and kidney specialist  does not  provide me with
enough information/education about my diabetes and kidney
disease

14. Barriers causing difficulty in caring for your diabetes and kidney disease (Mark disagree or
somewhat disagree or somewhat agree or agree to each listed barrier.  Please choose only one option per
barrier).

c. I am often seen by a different doctor each time I attend my
diabetes or kidney disease appointment

e. I do not have a good relationship with my specialist or other
specialist health service staff

d. My specialists give me conflicting advice

f. Specialist health service staff are not caring, polite and
helpful

g. My specialists  do not communicate well with my GP

i. I do not have a good GP

h. My specialists  don’t communicate well with each other

j. I need more education and understanding of my diabetes

k. I need more education and understanding of my
kidney disease

l. The information provided by my doctors or health professionals
is hard to understand because  English is not my first language or
the information is not culturally relevant

m. The information provided by my doctors or health
professionals is too complicated

o. It is difficult to obtain medical support and advice for my kidney
disease when I need it

q. I am unable to afford the cost of attending
appointments or buying medication for my diabetes

n. It is difficult to obtain medical support and advice for my
diabetes when I need it

p. I have had an unsatisfactory prior experience with a diabetes or
kidney health service/specialist

r. I have trouble adjusting to the impact that diabetes and kidney
disease has made on my life and/or that of my family and friends

s. My diabetes and kidney disease makes me feel very
unwell

t. My other illnesses affect my ability to look after my diabetes
and kidney disease

Hospital ID: Site Staff ID: Participant ID:
34067
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16. Do you have difficulty in accessing a diabetes service?

Section 5: Barriers and support (cont)

Disagree Somewhat
disagree

Somewhat
agree

Agree

v. My job makes it difficult to take care of my diabetes and
kidney disease well

x. I do not feel motivated enough to look after my diabetes
and kidney disease well

z. I have difficulty knowing what I can eat/drink, for my
diabetes and kidney disease

aa. I experience unpleasant side-effects from my
medication

bb. I do not receive support from my family

u. I have many other stressors in my life, and taking care of my
diabetes and kidney disease is not a high priority

w. My mood (e.g. feeling down, worried, frustrated) gets in the
way of me looking after my diabetes and kidney disease

y. I have trouble maintaining  the right diet or fluid restriction for
my diabetes and kidney disease

cc. I do not receive support from my friends

dd. I find it difficult to get services for home-help

ee. Please list any additional problems:

Section 6: Diabetes Service and Kidney Service

15. Are you registered with the National Diabetes Service Scheme (NDSS)? This service supports people

living with diabetes by providing subsidised blood glucose strips and free insulin pen needles/syringes. It is not the same as being

a member of Diabetes Australia. No Yes

No      Skip to Q 17

Yes 16.1. Why is it difficult for you to access a diabetes service? (select all that apply)

No private transport e.g. car/ driver

Parking (e.g. cost, locality to the clinic)

Disability

Cost (e.g. appointments, prescription costs)

Time of appointment (e.g. during work hours)

Location of the service (e.g. distance from home)

Time spent each week at dialysis

I have too many appointments

Long waiting times before I get an appointment

Long waiting times in the waiting room before I see a doctor

I don't have a problem with accessing a service

Other (please specify)

Hospital ID: Site Staff ID: Participant ID:
34067
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Section 6: Diabetes Service and Kidney Service (cont)

17. How satisfied are you with the care provided by your diabetes service? (select one option)

1 2 3 4 5 Extremely SatisfiedNot at all satisfied

18. Do you have difficulty in accessing a kidney service?

18.1. Why is it difficult for you to access a kidney service? (select all that apply)

No  Skip to Q 19

Yes

No private transport e.g. car/ driver

Parking (e.g. cost, locality to the clinic)

Disability

Cost (e.g. appointments, prescription costs)

Time of appointment (e.g. during work hours)

Location of the service (e.g. distance from home)

Time spent each week at dialysis

I have too many appointments

Long waiting times before I get an appointment

Long waiting times in the waiting room before I see a doctor

I don't have a problem with accessing a service

Other (please specify)

Not at all satisfied 1 2 3 4 5 Extremely Satisfied

19. How satisfied are you with the care provided by your kidney service? (select one option)

20. An ideal health service to look after my diabetes and kidney disease would include: (please
cross either no or yes in the table below)

a. Regular contact with a case manager, nurse or doctor who knows my entire medical
history and who will help me coordinate the management of my health

b. Education sessions to help me manage my diabetes, including information about
correct food choices and what support is available

c. Education sessions to help me manage my kidney disease, including information
about correct food choices and what support is available

No Yes

No Yes

d. Education sessions for my family so that they can understand my condition

e. Education sessions targeted to the public/community about diabetes and kidney
disease

f. Education handouts that are culturally relevant, in my native language, easy to
understand, and in an appropriate format (e.g. DVD)

g. Seeing the same doctor or health professional when I attend my diabetes and
kidney disease appointments

h. All my doctors giving me the same information/advice, instead of
conflicting information/advice

i. Good communication between my doctors

j. Centralised Electronic health medical records with investigation results,
which all my doctors can access

k. Friendly, caring, supportive and knowledgeable staff and medical
professionals

No Yes

No Yes

No Yes

No Yes

No Yes

No Yes

No Yes

No Yes

No Yes

Hospital ID: Site Staff ID: Participant ID:
34067
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n. Routine access to a psychologist for emotional support No Yes

No Yesm. Shorter waiting times in the waiting room

No Yes
l. A combined multidisciplinary clinic with both diabetes and kidney doctors,
as well as other health staff (such as dietitian, nurse educators, podiatrists
etc) in the one place

Section 6: Diabetes Service and Kidney Service (cont)

No Yeso. Routine access to a dietitian

No Yesq. Routine access to an eye doctor

No Yess. Routine access to a kidney nurse

No Yesp. Routine access to a podiatrist

No Yesr. Routine access to a diabetes nurse educator

No Yest. Routine access to a pharmacist

u. Routine access to a social worker No Yes

w.Routine review by doctors and health professionals for my diabetes and kidney
disease (e.g. diabetes doctor, dietitian, podiatrist) while I am on dialysis

No Yes

y. Incentives to staff members to provide good patient service (e.g. Monthly
prize)

No Yes

v. Routine access to an occupational therapist No Yes

z. Debriefing groups and education sessions for staff members to improve
patient care No Yes

x. Appointment reminders (e.g. phone call/text message/email) prior to my
appointment

No Yes

No Yesaa. Affordable parking close to clinic/dialysis

No Yescc. 24 hour hotline to staff in case I need advice or assistance

No Yesbb. Diabetes and renal services being offered in my local community,
rather than primarily based in the hospital

Section 7: Summary of Diabetes Self Care Activities for Diabetes and Kidney Disease

Please recall the last 7 days that you were well when answering the following questions. (Please select one
response per question).

21. How many of the last 7 days have you followed a healthy eating plan?

0 1 2 3 4 5 6 7

22. Over the past month how many days per week have you followed  your eating plan?

0 1 2 3 4 5 6 7

Diet

Hospital ID: Site Staff ID: Participant ID:
34067
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Section 7: Summary of Diabetes Self Care Activities for Diabetes and Kidney Disease (cont)

23. On how many of the last 7 days did you eat five or more servings of fruit?

0 1 2 3 4 5 6 7

24. On how many of the last 7 days did you eat high fat foods such as red meat or full dairy products?

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

25. On how many of the last 7 days did you participate in at least 30min of exercise?

0 1 2 3 4 5 6 7

26. On how many of the last 7 days did you participate in a specific exercise session?

Excercise

Blood Sugar Testing

27. On how many of the last 7 days did you test your blood sugar?

0 1 2 3 4 5 6 7

28. On how many of the last 7 days did you test your blood sugar the number of times recommended
by your health care provider?

0 1 2 3 4 5 6 7

29. On how many of the last 7 days did you check your feet?

0 1 2 3 4 5 6 7

30. On how many of the last 7 days did you inspect the inside of your shoes?

0 1 2 3 4 5 6 7

Foot Care

Smoking

31. Have you smoked or taken a puff of a cigarette in the last 7 days?

No    Skip to Q 32

Yes 31.1 How many cigarettes did you smoke on an average day?

Medications
32. On how many of the last 7 days did you take your recommended diabetes medication?

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

33. On how many of the last 7 days did you take your recommended insulin injections?

0 1 2 3 4 5 6 7

34. On how many of the last 7 days did you take your recommended number of diabetes pills?

Hospital ID: Site Staff ID: Participant ID:
34067
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DRP: Diabetes Renal Project

(Doctors Survey - Health Indicators)

Thank-you for participating in this large multi-centre research project, called the Diabetes Renal Project

(DRP). This National Health and Medical Research Council (NHMRC) partnership project is being conducted

by Monash University, in partnership with Monash Health, Alfred Health, Royal North Shore Hospital,

Concord Repatriation General Hospital, The George Institute for Global Health, Diabetes Australia, and

Kidney Health Australia.

INSTRUCTIONS

PLEASE:

Use a black BIRO, (DO NOT use a pencil or a fountain or felt tip pen)

Please PRINT in CAPITAL letters and stay within the box provided for text.

If you make a mistake when writing, cross it out with one thick line and write your correct
answer above the box.

To answer a multiple choice question place a CROSS INSIDE the box like this:

If you make a mistake, place a diagonal line through the incorrect answer like this:
and then put a cross in the box of your preferred response.

Write dates using leading zeros (e.g. 6th April 2011 = 06/04/2011)

DO NOT USE liquid paper to correct mistakes.

AVOID folding the form.

Please complete every page of the questionnaire.  Sometimes questions may seem very
similar or repetitious but they are all a little different, so please answer each question.

THANK YOU

X

X

DRP Doctor Survey V2.0 April 2014 Page 1 of 6

Hospital ID: Site Staff ID: Participant ID:Hospital ID: Site Staff ID: Participant ID:
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 Date

1. Age (years)

Male Female2. Gender

3. Participant Post-code

4. Aboriginal background

7. Is the participant a current smoker ?

 Health Indicators (Doctors Survey)
 day  month  year

/ /

Section 1: Demographic of Patient Participant

No Yes

No Yes5.Torres Strait Islander
background

No  Skip to Q 8

Yes

6. Maori/Pacific Strait
Islander background

7.1. Average number of cigarettes
 smoked per day?

8. Has the participant previously smoked ?

8.1. Average number of cigarettes
 smoked per day?

No Yes

9. Does the participant currently drink alcohol?

9.1. Average number of standard
drinks per week?

Section 2: Examination Findings

Please complete with the most recent examination findings and date of examination

10. Blood Pressure - (the average of 3 readings measured after 5 minutes sitting)

mmHg / /
 day  month  year

11. Heart Rate

12. Weight

13. Height

Bpm

. Metres

. Kg

/ /
 day  month  year

/ /
 day  month  year

At the most recent examination, does the participant have the following conditions:

/ /
 day  month  year

No  Skip to Q 9

Yes

No  Skip to Q 10

Yes

/ 10.1

11.1

12.1

13.1

14a. New loss of vibratory sensation (both feet)
No Yes

Not examined/unknown

Date of examination 14a.1 / /
 day  month  year

14b. New loss of ankle reflexes (both legs)
No Yes

Not examined/unknown

Date of examination 14b.1 / /
 day  month  year

14c. New loss of light touch (eg. loss of pressure sensation with 10gm force monofilament)
No Yes

Not examined/unknown

Date of examination 14c.1 / /
 day  month  year

Hospital ID: Site Staff ID: Participant ID:
27311
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15. Foot ulcers

16. Foot deformity

/ /
 day  month  year

/ /
 day  month  year

No Yes

Not examined/unknown

No Yes

Not examined/unknown

Date of examination

Date of examination

15.1

16.1

Section 3: Medical History

17. Diabetes Type Type 1 Type 2 18. Duration of diabetes

Has the participant experienced any of the following complications/comorbidities?

19. Ischemic Heart Disease?

20. Stroke?

21. Peripheral Vascular disease?

22. Diabetic Retinopathy?

No Yes

No Yes

No Yes

No Yes

24. Diabetic Nephropathy? No Yes

23. Peripheral Neuropathy?

years months

No Yes

25. Hypertension

26. Dyslipidemia

27. Does the participant have a family history of heart disease? No Yes

No Yes

No Yes

Section 2: Examination Findings (cont)

28. Duration of nephrological care

30. Is the patient currently on dialysis?

No  Skip to Q 31

Yes Haemodialysis No Yes Number of months on dialysis

Peritoneal No Yes Number of months on dialysis

29. Kidney disease stage (select one option) Stage 3a Stage 3b Stage 4 Stage 5

30.1

30.3

30.2

30.4

years months

Unknown/not documentedOR

OR Unknown/not documented

OR Unknown/not documented

Hospital ID: Site Staff ID: Participant ID:
27311
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31. Prior to their current dialysis, has the patient been on any other form of dialysis?

No  Skip to Q 32

Yes Haemodialysis?

No Yes

Date commenced / /

/ /
 day  month  year

No Yes

Peritoneal dialysis?

Date commenced

/ /
 day  month  year

Date ceased

/ /
 day  month  year

32. Has the patient had a kidney transplant?

No  Skip to Q 33

Yes Date of transplant / /
 day  month  year

Section 4: Medical Care of Diabetes and Chronic Kidney Disease

33. How often does the participant monitor his/her diabetes with a blood glucose monitor? (select
one option)

    3 times per day

2 times per day

Once per day (daily)

A few times per week

Once per week (weekly)

Rarely

Uncertain

Not documented

 day  month  year

Date ceased

31.1 31.4

31.3

31.2

31.6

31.5

32.1

≥

Section 3: Medical History (cont)

3 months
or less

4-12
months ago

13-24
months ago

As
required

Not referred/reviewed by
this health professional

a.

b.

 Endocrinologist

 Nephrologist

34. Please indicate when the participant was last referred/seen by the following health professionals.
(Select the appropriate response for each health professional).

c. Diabetes Nurse Educator

e. Optometrist

d. Renal Nurse Practitioner

f. Ophthalmologist

g. Podiatrist

i. Dietician

h. Dentist

j. Social Worker

Uncertain

OR Unknown/not documented

Hospital ID: Site Staff ID: Participant ID:
27311
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Section 5: Medications

35. Is the participant on Insulin?

No  Skip to Q 36

Yes No YesIs the participant on an Insulin pump?35.1

35.2    What type of insulin? (select all that apply)

Long acting Short acting Rapid acting Basal

36. Is the participant on diabetes tablets?

No   Skip to Q 34

Yes Does the participant take:

36.1 Metformin?

36.2 Sulphonylurea?

36.3 Glitazone?

36.4 Acarbose?

36.5 Gliptin (DPP4 inhibitor)?

36.6 GLP1 agonist?
(e.g exenatide or liraglutide)

No Yes

No Yes

No Yes

No Yes

No Yes

No Yes

37. Other medications - is the participant taking:

37.1 ACE inhibitor?

37.4 Statin?

37.5Fibrate?

37.6 Erythropoieting Stimulating Agent?

37.7 Phosphate binder?

37.8 Iron Supplementation (IV or Oral)?

No Yes

No Yes

No Yes

No Yes

No Yes

No Yes

36.8 Other  diabetes medication (please list below)

36.7 SGLT2 inhibitors? No Yes

37.2 Angiotensin2 Receptor Blocker? No Yes

37.3 Other Antihypertensives? No Yes

Hospital ID: Site Staff ID: Participant ID:
27311
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43. Please enter the most recent
Haemoglobin test result:

Section 6: Investigations

38.1 HbA1c mmol/mol / /
 day  month  year

39. Please enter details below of the most recent
lipid profile results:

39.1 Total Cholesterol

39.2 LDL Cholesterol

.

.
mmol/L

mmol/L

39.3 HDL Cholesterol

39.4 Triglycerides

. mmol/L

mmol/L.

38. Has a HbA1c test been performed in the last 3 months? No Yes

and . % Date of test

/ /39.5 Date of test
 day  month  year

40. Please enter details below of the most
recent serum biochemistry profile results:

40.5 Parathyroid hormone (PTH)

mmol/L

.

40.8 Date of test / /
 day  month  year

38.2 38.3

Please record the most recent HbA1c result

40.6 eGFR

41. Please record the most recent spot urine albumin / creatinine ratio (ACR):

mg/mmol. 40.1 Date of test / /
 day  month  year

42. If you have used another method to measure microalbumin / proteinuria please record details below:

.

/ /42.2 Date of test
 day  month  year

pmol/L ng/L

(result within last 6 months)

40.5.1 Units

OR Not done within

g/L40.7 Albumin

2mL/min per 1.73m

the past 6 months

(For PTH, please record result from within the past 6 months of this date)

42.1 Units mg/L mg/24hr   g/min g/mmol g/Lµ

/ /
 day  month  year

g/L 43.1 Date of test

40.1 Potassium

40.2 Creatinine

.

40.3 Calcium .

mmol/L

  mol/L

mmol/L

40.4 Phosphate .

OR Not tested

OR Not tested

OR Not tested

OR Not tested

OR Not tested

µ

Hospital ID: Site Staff ID: Participant ID:
27311
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The Summary of Diabetes Self- Care Activities for Diabetes and Kidney Disease 

The questions below ask you about your diabetes and kidney disease self-care activities 
during the past 7 days. If you were sick during the past 7 days, please think back to the last 7 
days that you were not sick. 

Diet 

How many of the last SEVEN DAYS have you followed a healthful eating plan? 

0  1  2  3  4  5  6  7 

On average, over the past month, how many DAYS PER WEEK have you followed your 
eating plan? 

0  1  2  3  4  5  6  7 

On how many of the last SEVEN DAYS did you eat five or more servings of fruits and 
vegetables? 

0  1  2  3  4  5  6  7 

On how many of the last SEVEN DAYS did you eat high fat foods such as red meat or full-
fat dairy products? 

0  1  2  3  4  5  6  7 

Exercise 

On how many of the last SEVEN DAYS did you participate in at least 30 minutes of physical 
activity? (Total minutes of continuous activity, including walking). 

0  1  2  3  4  5  6  7 

On how many of the last SEVEN DAYS did you participate in a specific exercise session 
(such as swimming, walking, biking) other than what you do around the house or as part of 
your work? 

0  1  2  3  4  5  6  7 

Blood Sugar Testing 

On how many of the last SEVEN DAYS did you test your blood sugar? 

0  1  2  3  4  5  6  7 

On how many of the last SEVEN DAYS did you test your blood sugar the number of times 
recommended by your health care provider? 

0  1  2  3  4  5  6  7 
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Kidney Disease and Quality of Life™ (KDQOL™-36)
English Version 1.
Copyright © 2000 by RAND and the University of Arizona

Your Health
– and –

Well-Being
Kidney Disease and Quality of Life (KDQOL™-36)

This survey asks for your views about your health. This information
will help keep track of how you feel and how well you are able to do
your usual activities.

Thank you for completing these questions!
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Study of Quality of Life
For Patients on Dialysis

What is the purpose of the study?

This study is being carried out in cooperation with physicians and their patients.  The
purpose is to assess the quality of life of patients with kidney disease.

What will I be asked to do?

For this study, we want you to complete a survey today about your health, how you
feel and your background.

Confidentiality of information?

We do not ask for your name.  Your answers will be combined with those of other
participants in reporting the findings of the study.  Any information that would permit
identification of you will be regarded as strictly confidential.  In addition, all
information collected will be used only for purposes of the study, and will not be
disclosed or released for any other purpose without your prior consent.

How will participation benefit me?

The information you provide will tell us how you feel about your care and further
understanding about the effects of medical care on the health of patients.  This
information will help to evaluate the care delivered.

Do I have to take part?

You do not have to fill out the survey and you can refuse to answer any question.
Your decision to participate will not affect your opportunity to receive care.
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Your Health

This survey includes a wide variety of questions about your health and
your life.  We are interested in how you feel about each of these issues.

1. In general, would you say your health is:  [Mark an  in the one box
that best describes your answer.]

Excellent Very good Good Fair Poor
t t t t t

1 2 3 4 5

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?  [Mark an  in a box on each line.]

Yes,
limited a

lot

Yes,
limited a

little

No, not
limited
at all

2. Moderate activities, such as moving a table,
pushing a vacuum cleaner, bowling, or
playing golf ....................................................  1......... 2 ........ 3

3. Climbing several flights of stairs ......................  1......... 2 ........ 3
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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
t t

4. Accomplished less than you would like................ 1 ......... 2

5. Were limited in the kind of work or other
activities ............................................................. 1 ......... 2

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
t t

6. Accomplished less than you would like................ 1 ......... 2

7. Didn’t do work or other activities as carefully as
usual .................................................................. 1 ......... 2

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
t t t t t

1 2 3 4 5
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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

t t t t t t

9. Have you felt calm and
peaceful?......................  1........ 2 .......  3........ 4 ....... 5 ....... 6

10. Did you have a lot of
energy? ........................  1........ 2 .......  3........ 4 ....... 5 ....... 6

11. Have you felt
downhearted and blue? .  1........ 2 .......  3........ 4 ....... 5 ....... 6

12. 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.)?

All
of the time

Most
of the time

Some
of the time

A little
of the time

None
of the time

t t t t t

1 2 3 4 5
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Your Kidney Disease

How true or false is each of the following statements for you?

Definitely
true

Mostly
true

Don’t
know

Mostly
false

Definitely
false

13. My kidney
disease interferes
too much with my
life ........................

t t t t t

1 ........... 2 ........... 3 ........... 4 ........... 5

14. Too much of my
time is spent
dealing with my
kidney disease....... 1 ........... 2 ........... 3 ........... 4 ........... 5

15. I feel frustrated
dealing with my
kidney disease....... 1 ........... 2 ........... 3 ........... 4 ........... 5

16. I feel like a burden
on my family .........

1 ........... 2 ........... 3 ........... 4 ........... 5
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During the past 4 weeks, to what extent were you bothered by each
of the following?

Not at all
bothered

Somewhat
bothered

Moderately
bothered

Very much
bothered

Extremely
bothered

t t t t t
17. Soreness in your

muscles? ............... 1 ............ 2 ........... 3 ............ 4 ........... 5

18. Chest pain? ........... 1 ............ 2 ........... 3 ............ 4 ........... 5

19. Cramps? ............... 1 ............ 2 ........... 3 ............ 4 ........... 5

20. Itchy skin?............. 1 ............ 2 ........... 3 ............ 4 ........... 5

21. Dry skin?............... 1 ............ 2 ........... 3 ............ 4 ........... 5

22. Shortness of
breath?.................. 1 ............ 2 ........... 3 ............ 4 ........... 5

23. Faintness or
dizziness?.............. 1 ............ 2 ........... 3 ............ 4 ........... 5

24. Lack of appetite?... 1 ............ 2 ........... 3 ............ 4 ........... 5

25. Washed out or
drained?................ 1 ............ 2 ........... 3 ............ 4 ........... 5

26. Numbness in
hands or feet?........ 1 ............ 2 ........... 3 ............ 4 ........... 5

27. Nausea or upset
stomach?............... 1 ............ 2 ........... 3 ............ 4 ........... 5

28a. (Hemodialysis patient only)

Problems with
your access site? ... 1 ............ 2 ........... 3 ............ 4 ........... 5

28b. (Peritoneal dialysis patient only)

Problems with
your catheter site?.. 1 ............ 2 ........... 3 ............ 4 ........... 5
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Effects of Kidney Disease on Your Daily Life

Some people are bothered by the effects of kidney disease on their
daily life, while others are not.  How much does kidney disease
bother you in each of the following areas?

Not at all
bothered

Somewhat
bothered

Moderately
bothered

Very much
bothered

Extremely
bothered

t t t t t

29. Fluid restriction?.... 1 ............ 2 ........... 3 ............ 4 ........... 5

30. Dietary restriction?.
1 ............ 2 ........... 3 ............ 4 ........... 5

31. Your ability to
work around the
house? .................. 1 ............ 2 ........... 3 ............ 4 ........... 5

32. Your ability to
travel? ................... 1 ............ 2 ........... 3 ............ 4 ........... 5

33. Being dependent
on doctors and
other medical
staff?..................... 1 ............ 2 ........... 3 ............ 4 ........... 5

34. Stress or worries
caused by kidney
disease? ................ 1 ............ 2 ........... 3 ............ 4 ........... 5

35. Your sex life? ........ 1 ............ 2 ........... 3 ............ 4 ........... 5

36. Your personal
appearance? .......... 1 ............ 2 ........... 3 ............ 4 ........... 5

Thank you for completing these questions!
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 Patient Activation Measure (PAM) 13™  ©Insignia Health, LLC 2013

 day  month  year
/ /

Disagree
Strongly

Disagree Agree
Strongly

Agree N/A

When all is said and done, I am the
person who is responsible for taking care
of my health

1.

2. Taking an active role in my own health
care is the most important thing that
affects my health

Below are some statements that people sometimes make when they talk about their health. Please indicate how
much you agree or disagree with each statement as it applies to you personally by crossing your answer. Your
answers should be what is true for you and not just what you think others want you to say. If the statement does
not apply to you, cross N/A.  (Please choose only one response for each statement).

I am confident that I can help prevent or
reduce problems associated with my
health

3.

I am confident that I can tell whether I
need to go to the doctor or whether I can
take care of a health problem myself

5.

I am confident that I can follow through
on medical treatments I may need to do
at home

7.

I know what treatments are available for
my health problems

9.

I know how to prevent problems with my
health

11.

I know what each of my prescribed
medications do

4.

I am confident that I can tell a doctor
concerns I have even when he or she
does not ask

6.

I understand my health problems and
what causes them

8.

I have been able to maintain (keep up
with) lifestyle changes, like eating right
or exercising

10.

I am confident I can figure out solutions
when new problems arise with my health

12.

13. I am confident that I can maintain lifestyle
changes, like eating right and exercising,
even during times of stress

Insignia Health. "Patient Activation Measure; Copyright © 2003-2010, University of Oregon. All rights reserved.
Contact Insignia Health at www.insigniahealth.com

DRP PAM V1.0 January 2014 Page 1 of 1

Participant ID:Hospital ID: Site Staff ID:
38371
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