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Abstract  

Background: Torres Strait Islanders (TSI) have the highest prevalence of Type 

2 diabetes in Australia with about a third of the adult population affected; the 

incidence of Type 2 diabetes and other co-morbid conditions are also extremely 

high at around 3%. A review in 2005 noted that newer diabetes cases were 

younger, more obese and had poorer glycaemic control compared to 6 years 

previously. Clinicians report anecdotally that many patients are prescribed 

insulin therapy; however, it is unknown if patients are collecting their medication 

from local primary health care centres. Diabetes is associated with significant 

depression, which can result in poorer clinical outcomes, including increased 

mortality. Little is known about the prevalence of depression among TSI adults 

with diabetes. Models of chronic disease management in the Torres Strait 

region remains an ongoing discussion that supports better self-management of 

diabetes amongst patients.  

Study Aims: The overall aim of this thesis is to provide epidemiological 

evidence to support the development of community level interventions to 

address the most important risk factors associated with the health of Torres 

Strait Islanders with Type 2 diabetes. 1. Review patient level factors on 

behavioural aspects of diabetes management and care including psychological 

insulin resistance and depression. 2. Review health service factors that impact 

on diabetes management and care. 

Methods / Design: Study 1: 29/197 adults with poorly controlled diabetes who 

have refused insulin treatment, were interviewed using validated instruments 

Insulin Treatment Appraisal Scale (ITAS) and Barriers to Insulin Treatment 

Questionnaire (BITQ). Study 2: A descriptive cross-sectional survey in 2013 

and 2014, Interviews with 188/197 adults with diabetes in five remote Torres 

Strait Islands using the Patient Health Questionnaire (PHQ)-9. Study 3: A 

Retrospective clustered cohort study of the impact of the intervention on care 

processes, intermediate clinical outcomes in 285 adults with known diabetes. 

At baseline 197 participants from five remote Torres Strait Island communities 

(mostly the Eastern group of Islands) consented to be enrolled in the survey. A 
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further 88 records from the western group of islands were audited from 2012 -

2015 and serves as a comparator group 

Target population: Adults diagnosed with Type 2 diabetes located in the 

remote Island communities of the Torres Strait region with primary health care 

services provided by Queensland Health.  

Results: Study 1: Thirty- four percent (n=197) had poor glycaemic control. 

Compared to those with HbA1c 8.5% and taking insulin (n=37), the 29 insulin-

naïve participants were more obese, more likely to smoke and drink alcohol, 

have lower mean HbA1c and fewer years with diabetes. Among the insulin-

naïve group, those reporting higher ‘barriers’ (BITQ scores) were older and with 

lower formal education than those reporting fewer barriers. TSI participants 

consistently scored low on ‘knowledge’ items in the ITAS, especially those 

which would guide insulin initiation (insulin improves glucose control and 

prevents complications).  

Study 2: Ninety – five percent (n=197) completed PHQ-9 interviews. The 

median PHQ-9 score was 5.5 (IQR 0-7); 42% of respondents scored 0-4 (none-

minimal), 46% scored 5-9 (mild) and 12% scored10+ (moderate –severe). 

Mean Hba1c was 8.3% (67.4 mmol). HbA1c was not related to PHQ-9 scores 

(=0.20,  = 0.323), however exercise in hours ( =0.34,  < 0.001) and screen 

time in hours ( = 0.11,  < 0.001) were significant predictors of depression 

after adjusting for other study variables.  

Study 3: At baseline, overall (n=285), 61% were women, 75% were aged over 

50, 67% were obese (Body Mass Index (BMI), higher in the comparator group), 

65% were poorly controlled (Hba1c>8.5%) and 18% were smokers (lower in 

comparator group). At baseline (2012) GP management plans (GPMP) and 

team care arrangements (TCA) were more likely to be completed in the eastern 

group 93% vs. 39% with 90% referred to a dietician, diabetes educator or 

podiatrist. However, in 2015 a decrease in the GPMP from 93% vs. 20% in the 

eastern group. It appeared that participants in the eastern group had better 

glycaemic control than those in the western group (34% had hba1c> 8.5% 
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compared to 39% in the eastern group) and this difference persisted through to 

2015. 

Conclusion: Improving patient level factors on behavioural characteristics of 

diabetes care requires better communication between service providers and 

clients, taking consideration of local cultural contexts and beliefs. Simple health 

promotion activities could improve mental health and general well-being in this 

population. Understanding patient behaviour can assist service providers to 

deliver appropriate service delivery that involves clients’ input. Overall, patients 

with Type 2 diabetes are hesitant to commence insulin therapy, mild 

depression scores were evident that do not appear to have an effect on 

glycaemic control. However, care planning, referrals, and other clinical 

measures important to diabetes care, and actual numbers of consultations 

appeared to decline dramatically between 2012 and 2015 in all sites. This 

suggests that a more systematic approach to population-level diabetes care is 

required.  
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1.1 Thesis Overview 

The Doctor of Public Health Degree is a professional doctorate which differs 

from a "traditional” doctoral thesis. This thesis comprises of three studies that 

come together to demonstrate the overall competence in the public health 

discipline. The structure of this thesis is also non-traditional as this document 

demonstrates a professional doctorate for graduates with professional 

experience in a range of public health areas rather than a deep dissertation 

with a narrow focus. The research component comprises two-thirds of the 

degree; three studies undertaken, publications, and the elements outlined in 

the course structure of the Doctor of Public Health degree at James Cook 

University in 2012 (see table 1).  

Table 1.1  
Doctor of Public Health Course Structure 

Component (code) Study Units  

Doctor of Public Health Thesis  

(PD7219: 48) 

48  

Doctoral Conference Presentations 
(TM6015) 

6  

Extended Doctoral Attachment  

(TM6014) 

9  

Credit Points – Previous studies  9  

Total 72 units  

 

This thesis is submitted containing published materials in agreement with 

James Cook University Higher Degree Research Thesis Format Guidelines 

clause 10. The contribution of each author to the publication is provided in a 

table outlined in Appendix A. Chapter 1 provides a background to the chapters, 

a contextual description of the Torres Strait Region, The Torres and Cape 

Hospital and Health Service (TCHHS) and the eight study sites (five 

Intervention sites and three control sites). A brief description of the life 
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expectancy gap of Aboriginal and Torres Strait Islanders compared to non-

Indigenous Australians is also included along with an overview of depression 

and diabetes, psychological insulin resistance (PIR) and workflow. 

The body of the thesis is presented in six chapters. Chapter 2 a scoping review 

focused on Australian studies relating to diabetes management in remote 

Torres Strait Islander communities. Chapters 3, 4, 5 and 6 describe five 

published papers deriving from the field research. Chapter 7 is an unpublished 

paper also deriving from the overall research. 

Chapter 3 outlines the challenges faced by Remote Area Nurses in effectively 

managing the care of Torres Strait Islanders living in the Torres Strait region 

and summarises some of the past and present interventions implemented to 

improve the management of diabetes in the Torres Strait Islands. Chapter 4 is a 

short report of all the diabetes cases in the five intervention sites that were 

recruited into the cohort study. Chapter 5 explores self-reported knowledge and 

attitudes to insulin treatment among those participants recruited in Study one. 

Chapter 6 examines the association between self-reported depression, 

socioeconomic, behavioural, and clinical indicators amongst all participants 

recruited in the study. Chapter 7 describes demographics, care processes, 

intermediate clinical outcomes and other clinical measures important to 

diabetes care in the overall cohort during 2012 -2015.  

Chapter 8 is an overview of Conference Presentations presented at National 

and International conferences as a requirement outlined in the Doctor of Public 

Health Degree (TM6015). These presentations complement the published 

papers discussed above. This chapter also the outlines the international 

knowledge exchange and potential international collaboration as part of the 

Extended Doctoral Attachment (TM6014).  

Chapter 9 consolidates Chapters 4, 5, 6 and 7 and outlines the results of study 

one, two and three in the context of the scoping review. This section also 

includes a reflection of the overall research, strengths and limitations of this 

thesis and concludes by suggesting directions for further research.  
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1.2 Introduction / Background  

The overall aim of this thesis is to provide epidemiological evidence to support 

the development of community level interventions to address some of the most 

important risk factors associated with the health of Torres Strait Islanders with 

Type 2 diabetes. The first aim is to review patient level factors, specifically the 

behavioural aspects of diabetes management including depression and 

psychological insulin resistance amongst Torres Strait Islanders with Type 2 

diabetes. The second aim is to review health service factors that impact on 

diabetes care and management in remote Torres Strait Primary Health Centres 

(see figure 1 –research studies).  

 

Figure 1.1 Research Studies 

The Torres Strait is a unique region of Queensland, Australia; named after a 

Spanish navigator Luis Vas de Torres, who sailed through the Strait in 1606 1.  

The Torres Strait lies between the northernmost point of Cape York Peninsula, 

Queensland and South of the Western Province of Papua New Guinea with an 

Improving Diabetes Management and Care in the remote Torres Strait Islands 

Patient Level Factors

Aim: review patient level factors on 
behavioral apsects of diabetes 

management and care

PIR Study 

Study 1

Depression Study

Study 2

Development and Implement appropriate diabetes management care plans 

Health Service Factors 

Aim: review health service 
factors that impact on diabetes 

management and care

Workflow Study

Study 3
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estimated population of 15,000 in 2011 2. Local Australians who identify as 

Torres Strait Islander mostly inhabit this region. 

Torres Strait Islanders are historically, culturally and ethnically distinct from 

Aboriginal Australians 3 However, researchers and government agencies 

combine the two distinct Indigenous populations, mostly referenced as 

Aboriginal and/ or Torres Strait Islander. The early 1960’s saw over 50% of 

Torres Strait Islanders migrate to the mainland of Queensland seeking better 

living conditions, health, education and employment opportunities. Mainland 

Torres Strait Islanders continued to live in mainland Australia, the men seeking 

employment within the Queensland, New South Wales and Western Australia 

Railway in the early 70’s 4. In 2011, over 42,000 Torres Strait Islanders resided 

on the mainland particularly Townsville and Cairns; however, over 40% still 

commute between mainland Australia and the Torres Strait region 5.  

1.2.1 The Torres Strait Islands 

The scattered Islands of the Torres Strait have been inhabited for over 2,800 

years, however, archaeologists may find earlier evidence in the near future 2. 

The islands and their surroundings waters and reefs provide a highly diverse 

set of land and marine ecosystems with many rare or unique species. The 

Islands are grouped into five clusters (see figure 2): (1) Eastern Island - Mer 

(Murray Island), Erub (Darnley Island), Ugar (Stephen Island) (2) Central 

Islands– Masig (York Island), Poruma (Coconut Island), Iama (Yam Island), 

Warraber Island (3) Top Western – Saibai Island, Boigu Island, Dauan Island 

(4) Near Western – Mabuiag Island, Moa Island (Kubin Village & St Pauls 

Community), Badu Island (5) Inner Islands - Thursday Island, Horn Island and 

Prince of Wales Island. 

1.2.2 Study Sites 

Eight study sites are described throughout this thesis, five intervention sites, 

and three control sites. The five intervention sites include: Mer, Erub, Ugar, 

Saibai and Masig Islands (Figure 1.2). The three control sites include: Boigu 

Island, Mabuiag Island and St Pauls Community (Moa Island) (Figure 1.2). 
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Figure 1.2 Torres Strait region and study sites 

 

The Torres Strait Island Regional Council governs these islands; the council 

consists of 15 divisions, each of which is represented by one councilor, with a 

mayor being elected by the entire region. The inner islands (Thursday Island, 

Horn Island, Prince of Wales and Hammond Island) have a separate council, 

The Torres Shire Council, with a separate mayor being elected. The Torres and 

Cape Hospital Health Service provide health care to these communities via the 

local Primary Health Care Centres and two hospitals at Thursday Island and 

Bamaga.  

1.2.3 Torres and Cape Hospital and Health Service 

The Torres and Cape Hospital and Health Service (TCHHS) is the most 

northerly Queensland Hospital and Health Service (HHS) and covers over 

158,000km2 (see Figure 1.3) The TCHHS is one of Australia's largest health 

service providers to Aboriginal and Torres Strait Islander peoples with over 

60% of the service area population identifying as Aboriginal and/or Torres Strait 

Islander 6 
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Figure 1.3  Torres and Cape Hospital and Health Service Footprint 

 

The TCHHS comprises of 31 primary health care centres, two hospitals located 

at Thursday Island and Bamaga, a multi-purpose health service at Cooktown 

and an integrated health service at Weipa.  

In December 2013, it was publicly announced that two of these Hospital and 

Health Services – Cape York and Torres Strait-Northern Peninsula – were to be 

amalgamated. Due to their small size, neither Cape York nor Torres Strait–

Northern Peninsula HHS had the critical mass for efficient stand-alone 

administration.  On July 01st 2014 the two HHS became the Torres and Cape 
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Hospital and Health Service. Therefore, the two studies mentioned in this thesis 

commenced under the Torres Strait – Northern Peninsula Hospital and Health 

Service in 2012, later in 2014 under the entity “The Torres and Cape Hospital 

and Health Service 7.    

1.2.3.1 Northern Sector – Torres and Cape Hospital and Health Service 

Northern Sector – Torres and Cape Hospital and Health Service formally known 

as the Torres Strait and Northern Peninsula Area Hospital and Health Service 

extends from the tip of Cape York Peninsula north of the active international 

border between Australia and Papua New Guinea.  This region is an extremely 

remote area – Accessibility / Remoteness Index of Australia scores 15+. Many 

challenges are faced by the health service due to geographical isolation, which 

includes the attraction and retention of staff, and climate. Service delivery in 

this region is underpinned by the Torres Model of Enhanced Primary Health 

Care, which focuses on primary prevention, early detection and intervention, 

health promotion and protection, community development and self-

determination 8 

1.2.4 Life Expectancy Gap 

Aboriginal and Torres Strait Islander people made up 3% of the total Australian 

population in 2011, 6% (n=38,100) identified as Torres Strait Islanders and 4% 

(25,600) identified as both Aboriginal and Torres Strait Islander 9 Chronic 

Disease accounts for more than 60% of the life expectancy gap for Aboriginal 

and Torres Strait Islanders, much of which is preventable 10. 

Despite the small representation in the Australian population, Aboriginal and 

Torres Strait Islanders are much more likely to die before the age of 80 years 

compared to non – Indigenous people 11 The Australian Bureau of Statistics 

reported a 10.6-year life expectancy gap between Aboriginal and Torres Strait 

Islanders and non-Indigenous boys and 9.4-year life expectancy gap between 

Aboriginal and Torres Strait Islander girls born between 2010 and 2012 9.  

A recent report by the Primary Health Network – Northern Queensland in 2016 

confirmed life expectancy gap between Torres Strait Islanders in the remote 



 9 

outer islands of the Torres Strait and the average Queenslander. The life 

expectancy in the Torres and Cape region is on average 12 years less than the 

state of Queensland. Female Torres Strait Islanders averaged 70 years’ life 

expectancy versus 84 years for Queenslanders and male’s 65 years vs. 79.1 

years 12. Community members and health professional's need to work 

collaboratively to improve health outcomes of Torres Strait Islanders in order to 

minimise this life expectancy gap.  

1.2.5 Health Care in Remote Communities of Australia  

Over recent years the health of Aboriginal and Torres Strait Islanders has 

improved 13 however, it remains an ongoing challenge for many health 

professionals.  Patients, their families and also health service providers face 

many challenges especially those living in remote areas of Australia. 

Environmental or geographical factors including travel distance to access 

health services or any government agencies can be a costly and time-

consuming experience to those communities in remote areas 14. Social and 

emotional wellbeing have escalated in remote communities. contributing to the 

existing health concerns.   

Patients living in remote communities have higher rates of ill health and 

mortality compared to those living in larger cities 15. One – fifth of the Aboriginal 

and Torres Strait Islander population live in remote and very remote areas 13.  

Poorly controlled circulatory disease, endocrine, metabolic and nutritional 

disorders (particularly diabetes) were the biggest contributors to the gap in 

death rates between Aboriginal and Torres Strait Islander and non –Indigenous 

Australians.   Aboriginal and Torres Strait Islanders were five times as likely as 

non – Indigenous Australians to die from endocrine, nutritional and metabolic 

conditions, such as diabetes 10.  The limited health care services, employment 

opportunities, and increased mental health issues, may explain some of the 

issues and poor health that Aboriginal and Torres Strait Islanders are 

confronting in remote areas.  
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1.2.6 Diabetes - Aboriginal and Torres Strait Islander Australians  

Aboriginal and Torres Strait Islanders are reported to have the fourth highest 

rate of diabetes in the world. It is estimated that between 10-30% of Aboriginal 

and Torres Strait islanders have Type 2 diabetes. Diabetes rate in Torres & 

Cape region is four times higher than that of Queensland. Almost two in three 

people in the Torres and Cape region are overweight or obese. Poorly 

managed diabetes represents a serious public health problem for Aboriginal 

and Torres Strait Islanders 16. The complications associated with poorly 

controlled diabetes remains an ongoing and challenging problem for patients 

and health services. These challenges can impact on better self-management 

for patients with Type 2 diabetes. The estimated prevalence of diabetes based 

on self-reported data among Aboriginal and Torres Strait Islanders ranges from 

8.6% to 11.1% based on biomedical data 17. The factors that contribute to the 

high prevalence of diabetes among this population include a combination of 

broad historical, social, cultural as well as proximal health risk factors 18. 

Aboriginal and Torres Strait Islanders have an increased risk of developing 

diabetes, particularly Type 2 diabetes, from some behavioural and biomedical 

risk factors including physical inactivity, poor diet, tobacco smoking, being 

overweight or obese, high blood pressure and high blood cholesterol 16. Overall 

the leading cause of death in the Torres and Cape region are heart disease 

and Cancer. Diabetes research in Torres Strait region is described in detailed in 

chapter three and throughout the thesis to avoid repetition.  

There are three common types of diabetes, Type 1, Type 2 and gestational 

diabetes. Type 1 is an autoimmune condition that is characterised by 

hyperglycemia resulting from the body’s inability to produce insulin. Type 1 

diabetes is mostly diagnosed in childhood and adolescence and is relatively 

uncommon in the Aboriginal and Torres Strait Islander population 19. Type 2 

diabetes is characterised by hyperglycemia due to insulin resistance and/or 

deficiency in insulin production. This kind of diabetes is usually diagnosed in 

adulthood; however, there is an increase in children and adolescents in the 

Torres Strait region and more predominant in Aboriginal and Torres Strait 

Islander communities being diagnosed with Type 2 diabetes 20. The third form 

of diabetes is known as Gestational diabetes, caused by placental hormones 
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that block the action of insulin, leading to insulin resistance and high blood 

sugar levels in pregnant women not previously diagnosed with other forms of 

diabetes.  Gestational diabetes is common in Aboriginal and Torres Strait 

women. It usually disappears after the baby is born, although it puts the mother 

at increased risk later in life of developing Type 2 diabetes and increases the 

risk of obesity and diabetes in the offspring 21. 

1.2.7 Depression and Diabetes 

Research shows that living with a chronic disease like diabetes doubles the risk 

of developing depression 22. Making decisions every day about how to best 

manage this complex condition can also contribute to increased risk of 

depression. Those patients who are diagnosed with diabetes are always 

reminded of the risk of developing complications from poorly managed 

diabetes. This can be confronting and contribute to the risk of developing 

depression. 23  

Patients who suffer depression, over time, may find everyday tasks such as 

managing diabetes difficult. Maintaining a healthy diet, physical activity regime, 

ongoing medications and blood testing can be daunting to many patients with 

diabetes 24. The link between depression and diabetes amongst Torres Strait 

Islanders has not been established. This link is important to understand those 

patients who reside in the Torres Strait region attitudes towards their overall 

diabetes management and whether depression contributes to poor glycaemic 

control.  

1.2.8 Psychological Insulin Resistance  

Psychological insulin resistance or PIR is a syndrome that has been termed by 

researchers when patients or clinicians resist initiating insulin therapy 25.  

Psychological insulin resistance occurs on several levels which also includes 

emotional (e.g., anxiety about the expected impact on daily life, depression or 

guilt associated with needing insulin); cognitive (e.g., distorted beliefs about 

insulin treatment); behavioural (e.g. unpleasant negative consequences such 

as pain, bruising, hypoglycemia, weight gain); social (e.g., feeling stigmatised); 

and relational (influencing factors from the medical health team) 26. These 
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barriers lead to reduced uptake and irregular use of insulin by many clients with 

Type 2 diabetes, resulting in poor glycaemic control, and an increase in 

avoidable complications. McDermott study 27 identified only 16% (n=921) of 

Torres Strait Islanders were prescribed insulin therapy, even though they had a 

mean HbA1c of 9%. This may suggest PIR is evident and impacts on decision 

making.  The development of a deeper understanding of the barriers to insulin 

uptake will assist researchers and clinicians to develop more effective 

strategies to help clients overcome the obstacles and as a consequence 

potentially result in improved patient outcomes. For example, by developing an 

understanding of the barriers linked to insulin use, health professionals will be 

able to devise specific strategies that can be implemented in clinical practice 

with clients when they begin insulin therapy.   

1.2.9 Work Flow – Diabetes Care 

An annual audit of clinical records of Torres Strait Islanders on diabetes 

registers in 21 Primary Health Care Settings, showed clinical care of adults with 

diabetes has improved, and more people with diabetes are now being 

diagnosed 28. However, a similar audit conducted five years later with the same 

population in one of the 21 primary healthcare settings, used clinical records of 

those registered as having diabetes from Ferret (a chronic disease information 

system used extensively in the Torres Strait). The results indicated that the 

number of diabetic care processes undertaken had declined over a five-year 

period 29. This could suggest a lack of understanding and knowledge amongst 

clinicians around effective diabetes workflow / chronic disease models if any, 

due to high turnover in clinicians in these remote islands of the Torres Strait. It 

could also indicate that the clinicians tend to focus on acute care rather than 

chronic care and lack of chronic care systems in the health services model. 

This requires further investigation.  

1.2.9.1 Glycaemic Control  

Glycaemic control is measured by glycosylated haemoglobin concentration 

(HbA1c) and is an important indicator of overall diabetes management 30. 

Hba1c measurements are an indicator of time-averaged blood glucose levels 
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(previous 2-3 months) and are used as the best marker of long-term diabetes 

control 31 Hba1c is now reported in Australia using the new Systeme 

International (SI) units (mmol/mol, no decimal point) and National 

Glycohaemoglobin Standardization Program (NGSP) units (percentage, one 

decimal point) 32. Table 1.2 shows average blood glucose levels with the 

corresponding HbA1c % mmol. 
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Table 1.2 
Hba1c (NGSP and SI units) 

HbA1c (%) 

NGSP units 

HbA1c (mmol/mol) 

SI units 

Average Blood Glucose 

mmol/l 

13 119 18 

12 108 17 

11 97 15 

10 86 13 

9 75 12 

8 64 10 

7 53 8 

6 42 7 

5 31 5 

 

The global target for glycaemic control is an Hba1c <7% 33. Adequate 

glycaemic control is imperative in preventing microvascular and macrovascular 

complications associated with Type 2 diabetes.   

Poor glycaemic control is linked to many complications, including coronary 

artery and peripheral vascular disease, stroke, diabetic neuropathy, 

amputations, renal failure, and blindness. Many of the complications associated 

with diabetes can be reduced with appropriate community-based primary health 

care interventions.  

1.3 Summary  

Aboriginal and Torres Strait Islanders are experiencing high rates of Type 2 

diabetes in Australia which requires ongoing support and programs to reduce 

the life gap expectancy between Aboriginal and Torres Strait Islanders and 

non-Indigenous Australians. Those living in remote areas face many 

challenges, lack of government services and underlying social determinants of 
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health. Understanding patient’s behaviours, attitudes and their journey with 

diabetes towards a sustainable workflow in the primary health care setting 

remains unexplored amongst Torres Strait Islanders living in the Torres Strait 

region. The three studies reported in this thesis provide epidemiological 

evidence for the improvement of Type 2 Diabetes management and care in the 

remote primary health care centres of the Torres Strait region.  
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2.1 Introduction  

Type 2 Diabetes Mellitus (T2DM) is an ongoing public health challenge for 

remote Aboriginal and Torres Strait Islander communities of Australia, for both 

clients and health services. Limited infrastructure, high health staff turnover 

coupled with inexperience in diabetes management and care contribute to high 

rates of diabetes complications in this population 1. Much of this can be 

improved with better clinical systems for chronic care in the community.  

Health behaviors and attitudes can influence patients’ self-management of 

diabetes 2.  Barriers to treatment and motivation to enhance optimal adherence 

to care plans, such as depression or distress may exacerbate poorly control 

diabetes among patients in remote locations.  

Studies locally and internationally have shown the serious effects of 

complications associated with poorly controlled T2DM 3. High rates of 

preventable hospitalisations related to diabetes complications remain a feature 

of the health system in the Torres Strait. Patient and health service factors 

impacting on diabetes care and management remain an experiment.  

Underpinning a sustainable chronic disease model also remains a constant 

debate to establish better outcomes to patients with T2DM and the service 

provider.   

Chronic disease management aims to provide an opportunity to identify, and 

through the initiation of management strategies, reduce subsequent 

exacerbation of the chronic disease, with the ultimate goal of improving the 

patient's health 4. Chronic disease management in primary health care involves 

appropriate prevention; early detection, early identification, and adoption of best 

practice management strategies in the primary health care setting 5 

Models of chronic disease management or models of care describe the delivery 

of health care within the health system. Models of care have been defined as 

"designs for the provision of a particular type of health care service that 

consists of identified core elements and principles and have a framework that 

can be implemented and evaluated" 5. According to Davidson and colleagues 

(2006), models of care should be evidence – based, founded upon an 
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assessment of patient and health provider needs, incorporate evaluation of 

health–related and interventional outcomes and involve a multidisciplinary 

approach if applicable 6. 

A sophisticated chronic illness model developed by Wagner, Austin et al. 

(2001) has been endorsed by World Health Organization as a framework for 

innovation in the management of chronic diseases.  This comprises six 

elements: community; the health system; self-management support; delivery 

system design; decision support and clinical information systems 7.    

According to the literature most successful interventions in chronic disease 

management delegate a primary care doctor or nursing case manager who 

ensure that patients receive proved clinical and self-management support 

services. Most practices in Australia do not have standardised or organised 

approaches to collecting, summarizing, and reviewing individual or collective 

patient data to facilitate care. Active chronic illness management calls for a 

delivery system design that encourages and enables productive interactions, a 

computerized disease registry that includes critical information about each 

patient and the performance and results of important aspects that enables care 

teams to call in patients with specific needs, deliver planned care, receive 

feedback, and implement reminder systems 7.  

In a systematic review of diabetes care programs featuring elements of a 

chronic care model, Bodenheimer and colleagues 8, found that 32 of the 39 

studies reported that interventions improved at least one care process (e.g., 

periodic measurement of HbA1c, urine albumin and serum lipids levels) or 

patients' clinical outcome measure (e.g., levels of HbA1c, complications). A 

Danish study included in the above systematic review demonstrated the 

evidence around chronic care model effectiveness. This randomised trial 

included 970 patients treated by 474 general practitioners with a program 

involving decision support. Ongoing regular follow –up, reminder systems, and 

self-management support based on individual support, significantly lowered 

HbA1c, blood pressure and cholesterol levels than those in control groups. 

Other studies suggest that well-defined chronic disease care interventions can 

improve process and outcomes measures for diabetes 9.   
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2.2 Study Objective  

The objective of this scoping review is to examine and map all available 

published literature, which investigates diabetes care and management in 

remote Torres Strait Communities in Queensland, Australia. 

2.3 Review Methodology  

The systematically rigorous scoping study, as proposed by The Joanna Briggs 

Institute Reviewers’ Manual (2015) 10 was chosen for this review to conduct a 

comprehensive and systematic search of the literature to identify the literature 

in diabetes care and management in remote Torres Strait communities in 

Queensland, Australia. This review follows the six-stage scoping review 

framework outlined by Arksey and O’Mally (2005) 11. The sixth stage (identify 

this) was not included in this scoping review as it was considered optional.  

2.3.1 Stage One:  Identify the Research Question  

The research question developed for this scoping review was: 

What are the gaps in the current literature that may assist in improving diabetes 

care and management in the remote Torres Strait Islander communities in 

Queensland, Australia?  

2.3.2 Stage Two: Identify Relevant Studies  

A comprehensive search of the literature using appropriate peer –reviewed 

journal articles published between 1990 – 2017 were sought from the following 

five electronic databases; PubMed, EBSCO HOST, OVID, Informit and Google 

Scholar. Key search terms included “diabetes” and “Aboriginal or Torres Strait 

Islander" and "remote Australia." Also, a search from "Google" was undertaken 

to assess any other primary sources and full-text articles. All items were printed 

and categorized into identified databases for the selection criteria. There was 

no repetition of the search.  
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2.3.3 Stage Three: Study Selection  

The inclusion criteria were: (1) Articles focusing on Aboriginal and Torres Strait 

Islander populations (2) Published peer-reviewed journals (3) A focus on 

remote primary health care services (4) Approved ethics statement (5) Written 

in English. Articles considered descriptive only (without a clinical or 

management focus), no data analysis of findings, duplicated data, not 

conducted in a Torres Strait Island remote location or organisational reports 

were excluded.  The second author (RM) reviewed each paper with the lead 

author (ST) to determine whether to include the paper or exclude. Using the 

above key search descriptors, 348 articles were identified across the five 

databases. Of those, ten were included in the final review (see Figure 2.1).  

2.3.4 Stage Four: Charting the Data 

A framework for mapping the results was developed summarising the identified 

articles in a standardised format as described by The Joanna Briggs Institute 

Reviewers’ Manual (2015) 10. A descriptive summary of each reviewed article 

with the primary information was presented in a table with the identified 

headings; author(s), year of publication, study aim/purpose, population/sample 

size, methodology, intervention type, outcomes and key findings. A second 

reviewer (RM) validated the data by reviewing each selected article based on 

the inclusion/exclusion criteria. The information presented in Table 2.1. 

2.3.5 Stage Five: Collating, Summarizing and Reporting Results  

The final stage of the review, as proposed by Levac, Colquhoun and O’Brien 

(2010) 12 identified the implications of the study findings for policy, practice or 

research. Reporting consisted of the outcomes and key findings related to 

diabetes care.  
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Figure 2.1 PRISMA flow diagram: flowchart of the selection process for inclusion of articles in the scoping review. 

 



 25 

2.4 Results and Discussion 

One hundred full - text articles assessed for eligibility, 88 full-text articles were 

excluded as the research setting was not in Queensland, Australia as per the 

research question. A total of 10 studies met the inclusion criteria (Table 2.1). 

The study designs included five studies clinical audits, one cohort study, one 

randomized controlled trial, one randomized unblinded cluster trial, one cross-

sectional study and one cost analysis (see Table 2.1– Details of primary 

studies identified and reviewed).  Six studies were conducted in both remote 

Aboriginal and Torres Strait Islander communities in Australia. Four studies 

were carried out in the Torres Strait Region alone. The sections that follow 

discuss the different issues arising in the literature in diabetes care and 

management in the Torres Strait region. 
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Table 2.1 
Details of primary studies identified and reviewed 

Author / Year Larkins et al (2016) 

Study Aim / Purpose Examine trends in quality of care and examine health service characteristics 

Population/ Sample Size N = 73 PHC Services. 

40/73 services located in Queensland. 62 / 73 was remote locations. 

Methodology Longitudinal clinical audit between 2005 - 2013 

Intervention Type Nil Intervention 

Outcomes  Quality of care varied across sites. 

Key findings First time trends in performances associated with activity have been empirically developed from 
large Primary Health Care data.  No correlation between CQI and health service characteristics 

 

Author / Year Matthews et al (2014) 

Study Aim / Purpose Examine trends in the quality of Type 2 diabetes audits by year (2006 -2012) and individual 
patient factors on delivery of services re: current guidelines  

Population/ Sample Size 132 Aboriginal and Torres Strait Islander community health centres in five states / territories. 

 79% were located in remote areas 

Methodology Clinical audit 
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Intervention Type Nil Intervention  

Outcomes  Type 2 diabetes could be improved through quality improvement programs re: regular attendance 
(reminder systems) and improved recording.  

Key findings Better coordination and documentation of care improved care delivery in remote areas. Health 
Centres in remote areas increases odds of greater improvement in care processes.  

 

Author / Year McDermott et al (2004) 

Study Aim / Purpose Assess primary care processes and clinical characteristics of adults with diabetes 

Population/ Sample Size Aboriginal and Torres Strait Islander adults with diabetes in 27 centres. 21 remote primary 
healthcare centres in the Torres Strait Region (n=921), 3 in Cape York (n=252) and 3 in the 
Northern Territory (n=194) between  

Methodology Clinical audit between September 2002 and February 2003.  

Intervention Type Nil intervention  

Outcomes  High proportion requiring treatment for blood pressure and proteinuria are receiving it. A 
dissonance on high routine checks and Lack of therapeutic action on glycaemia. Intensive 
management of glycaemia including insulin, and nutrition and exercise is needed.   

Key findings Diabetes checks are routinely conducted in remote Aboriginal and Torres Strait Islander 
communities. Hypertension and albuminuria are treated appropriately but glycaemia is not well 
controlled. Aboriginals are more likely to have albuminuria than Torres Strait Islanders. 
“Therapeutic nihilism” and “clinical inertia” may be an explanation.   
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Author / Year McDermott et al (2011) 

Study Aim / Purpose Evaluate the contribution of non-traditional risk factors to coronary heart disease (CHD) incidence 

Population/ Sample Size N = 1706 Aboriginal and Torres Islanders adults from 26 communities in Far North Queensland  

Methodology Cohort study  

Intervention Type Nil Intervention 

Outcomes  High prevalence of glycaemia and albuminuria especially when combined for much of the excess 
CHD risk beyond the traditional Framingham risk factors 

Key findings Very high background prevalence of diabetes and albuminuria and excess incidence of CHD. 
Age-specific CHD incidence rate were similar in gender. Baseline prevalence of diabetes was 
12.4% in Aboriginals and 22.3% in Torres Strait Islanders. Glycaemia threshold lower than that 
for a diagnosis of diabetes also increase CHD risk.  

 

Author / Year McDermott et al (2015) 

Study Aim / Purpose Evaluate the effectiveness of a community-based health worker led case management approach 
to the care with adults with poorly controlled type two diabetes.  

Population/ Sample Size N = 213 Indigenous Australian adults with poorly controlled diabetes in 12 remote northern 
Australia 
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Methodology Randomised Controlled Trial – randomisation was the community health service, which was 
allocated to either the health worker led case management intervention or to a waitlist control 
group.   

Intervention Type Intervention communities were allocated an Indigenous Health Worker. A caseload of between 9 
– 26 clients. The role of these health workers included, help clients manage appointments; 
understand medications and nutrition and effects of smoking. Working with families to support the 
client in self-management.  

Outcomes  A culturally safe, community level health worker led model of diabetes care for high risk patients 
was not effective in improving diabetes control in remote communities.  

Key findings Some diabetes care process demonstrated a significant impact. A longer-term evaluation is 
required to capture further benefits.  

 

 

Author / Year McDermott and Segal (2006) 

Study Aim / Purpose Estimate the direct cost and downstream savings of improved quality of diabetes services, 
compared to usual care in the primary health care settings.  

Population/ Sample Size Cost impact analysis over 6 years (2000 – 2005) comparing cost of quality improvements with 
actual and projected savings in avoidable diabetes – related hospitalizations. 21 primary health 
care centres, two hospitals, and a population of 9,600 mostly Torres Strait Islanders including 
1,000 adults with known diabetes in the Torres Strait region.  
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Methodology Incremental cost analysis of health care cost (hospitalisation and patient travel cost funded by the 
health service) under comparator and intervention conditions.  

Intervention Type This study, the intervention consists of an improved diabetes service, which includes a visiting 
specialist service, preparation of registers, care plans and recall systems for patients with 
diabetes. The comparator is the service model prior to the intervention (no improved diabetes 
services).  

Outcomes  Investments in quality improvement in primary diabetes care using a chronic disease model will 
achieve cost savings through prevention of expensive diabetes –related hospitalisations.  

Key findings Hospitalisation for infections declined by 2%. Estimated Diagnosis –Related Group cost in 2002 
for infections and amputations, averaged $4,242 per episode (n=99). In 2003 56 cases avoided, 
potentially “saved” $237,552. Current costing indicates Renal dialysis and ambulatory peritoneal 
dialysis similar cost $65,000 per year. Present value program cost $490,000 x 6 years = 
$2,600,000.  

 

Author / Year McDermott et al (2003) 

Study Aim / Purpose To investigate whether improvements were sustained two years after a randomised cluster trial in 
1999 showing improvement in diabetes care processes and reduced hospital admission.   

Population/ Sample Size 21 primary health care centres in the Torres Strait Region.  Population of 9600 including 921 
diabetics.  

Methodology Three year follow up clinical audit of 21 Primary Health Care Centres, and review of admissions 
to hospital in the previous 12 months. 
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Intervention Type Nil Intervention  

Outcomes  Appropriate management structures and clinical support for diabetic patients can lead to 
improvements in care processes, control blood pressure and preventable complications that 
result in admission to hospital.  

Key findings Diabetes registers increased from 555 in 1999 to 921 in 2002. Care processes and clinical 
interventions improved. Good glycaemic control (HbA1c ≤7%) increased from 18% to 25% with 
increase in insulin (7% vs. 16%). Well-controlled hypertension (<140 / 90) increased 40% vs. 
64%. Admitted to hospital with a diabetes related condition decreased 25% vs. 20%. Weight 
increased 87kg vs. 91kg.  

 

Author / Year McDermott et al (2001) 

Study Aim / Purpose Evaluate a system for improving diabetes care managed locally by Health Care Workers.  

Population/ Sample Size 21 primary Health Care Centres in the Torres Strait and Northern Peninsula Area and 678 people 
with diabetes.  

Methodology Randomised, unblinded cluster trial over one year (1 March to 29 February 2000) 

Intervention Type Diabetes recall system established at eight of the 21 sites, staff training in basic diabetes care, 
regular phone calls, a two-monthly newsletter and mid-project workshop.  

Outcomes  A simple recall system, managed by local healthcare workers and supported by a diabetes 
outreach service, achieved significant improvements in diabetes care and reduced 
hospitalisations.  
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Key findings Improvements seen may be due to the “Hawthorne effect” not sustainable after the intervention 
stops.  A new diabetes outreach team, combined with guidelines, audit and feedback, had small 
impact on improving care or reducing hospitalisation.  Mid project workshop suggested improved 
staff understanding of the need to follow up clients. 30 % of the hospital admissions for diabetes-
related conditions can be prevented by simple measures, managed by local health workers.  

 

Author / Year Si et al (2011) 

Study Aim / Purpose Examine documented levels of depression among people with diabetes 

Population/ Sample Size 62 (17 from North Queensland) Indigenous community health centres from four Australian states 
and territories.  

(N=1592)  

Methodology Between 2005 and 2009, clinical audits of diabetes care 

Intervention Type Nil Interventions 

Outcomes  The study inconsistent with the evidence showing high prevalence of mental distress among 
Indigenous Australian people with diabetes 

Key findings 8.8% (n=1592) had documented depression. 62 patients had a record of diagnosis of depression 
but no prescription of an SSRI. Prevalence of documented depression among patients with 
diabetes was 11.2%. 

 

Author / Year Taylor et al (2016) 
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Study Aim / Purpose Explore self-reported knowledge and attitudes to insulin treatment among a group of adults with 
poorly controlled diabetes.  

Population/ Sample Size N=29 poorly controlled insulin –naïve type 2 diabetics in 5 remote Torres Strait Islander 
communities.  

Methodology Cross sectional survey in 2014 with 29 adults with HbA1c  

Intervention Type Nil Intervention  

Outcomes  Better education around glycaemic control with medication and discussion of perceptions and 
exchange of experience with peers.  

Key findings Mostly negative perceptions of insulin, which could be significant barrier to better glycaemic 
management. 

Perceived barriers to insulin treatment are high in this population. Better communication between 
service providers and clients may improve uptake of insulin.  
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2.4.1 Diabetes Care Workflow and Cost-Impact of Care Models  

  Studies have suggested better coordination and documentation of care can 

improve delivery of diabetes care in remote communities 13-19.  Two studies 

described the use of local health workers 16,19; however, there is limited 

description of the skill mix of these health professionals or their experience in 

working with diabetic patients in remote communities.  Training and workshops 

were provided to these health care workers, but there was no mention if the 

training was provided through a Registered Training Organization or a formal 

qualification was gained.  

Although five studies were clinical audits 13-15,18,20 which showed positive 

outcomes towards clinical care processes, a description of the individual health 

professional performing the clinical care assessments and point of patient 

engagement would be beneficial to gain a fair understanding of diabetes 

workflow. One study investigated the cost impact analysis over six years (2000-

2005) comparing cost of quality improvement with actual and projected savings 

in avoidable diabetes –related hospitalisations 17. This is a significant finding 

and most relevant to improve health service factors related to diabetes 

management and care. The study found over six years in the year 2000, a net 

present value cost of AUS$570,000.00 is estimated for the new service. A 

breakdown of the annual cost of a diabetes quality improvement program in the 

year 2000 valued at AUS$490,000.00 was clearly described. The figures are 

old, however, relevant to this region of Australia. To our knowledge, this is the 

only cost impact analysis of diabetes care conducted in the Torres Strait region.    

2.4.2 Medication Adherence  

Limited description of medication adherence or compliance was evident in the 

majority of studies, or mention of patients collecting medications from local 

Primary Health Care Centers or pharmacies if available. A handful of studies 

identified lack of therapeutic action on glycaemia 15,18,21; however, a later study 
18 mentioned increases in prescribed insulin in patients with T2DM in the Torres 

Strait region (7% vs. 16%), appropriate treatment for hypertension and 

albuminuria (40% vs. 64%). One study made mention of the high glycaemia 

and albuminuria and accounted for much of the excess coronary heart disease 
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risk beyond the traditional Framingham risk factors 22.  One study examined 

knowledge and attitudes to insulin treatment and concluded that among 

patients who may have benefitted from insulin treatment but who did not take it 

up there were mostly negative perceptions towards insulin therapy 21.  

2.4.3 Behavioral Aspects Towards Diabetes Care 

Most of the studies lack information or recommendations towards behavioral 

change towards diabetes care and management from patients and health 

professionals. One study mentioned “therapeutic nihilism” and “clinical inertia” 
15 however limited suggestions were included on possible solutions to clarify 

these concepts and improve care processes. Improving health service delivery 

is an important and essential area to improve diabetes outcomes in remote 

locations; however, patients themselves also need to change and enhance 

their attitudes towards diabetes care and self-management. One study in the 

review documented levels of depression among people with diabetes attending 

Indigenous primary health care centers, a key ingredient to understanding 

patient behavior 20. The study found a prevalence of 8.8% of documented 

depression among people with diabetes, however, concluded that further 

investigation into screening tools, capacity and barriers involved diagnosing 

and managing depression was required. 

2.5 Limitations of This Review 

This scoping review was limited to the Torres Strait region and no other remote 

locations in Australia. The review did not search the gray (or unpublished) 

literature and included only indexed and peer –reviewed studies or those most 

likely to be used by researchers, clinicians and policy makers to inform 

research, policy and practice.  

2.6 Conclusion 

Ten studies met the inclusion criteria and were examined to identify the gaps to 

improving diabetes care and management in the remote Torres Strait Islander 

communities. Three gaps in the literature were evident  
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1. A detailed diabetes care workflow that can be sustainable and affordable 

to the health service provider;  

2. Greater focus on actual medication adherence or understanding the 

barriers to quality use of medicines in this population, as opposed to 

identifying what patients were prescribed by their local Medical Officer to 

treat T2DM; and  

3. Specific patient and health service factors than enhance behavioral 

change to improve self-management of T2DM in this context. 

 The study aims and methodology are articulated well in all of the identified 

studies with good intentions to improve diabetes care and management in the 

Torres Strait region. Intervention studies are imperative to improve care, 

however, documentation of the implementation of these interventions needs 

improvement.  Further research is warranted to investigate the current gaps in 

the literature identifying improvement in diabetes care and management in the 

remote Torres Strait Island communities.  
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3.1 Introduction 

Chapter 3 comprises a manuscript published in the Contemporary Nurse 

Journal titled "Diabetes in Torres Strait Islanders: Challenges and opportunities 

for remote area nurses'. This paper sets the scene for this research in the 

Torres Strait region and outlines previous and present diabetes interventions 

implemented. The Torres Strait region was chosen for this Doctor of Public 

Health research based on the high prevalence of Type 2 diabetes and the 

avoidable complication associated with Type 2 diabetes as previously 

mentioned in the other chapters.  It also continues from previous research 

outlined in Chapter 2.  

The manuscript is aimed for Remote Area Nurses, who have clinical 

governance in the remote primary health care settings in the Torres Strait.  

Remote Area Nurses, play a fundamental role in the prevention treatment and 

management of diabetes. This role in diabetes care may be as a specialist or 

part of general care –primary or secondary. These nurses provide the first point 

of contact for a range of primary care services and often act as sole primary 

health care providers alongside the Indigenous Health Workers. Ideally, they 

practice in a holistic, comprehensive, collaborative manner and provide care for 

people who are acutely and chronically ill.   

Remote Area Nurse require skills and knowledge to provide population –based 

public health and illness prevention programs in a range of areas such as 

mental health, chronic disease management, emergency care retrieval and 

transfer, men's and women's health, adolescent health, palliative care, aged 

care, maternal, infant and child health.  This role also extends to providing 

clinical leadership to the Indigenous Health Workers, clinical administration, 

environmental health, education and research. Nurses are not experts in all the 

mentioned areas, however, they collaborate with experts remotely to provide a 

competent standard of care. They use best practice treatment and 

management protocols to provide and co-ordinate the different care required in 

the region.   
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Remote Area Nurses seeking employment in the Torres Strait region need 

relevant background information to understand the provision of diabetes 

programs to inform current service, including orientation to chronic care models 

and local cultural awareness. Chapter 7 outlines more in depth the workflow of 

a Registered Nurse working with people with Type 2 diabetes in the remote 

islands of the Torres Strait. 

3.2 Article: Diabetes in Torres Strait Islanders: Challenges and 
opportunities for remote area nurses 
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4.1 Introduction 

Chapter 4 comprises a short report published in The Australian Journal of Rural 

Health entitled “High glycaemia and low uptake of insulin treatment among 

remote Torres Strait Islanders with diabetes: Implications for service delivery”.  

This report briefly outlines all diabetes cases in five of the remote outer Islands 

of the Torres Strait (Mer Island, Darnley Island, Stephen Island and Saibai 

Island). 

This report is an introduction to Chapter 5, discusses issues around insulin 

therapy. Table 4.1 outlines the known diabetics in the five mentioned 

communities. The total population in the five identified communities was 1119, 

of whom 18% (n=197) were known diabetics on the diabetes register in 2012. 

100% (n=197) were recruited into the overall study from five remote Torres 

Strait Island communities.  

 

Table 4.1  
Known diabetes cases in five remote sites in the Torres Strait. 

Community Total Population 
(2011 Census) 

Known Diabetics 
on Register 

(2012) 

Patients 
Recruited to 

Overall Study 

Mer Island 310  61  61  

Darnley Island 402  43  43  

Stephen Island 39  12  12  

Saibai Island 198  48  48  

Yorke Island 170  33  33  

Total 1119  197 

(18%) 

 197 

(100%) 
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4.2 Article: High glycaemia and low uptake of insulin treatment 
among remote Torres Strait Islanders with diabetes: 
Implications for service delivery 

 



Short Report

High glycaemia and low uptake of insulin treatment among
remote Torres Strait Islanders with diabetes: Implications for
service delivery
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Torres Strait Islanders have the highest prevalence of

Type 2 Diabetes in Australia.1 Between 2005/06 and

2009/10, there were on average 123 diabetes separa-

tions per year in the Torres Strait and Northern Penin-

sula Hospital and Health Service. A review in 2005

noted that newer diabetes cases were younger, more

obese and had poorer glycaemic control compared to

6 years previously.2

Here we briefly report all diabetes cases in five of the

most remote outer islands of the Torres Strait con-

ducted in 2013 who were recruited into a cohort study.

These very remote islands are serviced by local primary

care workers, nurses and only intermittently visited by

specialist outreach teams and general practitioners.
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5.1 Introduction 

Chapter 5 comprises a manuscript published in The Australian Journal of Rural 

Health titled "Barriers to insulin treatment among Australian Torres Strait 

Islanders with poorly controlled diabetes". This research paper is described 

here as Study 1. It reviewed patient level factors on behavioural aspects of 

diabetes management regarding Psychological Insulin Resistance.  The paper 

outlines the methods, measures, statistical analysis and results of the research.  

Table 5.1 describes the known diabetics in five identified communities and 

those participants who met the inclusion criteria for Study 1. 15% (n=197) met 

the inclusion criteria (Hba1c => than 8.5% and not prescribed insulin therapy. 

97% (n=30) of the participants who were eligible and consented for Study 1 

received an interview, one participant died beforehand. 

Table 5.1  
Participants Study 1 

Community 

Total 
Population 

(2011 
Census) 

Known 
Diabetics 

on Register 
(2012) 

Patient 
Recruited to 

Overall 
Study 

Patients 
Eligible for 

Study 1 

Patients 
Interviewed 

Mer Island 310  61  61  9  9  

Darnley 
Island 

402  43  43  8  8  

Stephen 
Island 

39  12  12  3  3  

Saibai 
Island 

198  48  48  5  4 

(1 died) 

 

Yorke 
Island 

170  33  33  5  5  

Total 1119  197 

(18%) 

 197 

(100%) 

 30 

(15%) 

 29 

(97%) 

 

5.2 Article: Barriers to Insulin Treatment Among Australian 
Torres Strait Islanders with Poorly Controlled Diabetes 

 



Original Research

Barriers to insulin treatment among Australian Torres Strait
Islanders with poorly controlled diabetes

Sean Taylor, RN, BNS, GradCertDiabEdM, BHSc (Hons), Fintan Thompson, BPsych (Hons),

MEpi, and Robyn McDermott, MBBS, MPH, PhD, FAFPHM

Centre for Chronic Disease Prevention, Australian Institute of Tropical Health and Medicine, James
Cook University, Smithfield, Queensland, Australia

Abstract

Objective: To explore self reported knowledge and atti-
tudes to insulin treatment among a group of adults with

poorly controlled diabetes in the Torres Strait islands.

Design: Cross-sectional survey in 2014, interviews

with 29 adults with HbA1c ≥ 8.5% (69 mmol mol�1)

and not taking insulin, using Insulin Treatment

Appraisal Scale (ITAS) and Barriers to Insulin Treat-

ment Questionnaire (BITQ) scores.

Setting: Five remote Torres Strait Island communities
in the Torres Strait region.

Participants: Poorly controlled insulin-na€ıve type 2

diabetics.

Main outcome measures: BITQ and ITAS scores on

items related to knowledge and attitudes to insulin

treatment, clinical and demographic measures.

Results: Overall, 34% of the cohort had poor glycaemic

control. Compared to those with HbA1c ≥ 8.5% and
taking insulin (n = 37), the 29 insulin-na€ıve participants

were more obese, more likely to smoke and drink

alcohol, have lower mean HbA1c and fewer years with

diabetes. Among the insulin-na€ıve group, those reporting

higher ‘barriers’ (BITQ scores) were older and with

lower formal education than those reporting fewer barri-

ers. Torres participants consistently scored low on

‘knowledge’ items in the ITAS, especially those which
would guide insulin initiation (insulin improves glucose

control and prevents complications).

Conclusion: Compared to other published studies, the

Torres participants had higher scores for BITQ ‘barrier’

items and lower ‘knowledge’ scores. This suggests better

education around glycaemic control with medication

and discussion of perceptions and exchange of experi-
ences with peers who are taking insulin might improve

the uptake of insulin in this high-risk group.

KEY WORDS: psychological insulin resistance, Tor-
res Strait Islander, type 2 diabetes.

Introduction

Type 2 diabetes is a chronic progressive condition1

where many patients will eventually require insulin in

addition to oral hypoglycaemic agents to control gly-

caemia and prevent complications.2 Current guidelines

recommend commencement of insulin when dietary

and maximum oral hypoglycaemic treatment fails to

maintain adequate blood glucose control to maintain

HbA1c levels below 8.5% (69 mmol mol�1).3 How-

ever, many patients are reluctant to commence insulin

treatment for a variety of reasons,4 some of which

reflect poor knowledge of modern delivery methods

and many of which relate to beliefs about stigma, dan-

ger and inconvenience.5 These negative and complex

perceptions have been collectively called ‘psychological

insulin resistance’ (PIR)6 and recently developed insu-

lin appraisal scales have been validated in adults with

diabetes in Australia.7

Torres Strait Islanders have the highest prevalence

of diabetes in Australia, and high rates of avoidable

complications, especially renal failure, skin ulceration

and lower limb amputation.8 Clinical reports suggest

that glycaemic control is especially poor9 compared to

other groups with diabetes; however, rates of insulin

treatment remain low,10 suggesting opportunities to

improve guideline-concordant care and reduce compli-

cations in the primary care setting. Anecdotal evidence

suggests that PIR is high in this population, as

reported by clinicians.

The Insulin Treatment Appraisal Scale (ITAS) is a

brief, psychometrically validated instrument that can

Correspondence: Sean Taylor, Centre for Chronic Disease
Prevention, Australian Institute of Tropical Health and Med-
icine, Veterinary Science – James Cook University, Smith-
field, Queensland 4870, Australia.
Email: sean.taylor1@jcu.edu.au

Conflict of interest: The authors declare that they have no
conflict of interest.

Accepted for publication 14 June 2016.

doi: 10.1111/ajr.12315© 2016 The Authors. Australian Journal of Rural Health published by John Wiley & Sons Australia, Ltd

on behalf of National Rural Health Alliance.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and
distribution in anymedium, provided the original work is properly cited, the use is non-commercial and nomodifications or adaptations aremade.

Aust. J. Rural Health (2016) ��, ��–��

bs_bs_banner



be used in insulin-na€ıve patients to assess both positive

and negative perceptions of insulin treatment and

what changes might be expected from these percep-

tions.11 The Barriers to Insulin treatment Question-

naire (BTIQ) measures has been validated in two

populations of adults with diabetes in Germany.12

The present study aimed to investigate the percep-

tions and beliefs of Torres Strait Islander adults with

poorly controlled diabetes with respect to using insulin

to control blood sugar using the ITAS and BTIQ

scales. We anticipated this information might be useful

in both understanding perceptions and knowledge of

insulin with a view to better communication by clini-

cians and the more effective use of medicines in this

high-risk group.

Methods

The study population was selected from the register of

197 adults with T2DM in five outer islands in the

Torres Strait region (see Fig 1) who all provided con-

sent for interview and data collection. Sixty-seven

(34%) of these had HbA1c levels ≥8.5% and of these

29 were not taking insulin. The 29 insulin-na€ıve

FIGURE 1: Map of the Torres Strait Region.

What is already known on this subject?

● Torres Strait Islanders have the highest

prevalence of type 2 diabetes in Australia
and high rates of avoidable complications.

● Many patients are reluctant to commence insu-

lin treatment for a variety of reasons which

include stigma, danger and inconvenience.

What does this study add?

● Poorly controlled insulin-na€ıve type 2 dia-

betics in the remote Torres Strait region
mostly had negative perceptions of insulin,

which could be significant barriers to better

glycaemic management.

● Perceived barriers to insulin treatment are

high in this population, especially among

those who are older with fewer years of for-

mal education.

● Improving the uptake of insulin for those
who could benefit from it will require better

communication between service providers

and clients.

© 2016 The Authors. Australian Journal of Rural Health published by John Wiley & Sons Australia, Ltd

on behalf of National Rural Health Alliance.

2 S. TAYLOR ET AL.



participants were interviewed by one of us fluent in

local Creole, using the ITAS and BITQ instruments in

the participant’s home or local health service. Clinical

data were abstracted from clinic files (patient hard

copy files, patient information system – Best Practice,

Ferret and Auslab). Interview data included years of for-

mal education, current employment, current household

income, smoking and alcohol intake, average time

TABLE 1: Categorical demographic and behavioural variables by HbA1c (%) and insulin prescription status of Torres Strait

Islanders with diabetes

Demographic, behavioural and diabetes care variables

HbA1c < 8.5 HbA1c ≥ 8.5

On insulin Not on insulin Total

No. (%) No. (%) No. (%) No. (%)

Total 130 37 30 197

Gender

Male 51 (39.2) 9 (24.3) 15 (50.0) 75 (38.1)

Female 79 (60.8) 28 (75.7) 15 (50.0) 122 (61.9)

Age

<35 years 2 (1.5) 3 (8.1) 4 (13.3) 9 (4.6)

35–49 years 21 (16.2) 9 (24.3) 7 (23.3) 37 (18.8)

50+ years 107 (82.3) 25 (67.6) 19 (63.3) 151 (76.6)

Body Mass Index (BMI)

Healthy BMI (18.5–24.9) 15 (11.5) 4 (10.8) 2 (6.7) 21 (10.7)

Overweight BMI (25.0–29.9) 37 (28.5) 10 (27.0) 5 (16.7) 52 (26.4)

Obese BMI (30+) 78 (60.0) 23 (62.2) 23 (76.7) 124 (62.9)

Employment

Employed fulltime 42 (34.1) 13 (37.1) 9 (30.0) 64 (32.5)

Employed part-time/casual 5 (4.1) 3 (8.6) 5 (16.7) 13 (6.6)

Not currently employed 76 (61.8) 19 (54.3) 16 (53.3) 111 (56.3)

No response/missing 7 2 0 9

Education

Year 12 not completed 86 (69.9) 20 (57.1) 17 (56.7) 123 (62.4)

Year 12 completed 10 (8.1) 6 (17.1) 6 (20.0) 22 (11.2)

TAFE course 21 (17.1) 9 (25.7) 7 (23.3) 37 (18.8)

Undergraduate 6 (4.9) 0 (0.0) 0 (0.0) 6 (3.0)

No response/missing 7 2 0 9

Household income

<$20 000 2 (1.6) 1 (2.9) 0 (0.0) 3 (1.5)

$20 000–$59 999 69 (56.1) 17 (48.6) 18 (60.0) 104 (52.8)

$>60 000 52 (42.3) 17 (48.6) 12 (40.0) 81 (41.1)

No response/missing 7 2 0 9

Smoking

Non smoking 104 (84.6) 30 (85.7) 19 (63.3) 153 (77.7)

Yes smoking 19 (15.4) 5 (14.3) 11 (36.7) 35 (17.8)

No response/missing 7 2 0 9

Alcohol

No alcohol 91 (74.0) 24 (68.6) 17 (56.7) 132 (67.0)

Alcohol 32 (26.0) 11 (31.4) 13 (43.3) 56 (28.4)

No response/missing 7 2 0 9

Coordination of diabetes care

Extremely well (1) 14 (11.4) 1 (2.9) 2 (6.7) 17 (8.6)

Very well (2) 98 (79.7) 28 (80.0) 26 (86.7) 152 (77.2)

Fairly well/Badly (3) 11 (8.9) 6 (17.1) 2 (6.7) 19 (9.6)

No response 7 2 0 9
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(hours) watching television per week, regular physical

exercise, years since diagnosis, self-reported medication

adherence and perceptions of quality of diabetes care.

Clinical data included most recent HbA1c, blood pres-

sure, lipids, renal function and prescribed medicines.

Ethics approval was obtained from the Human

Research Ethics Committee Cairns and Hinterland,

Cape York, Torres Strait – Northern Peninsula Hospi-

tal and Health Service (now known as Far North

Queensland Ethics Committee) – HREC Reference

number: HREC/13/QCH/126-875. Ethics approval was

also provided by the Human Research Ethics Commit-

tee – James Cook University, approval number HREC/

H5666. A student non-commercial research agreement

was established between The Torres and Cape Hospital

and Health Service and the first author (ST).

Measures

Responses to the 14 BITQ items were scored from 1

(Strongly Disagree) to 10 (Strongly Agree) with a score

of 7–10 indicating Agree/Strongly Agree. A total BITQ

score for each person was derived by summing responses

to the 14 items. The scores for three positively worded

BITQ items, 4, 5 and 6, were first reversed so a high score

indicated low positive appraisal of insulin. Dividing each

person’s total score by 14, the number of BITQ items,

derived an average of the total score. Five sub-scales

measuring different components of insulin resistance

were created following the method of Petrak et al.12

Responses to the 20 ITAS items (1 = Strongly Dis-

agree, 5 = Strongly Agree) were summed to create a

total score for each person. Four items, 3, 8, 17 and 19,

were reversed prior to creation of this total score. Sum-

ming scores from the 16 negatively worded items cre-

ated a total negative sub-scale. The positive sub-scale

was the sum of the unreversed four positive items. Exer-

cise was measured as a 7-day recall of daily moderate to

very hard physical activity in minutes. Total daily min-

utes were summed to create an aggregated exercise time

in minutes and then hours for the preceding 7 days.

Screen time was recorded as total hours watching TV,

videos, games and internet per night during the preced-

ing 7 days. Total hours per night were summed to create

an aggregated screen time in hours.

Statistical analysis

Descriptive statistics were used to explore the distribu-

tion of categorical demographic and behavioural vari-

ables by three groups of glycaemic control and insulin

prescription status groups. These groups were HbA1c

TABLE 2: Continuous demographic, clinical and behavioural variables by HbA1c (%) and insulin prescription status among

Torres Strait Islanders with diabetes, one-way analysis of variance (ANOVA)

Demographic,

clinical and

behavioural

variables

HbA1c < 8.5 (n = 130) HbA1c ≥ 8.5–Insulin prescription status Total (n = 197)

Prescribed (n = 37) Not prescribed (n = 30)

P

Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI

Age 60.66 (58.50–62.82) 55.51 (51.33–59.69) 52.05 (47.19–56.91) 58.38 (56.57–60.20) 0.001

HbA1c (%)a 6.73 (6.63–7.00) 11.12 (10.66–12.48) 9.97 (9.57–11.24) 7.37 (7.18–7.98) <0.001

Body Mass

Index (BMI)

32.52 (31.34–33.71) 32.26 (30.21–34.31) 35.33 (32.28–38.38) 32.90 (31.92–33.88) 0.115

Exercise 4.43 (3.90–4.96) 4.14 (3.21–5.08) 5.08 (3.88–6.27) 268.55 (242.91–294.20) 0.442

Screen timea 28.00 (24.62–28.00) 28.00 (21.00–35.00) 28.00 (14.00–34.10) 28.00 (28.00–28.00) 0.540

Years with

diabetes

8.87 (7.66–10.08) 13.30 (10.57–16.03) 7.96 (5.70–10.23) 9.53 (8.51–10.55) 0.002

Diabetes care (1 = Very good, 9 = Very poor)

Knowledge

of treatment

3.89 (3.61–4.18) 3.49 (3.00–3.97) 4.10 (3.55–4.65) 3.85 (3.63–4.07) 0.243

Appointment

attendancea
2.00 (2.00–2.00) 2.00 (2.00–2.81) 3.00 (2.00–3.00) 2.00 (2.00–2.00) 0.096

Medication

adherence

2.00 (1.81–2.19) 2.20 (1.87–2.53) 2.57 (2.10–3.03) 2.13 (1.97–2.29) 0.037

Coordination

of diabetes care

1.98 (1.89–2.06) 2.14 (2.00–2.29) 2.00 (1.86–2.14) 2.01 (1.95–2.07) 0.137

aVariable not normally distributed, medians reported and Kruskal–Wallis one-way analysis of variance by ranks.
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(%) <8.5, HbA1c (%) ≥8.5 and prescribed insulin and

HbA1c (%) ≥8.5 and not prescribed insulin (Table 1).

Continuous demographic variables were compared

between these groups using means, confidence intervals

and one-way analysis of variance (ANOVA). Medians and

Kruskal–Wallis one-way ANOVA ranks were used for non-

parametric variables (Table 2). The distribution of mean

ITAS and BITQ scores for 29 insulin-na€ıve participants

with poorly controlled glycaemia (HbA1c%≥8.5) was

assessed across categorical demographic and beha-

vioural variables. Categories of age and education were

aggregated to accommodate the small number of partici-

pants. Differences in mean scores between categories in

these variables were tested using ANOVAs and indepen-

dent sample t-tests (Table 3).

Tables 4 and 5 display the mean scores and stan-

dard deviations for individual BITQ and ITAS items,

respectively. The scores displayed for positive items on

both scales are based on unreversed values, although these

values were then reversed during the derivation of total

summed scores. Results from other published comparison

studies are included in these tables. Confidence intervals

for means and proportions for this study and comparison

studies were calculated and are reported in the text when

comparing items and total scores across studies.

Results and discussion

Sixty-seven (34%) of the 197 adults with diabetes had

poor glycaemic control (HbA1c ≥ 8.5%). They were

younger, more likely to be obese, more likely to be

smokers and alcohol drinkers than those with better

glycaemic control (Table 1). They reported more years

living with diabetes and lower medication adherence.

In the poorly controlled group, those taking insulin

had higher median HbA1c (11.1%, 98 mmol mol�1)

and longer duration of diabetes (13.3 years) compared

to those not taking insulin (9.8%, 84 mmol mol�1

TABLE 3: Distribution of Insulin Treatment Appraisal Scale (ITAS) and Barriers to Insulin Treatment Questionnaire (BITQ)

scores of Torres Strait Islanders with diabetes, by baseline characteristics

Baseline characteristics

ITAS scores

P value

BITQ scores

P valueNo. Mean (95% CI) Mean (95% CI)

Total 29 66.3 (62.5–70.1) 84.9 (79.7–90.1)

Gender

Male 15 66.2 (60.1–72.3) 0.967 87.4 (81.9–92.9) 0.320

Female 14 66.4 (61.1–71.6) 82.2 (72.4–92.0)

Age group

≤49 years 11 61.2 (53.6–68.7) 0.028 81.6 (70.1–93.1) 0.329

>50 years 18 69.4 (65.5–73.3) 86.9 (81.2–92.5)

BMI category

Healthy BMI (18.5–24.9) 1 – – – –

Overweight BMI (25.0–29.9) 5 65.4 (51.4–79.4) 0.680 77.4 (60.1–94.7) 0.424

Obese BMI (30+) 23 66.1 (61.8–70.4) 86.5 (80.5–92.5)

Employment

Employed fulltime 9 67.1 (59.6–74.6) 0.127 85.3 (74.1–96.5) 0.345

Employed part-time/casual 5 58.2 (41.4–75.0) 76.8 (51.9–101.7)

Not currently employed 15 68.5 (64.1–72.8) 87.3 (81.4–93.3)

Education

Year 12 not completed 16 71.5 (68.6–74.4) 0.001 89.3 (84.1–94.4) 0.058

Year 12 completed and higher 13 59.8 (53.5–66.2) 79.5 (69.6–89.5)

Income

$20 000–$59 999 17 66.4 (60.9–71.8) 0.961 85.9 (79.8–91.9) 0.655

$>60 000 12 66.2 (60.3–72.0) 83.5 (72.9–94.1)

Smoking

Nonsmoking 18 68.2 (64.1–72.3) 0.195 86.7 (80.3–93.0) 0.386

Yes smoking 11 63.2 (55.1–71.2) 82.0 (71.5–92.5)

Alcohol

No alcohol 16 69.1 (64.9–73.3) 0.086 87.3 (81.7–92.8) 0.317

Alcohol 13 62.8 (55.9–69.6) 82.0 (71.6–92.4)
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and 7.9 years, respectively). Self-reported knowledge

of treatment and satisfaction with care coordination

was similar between groups (Table 2).

Of the 29 insulin-na€ıve participants with poor con-

trol who completed the ITAS and BITQ, ITAS scores

were significantly higher among participants aged

50 years and over (ITAS = 69.4, 95% CI: 65.5–73.3)
compared to all younger participants (ITAS = 61.2,

95% CI: 53.6–68.7, P = 0.028). Similarly, participants

who had not completed year 12 had significantly

higher ITAS scores (ITAS = 71.5, 95% CI: 68.6–74.4)

compared to those with higher levels of education

(ITAS = 59.8, 95% CI 53.5–66.2, P = 0.001). There

was a similar relationship between education and

BITQ scores; however, the differences only just

approached significance, t(1.98), P = 0.058 (Table 3).

On the BTIQ scale, mean responses were higher for

scale 1 (‘fear of injections’, M = 5.25, 95% CI: 4.28–
6.23); lower for scale 2 (‘positive expectations regarding

insulin treatment’, M = 4.57 95% CI: 3.84–5.31) and

higher for scale 4 (‘stigmatisation from injections’,

M = 6.47, 95% CI: 5.83–7.12), in comparison with the

TABLE 4: Barriers to Insulin Treatment Questionnaire (BITQ), item content, mean score and distribution of responses to individ-

ual items, mean subscales and total BITQ scores

Barriers to Insulin Treatment Questionnaire

(BITQ) (1–10)

Torres Strait n = 29 Petrak et al. (2007) n = 448

Mean (sd) A/SA% Mean (sd)

Scale 1: ‘Fear of injections and self-testing’ 5.25 (2.56) 3.19 (2.78)

1. I am afraid of the pain when injecting insulin 5.69 (2.70) 51.7 3.62 (3.33)

2. Besides the pain, I am just afraid of injections 5.69 (3.00) 62.1 3.58 (3.50)

3. I am afraid of the pain during regular blood-sugar

checks

4.38 (2.38) 27.6 2.37 (2.64)

Scale 2: ‘Expectations regarding positive insulin-related

outcomes’

4.57 (1.93) 7.36 (1.87)

^4. Insulin works better than pills 3.97 (2.51) 20.7 8.19 (2.41)

^5. People who get insulin feel better 4.90 (2.35) 27.6 7.42 (2.46)

^6. Insulin can reliably prevent long-term

complications due to diabetes

4.86 (1.87) 20.7 6.46 (2.38)

Scale 3: ‘Expected hardship from insulin therapy’ 5.30 (1.36) 4.20 (2.74)

7. I just do not have enough time for regular doses of

insulin

5.48 (2.18) 27.6 3.30 (3.04)

8. I cannot pay as close attention to my diet as insulin

treatment requires

5.17 (2.12) 17.2 4.73 (3.25)

9. I cannot organise my day as carefully as insulin

treatment requires

5.24 (1.75) 13.8 4.58 (3.38)

Scale 4: ‘Stigmatisation by insulin injections’ 6.47 (1.70) 4.30 (2.52)

10. Injections in public are embarrassing to me. Pills

are more discreet

7.17 (2.48) 72.4 5.45 (3.78)

11. Regular insulin treatment causes feelings of

dependence

5.62 (1.86) 20.7 5.06 (3.46)

12. When people inject insulin, it makes them feel like

drug addicts

6.62 (2.44) 65.5 2.38 (2.70)

Scale 5: ‘Fear of hypoglycaemia’ 6.79 (2.09) 6.21 (2.73)

13. Regarding insulin overdose, I am afraid of the

unpleasant accompanying symptoms

6.90 (2.14) 58.6 6.61 (2.92)

14. Regarding insulin overdose, I have concerns about

possible permanent damage to my health

6.69 (2.09) 55.2 5.81 (3.11)

Total (sum score 14 items, 3 negatively recoded) 84.90 (13.79)

Average of total scores 6.06 (0.99) 4.17 (1.55)

Scoring: 1 = Strongly Disagree, 10 = Strongly Agree. (sd), standard deviation; A/SA, Agree/Strongly Agree (7–10); ^, positive

BITQ items. Scales are the sum of all responses divided by number of questions. Average of total score is the sum of all scores

divided by the total number of items in the scale.
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same scales from a recent German study. The derived

confidence intervals from the German study for the three

scales were: M = 3.19, 95% CI: 2.93–3.45; M = 7.36,

95% CI: 7.19–7.53; and M = 4.30, 95% CI: 4.07–4.53,
respectively, and none of these intervals overlapped with

the current study (Table 4).

Responses to the ‘positive’ ITAS scales (‘taking insu-

lin prevents complications; improves glucose control

and improves health’) were generally low with less

than 40% agreeing or strongly agreeing. Responses to

the negative scales were generally high (more than

60% agree or strongly agree) especially for ‘others see

TABLE 5: Insulin Treatment Appraisal Scale (ITAS), item content, mean score and distribution of responses to individual items,

mean subscales and total ITAS scores

Insulin Treatment Appraisal Scale (ITAS) (1–5)

Torres Strait n = 29

Snoek et al. (2007)

n = 146

Truscott et al. (2014)

n = 499

Mean (sd) A/SA% Mean (sd) A/SA% Mean (sd) A/SA%

1. Taking insulin means I have failed to manage

my diabetes with diet and tablets.

3.8 (0.8) 75.9 3.4 (1.40) 54.0 3.5 (1.30) 58.3

2. Taking insulin means my diabetes has

become much worse.

3.8 (0.8) 75.9 3.9 (1.60) 73.0 4.0 (1.00) 80.2

^3. Taking insulin helps to prevent

complications of diabetes.

3.2 (0.8) 37.9 3.8 (1.10) 62.0 3.9 (1.00) 76.4

4. Taking insulin means other people see me as

a sicker person.

4.1 (0.9) 86.2 3.2 (1.30) 41.0 3.3 (1.10) 46.3

5. Taking insulin makes life less flexible. 3.2 (0.6) 34.5 3.8 (1.10) 70.0 3.6 (1.10) 58.7

6. I’m afraid of injecting myself with a needle. 3.3 (1.2) 58.6 3.1 (1.50) 47.0 3.3 (1.40) 47.9

7. Taking insulin increases the risk of low blood

glucose levels (hypoglycaemia).

3.3 (0.8) 41.4 3.1 (1.10) 52.0 3.4 (1.00) 46.5

^8. Taking insulin helps to improve my health. 3.1 (1.0) 37.9 3.6 (1.00) 53.0 3.8 (0.08) 67.7

9. Insulin causes weight gain. 3.0 (0.9) 34.5 3.1 (0.90) 23.0 3.1 (0.08) 18.2

10. Managing insulin injections takes a lot of

time and energy.

3.1 (0.9) 27.6 3.6 (1.10) 61.0 3.3 (1.00) 40.9

11. Taking insulin means I have to give up

activities I enjoy.

3.1 (0.8) 34.5 2.6 (1.10) 19.0 2.7 (1.00) 16.8

12. Taking insulin means my health will

deteriorate.

3.3 (1.2) 62.1 2.7 (1.10) 23.0 2.8 (1.00) 18.6

13. Injecting insulin is embarrassing. 3.7 (1.2) 79.3 2.6 (1.30) 23.0 2.7 (1.10) 21.6

14. Injecting insulin is painful. 3.3 (1.3) 65.5 3.3 (1.20) 43.0 3.1 (1.00) 32.1

15. It is difficult to inject the right amount of

insulin correctly at the right time every day.

3.2 (1.0) 44.8 3.2 (1.20) 40.0 3.0 (0.90) 23.2

16. Taking insulin makes it more difficult to

fulfil my responsibilities (at work, at home).

3.1 (0.9) 34.5 2.9 (1.20) 27.0 2.8 (0.90) 17.8

^17. Taking insulin helps to maintain good

control of blood glucose.

3.2 (0.7) 27.6 3.7 (1.00) 59.0 3.9 (0.80) 74.7

18. Being on insulin causes family and friends

to be more concerned about me.

4.3 (0.8) 86.2 3.5 (1.10) 55.0 3.6 (0.90) 57.7

^19. Taking insulin helps to improve my energy

level.

3.1 (0.9) 31.0 3.2 (0.70) 25.0 3.3 (0.70) 30.9

20. Taking insulin makes me more dependent

on my doctor

3.1 (0.8) 27.6 3.4 (1.10) 40.0 3.4 (0.90) 47.3

Total ITAS (sum score 20 items, 4 negatively

recoded)

66.3 (9.9) 61.0 (2.80) 60.7 (10.10)

Total positive items ITAS 12.5 (2.9) 14.0 (2.90) 14.9 (2.40)

Total negative items ITAS 54.8 (7.5) 55.0 (2.70) 51.6 (10.20)

Scoring: 1 = Strongly Disagree, 5 = Strongly Agree. (sd), standard deviation; A/SA, Agree/Strongly Agree (4–5); ^, positive

ITAS items.
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me as a sicker person’, ‘injecting insulin is embarrass-

ing’ and ‘painful’, in comparison with a recent report

from an Australian group (Table 5).

Conclusion

This study of a group of high-risk Torres Strait Islan-

ders with poorly controlled diabetes and who were

not taking insulin found mostly negative perceptions

of insulin which could be significant barriers to better

glycaemic management. The few published studies in

other groups using these instruments showed much

lower negative perceptions and much higher positive

perceptions than the Torres Strait Islanders.

Limitations to this study include a very small study

sample, although 100% of those approached agreed to

participate (29 out of 30 completed the questionnaires,

one participant died prior to the interview) suggesting

that the responses are representative of this popula-

tion. Another limitation is the lack of validation of

these instruments in this population, where English is

not the first language for many. However, the survey

was administered by one of the investigators who is

from these islands and who speaks fluent Creole.

These results, when compared to reports from other

populations including in Australia, suggest that per-

ceived barriers to insulin treatment are high in this

population, especially among those who are older with

fewer years of formal education. Improving the uptake

of insulin for those who could benefit from it will

require better communication between service provi-

ders and clients, including more time taken to explore

these issues in depth and taking account of local cul-

tural contexts and beliefs.
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6.1 Introduction 

Chapter 6 comprises an article published in the Health Promotion Journal of 

Australia, entitled “Depression and Diabetes in the remote Torres Strait 

Islands”. This paper forms Study 2; it investigated patient level factors on 

depression and diabetes. The paper outlines the methods, results and 

discussion of the research. Depression and Diabetes form part of the patient-

level factors on behavioural features of diabetes management, previously 

mentioned in Chapter 1.   

Table 6.1 summarises the number of participants interviewed in Study 2 using 

the Patient Health Questionnaire (PHQ)-9. 95% (n=197) of participants were 

surveyed in 2014. 

Table 6.1  
Participants Study 2 

Community 

Total 
Population 

(2011 
Census) 

Known 
Diabetics on 

Register 
(2012) 

Participants 
Recruited to 

Overall Study 

Participants 
Interviewed 

Mer Island 310  61  61  61  

Darnley Island 402  43  43  43  

Stephen Island 39  12  12  6  

Saibai Island 198  48  48  45  

Yorke Island 170  33  33  32  

Total 1119  197  

(18%) 

 197 

(100%) 

 188  

(95%) 

 

6.2 Article: Depression and Diabetes in the Remote Torres 
Strait Islands 

 



Depression and diabetes in the remote Torres Strait Islands

Sean TaylorA,C, Robyn McDermottA, Fintan ThompsonA and Kim UsherB

ACentre for Chronic Disease Prevention, Australian Institute of Tropical Health and Medicine, Veterinary Science,
James Cook University, Smithfield, Qld 4870, Australia.

BSchool of Health, University of New England, Armidale, NSW 2351, Australia.
CCorresponding author. Email: sean.taylor1@jcu.edu.au

Abstract
Issue addressed: Diabetes is associated with significant depression, which can result in poorer clinical outcomes,
including increased mortality. Little is known about the prevalence of depression among Torres Strait Islander adults with
diabetes.
Methods: Self-reported depression was measured using the Patient Health Questionnaire (PHQ)-9 translated into Torres Strait
Creole, and associations with socioeconomic, behavioural and clinical indicators in Torres Strait Islander adults with diabetes in
five remote Torres Strait Islands were examined.
Results: Seventy-three men and 115 women completed interviews. The median PHQ-9 score was 5.5 (IQR 0–7); 42% of
respondents scored 0–4 (none–minimal), 46% scored 5–9 (mild) and 12% scored 10+ (moderate–severe). Mean HbA1c
was 8.3% (67.4mmol). HbA1c was not related to PHQ-9 scores (b= 0.20, P= 0.323), however exercise in hours (b= –0.34,
P< 0.001) and screen time in hours (b= 0.11, P< 0.001) were significant predictors of depression after adjusting for other
study variables.
Conclusions: This sample of remote living Torres Strait Islanders reported relatively low rates of depression compared with
national samples, and depression was not related to glycaemic control. Exercise and screen time were the strongest predictors
of depression based on PHQ-9 scores. This represents an opportunity for health promotion.

So what? These findings provide an indication of the health impact of physical activity in rural and remote communities.
Local health and education services, councils and sporting bodies should work collaboratively to promote sustainable
physical activity programs.

Key words: Aboriginal and Torres Strait Islanders, health behaviours, type 2 diabetes.
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7.1 Introduction 

Chapter 7 is an unpublished paper submitted to the Australian Journal of 
Primary Health Care titled "Diabetes Care in the outer islands of the Torres 
Strait: Case note audit report". This manuscript forms Study 3; it describes the 
provision of diabetes services and the impact of diabetes management in eight 
remote Torres Strait Islands. The methods, statistical analysis and results are 
discussed in this chapter. 

The eight participating communities were clustered into Eastern Group and 
Western Group. The Eastern Group included Mer Island, Darnley Island, 
Stephen Island, Saibai Island, and Yorke Island. The Western Group included 
Mabuiag Island, Boigu Island and St Pauls Community – Moa Island. The 
Executive Members of the Torres and Northern Peninsula Area Hospital and 
Health Service (now known as Northern Sector –Torres and Cape Hospital and 
Health Service) chose the eight study sites in 2012.  

Participants in the Western Group did not consent in the overall study; 
however, ethics was approved to conduct audits in this group with no patient 
interaction. Table 7.1shows 15.1% (n=1887) had known Type 2 diabetes, 100% 
of the known diabetics had their clinical files audited. 
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Table 7.1  
Patient Files audited – Study 3 

Community 
Total 
Population 
(2011 Census) 

Known 
Diabetics on 
Register (2012) 

Patient 
Recruited to 
Overall Study 

Patient Files 
Audited 

Mer Island 310  61  61  61  

Darnley Island 402  43  43  43  

Stephen 
Island 

39  12  12  12  

Saibai Island 198  48  48  48  

Yorke Island 170  33  33  33  

Mabuiag 
Island 

260  30  0  30  

Boigu Island 208  31  0  31  

St Pauls 
Community – 
Moa Island 

300  27  0  27  

Total 1887  285 

(15.1%) 

 197  285 

(100%) 
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7.2 Article: Diabetes care in the outer islands of the Torres 
Strait:  Case note audit report, 2012-15 

Sean Taylor, Fintan Thompson and Robyn McDermott 

Centre for Chronic Disease Prevention,  

Australian Institute of Tropical Health & Medicine, 

 James Cook University 

Abstract  

Background: Management of diabetes in the primary care setting is a key part 

of prevention of complications. In the Torres Strait, prevalence of diabetes and 

complication rates are high. We aimed to assess the level of service provision 

for diabetes care in the outer islands of the Torres Strait from 2012 to 2015.  

Objective: To review the provision of diabetes services and the impact of 

diabetes management in 8 remote Torres Strait Islands.  

Methods / Design:  A Retrospective case note audit of care processes and 

intermediate clinical outcomes in 285 adults with known diabetes. At baseline 

197 participants from five remote Torres Strait Island communities (mostly the 

Eastern group of Islands) consented to be enrolled in the survey. A further 88 

records from the Western group of islands were audited from 2012 -2015 and 

serves as a comparator group.  

Results: At baseline, overall (n=285), 61% were women, 75% were aged over 

50, 67% were obese (Body Mass Index (BMI)>30, higher in the comparator 

group), 65% had poorly controlled glycaemia (Hba1c>8.5%) and 18% were 

smokers (lower in comparator group). GP management plans (GPMP) and 

team care arrangements (TCA) were more likely to be completed in the Eastern 

group 93% vs. 39% with 90% referred to a dietician, diabetes educator or 

podiatrist. Among participants with data available in 2015, there was a 

decrease in completed GPMPs from 93% to 20% in the Eastern group. At 

baseline, it appeared that participants in the Eastern group had better 

glycaemic control than those in the Western group (35.2% had Hba1c>8.5% 



 79 

compared to 39% in the Western group). By 2015, poor glycaemic control was 

35% and 47% respectively among those with data available.  

Conclusion: The provision of diabetes care planning, referrals and clinical 

measures important to diabetes care and actual numbers of consultations 

appeared to decline dramatically between 2012 and 2015 in all sites.  

Keywords 

Type 2 Diabetes, Torres Strait Islanders, Health Services  

Background 

Diabetes has escalated as a ‘silent pandemic’1, and is now the world’s fastest 

growing chronic disease 2, representing a severe public health challenge. 

Aboriginal and Torres Strait Islanders in Australia are three times more likely to 

have diabetes than non-Indigenous Australians 3. Evidence suggest, Aboriginal 

and Torres Strait Islander children are 8 times more likely to develop Type 2 

diabetes than non-indigenous children in Australia 4. The diabetes epidemic in 

the remote Torres Strait Islands of Australia is ongoing and alarming. About a 

third of the adult population are affected, however, the incidence of Type 2 

diabetes and other co-morbid conditions are also extremely high at around 

3%5.  

The Torres and Cape Hospital and Health Service (TCHHS) is the only service 

provider to the people of the Torres Strait region. Two Remote Area Nurses 

(RAN), usually experienced in emergency care, and three Generalist 

Indigenous Health workers, provide 13 core services to the individual outer 

islands, although the frequency may vary depending on the island. A visiting 

GP and outreach teams from Thursday Island provide a service on a scheduled 

basis. The majority of RAN’s employed in the outer Island Primary Health Care 

Centers focus on acute care and after hours’ emergency call outs, which 

potentially leaves patients’ chronic care plans incomplete.  

In 2012, an Indigenous registered nurse (RN) with extensive knowledge and 

experience in diabetes management and care in the Torres Strait region was 

employed by the TCHHS manage Type 2 diabetes patients only and work 

collaboratively with existing teams in five remote Torres Strait Island 
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communities from 2012-13. The RN spent eight weeks in the Eastern Island 

communities to complete tasks in three phases (see below phases). After 2013, 

the RN position was ceased and usual care was provided by existing staff.  

Three phases: 

Phase 1: Patent Engagement 

1. Visit patients in their homes. 

2. Overall diabetes education and explanation of their diabetes management 

according to the chronic disease guidelines. 

3. Clinical appointments were made, according to the patient’s preference. 

4. Patient attended appointments at their clinics. Preparation for GP 

Management Plan (GPMP) and Team Care Arrangement (TCA), clinical 

and biomedical markers were taken. 

5. Data entered into the existing patient information system ‘Best Practice’. 

6. Appointment was made to see visiting GP.  

Phase 2: Health Service Uptake 

1. GP reviewed patient, GPMP, TCA, results and referred if needed.  

Phase 3: Referrals  

1. GP referred all patients to the diabetes team (Diabetes Educator, 

Dietician, Podiatrist) 

2. GP referred identified patients to a medical specialist (Endocrinologist, 

Nephrologist, Cardiologist, Optometrist). 

3. GP referred lifestyle factors if required (smoking, nutrition and weight 

loss). 

4. GP, RN, local health team to review patients (GPMP, TCA, clinical and 

biomedical markers) after 6 months. 

The purpose of this research was to investigate the impact of these intervention 

over four years. Two years with the RN and another two years without the RN 

in the Eastern group of islands, compared with three other Torres Strait 

communities in the Western group that did not participate in the formal care 

planning process, but received “usual care” from 2012-15.  
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Methods 

A total of 285 clinical records of resident adults with known diabetes who lived 

in eight outer island group were audited for each of the years 2012, 13, 14 and 

15. Audits performed in 2012 – 13 were taken manually from clinical files, the 

existing patient information systems (Best Practice and FERRET) and AUSLAB 

(Clinical and Scientific Information System). Data for 2014 – 15 were extracted 

from the existing patient information system (Best Practice only) by staff at 

TCHHS in Cairns, QLD. At baseline, 188 participants from five outer islands of 

the Torres Strait (majority of the Eastern group of islands) consented to be 

enrolled in the survey, which included interviews. A further 88 records from the 

Western group of islands were audited from 2012-15, which serves as a 

comparator group.  

Data items extracted from participants’ files included demographic details, 

diagnostic investigations, vaccinations, lifestyle measures, clinical measures, 

management plans, referrals, mental health status and pathology. These 

correspond to data items in the Chronic Disease Guidelines. If there were 

missing data in the extraction, it was assumed that the relevant activity had not 

been performed. 

The study was approved by the Human Research Ethics Committee Cairns & 

Hinterland, Cape York, Torres Strait – Northern Peninsula Hospital & Health 

Services (currently known as Far North Queensland Human Research Ethics 

Committee) (HREC/13/QCH/125-874) in 2012 and 2016 with support from 

TCHHS. Ethics approval was also approved by the Human Research Ethics 

Committee –James Cook University (H5665). A student non-commercial 

research agreement was established between the TCCHS and the first author 

(ST). All data collected are stored in a secure web environment, a Public Health 

Research Data Management System based at the University of South 

Australia. The data are governed by the first author (ST) at James Cook 

University.  

Statistical Analysis 

Descriptive statistics were used to examine demographic and behavioral 

variables, clinical measures and care processes, in the intervention and 
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comparison groups across each of the four years of the study period (2012-

2015). Means and standard errors are reported for normally distributed 

continuous clinical measures and medians and interquartile ranges for skewed 

measures.  

Results 

During the entire study period, the proportion of measures with missing data 

increased as a result of care processes either not undertaken or not recorded. 

At baseline (2012), most pathology measures had less than 10% missing data, 

however by 2015, many measures had between 20-30% missing data. Missing 

data for clinical care processes followed a similar trend, with many measures 

having more than 60% missing data in 2015. In text, numbers and percentages 

are reported with missing data excluded from denominators. However, to 

display the extent of incomplete information, missing data are shown as 

percentages of total denominators in Tables 1-4.  

The large proportion of missing data in the later years of the study 

compromises any interpretation of changes over time in health outcomes and 

care processes. It is possible the demographic, behavioural and health profile 

of participants who continued engaging with the health services during the 

entire study period are different compared to those who discontinued and had 

incomplete data. To examine this possibility, the baseline pathology and body 

measures of participants in these two groups were compared (data not tabled). 

Demographics:  At baseline, 61% of participants were women, 75% were aged 

over 50, 67% were obese (BMI>30, higher in the comparator group), 65% had 

poorly controlled glycaemia (Hba1c >8.5%) and 18% were smokers (lower in 

comparator group) (Table 1) 
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Table 1 - Demographic characteristics of Torres Strait Islanders with diabetes, 
by Eastern and Western groups, 2012Care processes 

Variable 

Baseline (Study 1 - 2012) 

Eastern Group  Western Group Total 

No. (%) No. (%) No. (%) 

Demographic characteristics 197   88   285   

Gender             

  Female 122 (61.9) 52 (59.1) 174 (61.1) 

  Male 75 (38.1) 36 (40.9) 111 (38.9) 

Age group             

  <35 years 9 (4.6) 6 (6.8) 15 (5.3) 

  35 - 49 years 37 (18.8) 19 (21.6) 56 (19.6) 

  50+ years 151 (76.6) 63 (71.6) 214 (75.1) 

BMI Category             

  Healthy BMI (18.5 - 24.9) 21 (10.7) 3 (3.4) 24 (8.4) 

  Overweight BMI (25.0 - 29.9) 52 (26.4) 5 (5.7) 57 (20.0) 

  Obese BMI (30+) 124 (62.9) 43 (48.9) 167 (58.6) 

  Missing 0 (0.0) 37 (42.0) 37 (13.0) 

Diabetes and Insulin status             

  hba1c<8.5 130 (66.0) 48 (54.5) 178 (62.5) 

  hba1c>=8.5 - On Insulin 37 (18.8) 18 (20.5) 55 (19.3) 

  hba1c>=8.5 - Not On Insulin 30 (15.2) 13 (14.8) 43 (15.1) 

  Missing 0 (0.0) 9 (10.2) 9 (3.2) 

Alcohol 43 (21.8) 8 (9.1) 51 (17.9) 

Smoking 41 (20.8) 10 (11.4) 51 (17.9) 

Employment             

  Employed fulltime 64 (32.5)  -    64  -  

  Employed part-time/casual 13 (6.6)  -    13  -  

  Not currently employed 111 (56.3)  -    111  -  
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Education 

  Year 12 not completed 123 (62.4)  -    123  -  

  Year 12 completed 22 (11.2)  -    22  -  

  TAFE course 37 (18.8)  -    37  -  

  Undergraduate 6 (3.0)  -    6  -  

Income             

  <$20,000 3 (1.5)  -    3  -  

  $20,000-$59,999 104 (52.8)  -    104  -  

  $>60,000 81 (41.1)  -    81  -  

 

At baseline (2012) GP management plans and team care arrangements (TCA) 

were completed by an outreach team (including RN) for 93% of the 197 Eastern 

group participants (Table 2). More than 90% were referred to a dietician, 

diabetes educator or podiatrist. However only around 30% of those referred 

were actually seen by the relevant health provider in that or the following year. 
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Table 2 - Clinical care processes of Torres Strait Islanders with diabetes, by Eastern and Western groups, 2012-2015 

Clinical care 
processes 

Baseline (2012)   Follow up (2013)   Follow up (2014)   Follow up (2015) 

Eastern 
Group 

Western 
Group   

Eastern 
Group 

Western 
group   

Eastern 
Group 

Western 
Group   

Eastern 
Group 

Western 
Group 

No. (%) No. (%)   No. (%) No. (%)   No. (%) No. (%)   No. (%) No. (%) 

Status                                         

Alive   197   88     196   88     193   88     191   86   

Deceased 0   0     1   0     4   0     6   2   

GP Management Plan - Indicator                                   

No   12 (6.1) 53 (60.2)   11 (5.6) 42 (47.7)   1 (0.5) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   184 (93.4) 34 (38.6)   168 (85.7) 45 (51.1)   48 (24.9) 31 (35.2)   39 (20.4) 22 (25.6) 

Missing   1 (0.5) 1 (1.1)   17 (8.7) 1 (1.1)   144 (74.6) 57 (64.8)   152 (79.6) 64 (74.4) 

Team Care Arrangement                                     

No   13 (6.6) 61 (69.3)   13 (6.6) 57 (64.8)   0 (0.0) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   183 (92.9) 25 (28.4)   166 (84.7) 30 (34.1)   47 (24.4) 27 (30.7)   40 (20.9) 22 (25.6) 

Missing   1 (0.5) 2 (2.3)   17 (8.7) 1 (1.1)   146 (75.6) 61 (69.3)   151 (79.1) 64 (74.4) 

Care Plan                                       

No   5 (2.5) 5 (5.7)   2 (1.0) 6 (6.8)   0 (0.0) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   189 (95.9) 82 (93.2)   176 (89.8) 81 (92.0)   48 (24.9) 31 (35.2)   41 (21.5) 22 (25.6) 

Missing   3 (1.5) 1 (1.1)   18 (9.2) 1 (1.1)   145 (75.1) 57 (64.8)   150 (78.5) 64 (74.4) 
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Diabetes educator referred                                     

No   17 (8.6) 44 (50.0)   35 (17.9) 32 (36.4)   0 (0.0) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   178 (90.4) 33 (37.5)   139 (70.9) 45 (51.1)   51 (26.4) 30 (34.1)   61 (31.9) 27 (31.4) 

Missing   2 (1.0) 11 (12.5)   22 (11.2) 11 (12.5)   142 (73.6) 58 (65.9)   130 (68.1) 59 (68.6) 

 

Diabetes educator seen                                     

No   94 (47.7) 5 (5.7)   60 (30.6) 7 (8.0)   1 (0.5) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   59 (29.9) 30 (34.1)   63 (32.1) 37 (42.0)   15 (7.8) 1 (1.1)   41 (21.5) 7 (8.1) 

Missing   44 (22.3) 53 (60.2)   73 (37.2) 44 (50.0)   177 (91.7) 87 (98.9)   150 (78.5) 79 (91.9) 

Dietician referred                                       

No   12 (6.1) 45 (51.1)   39 (19.9) 36 (40.9)   0 (0.0) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   182 (92.4) 33 (37.5)   138 (70.4) 46 (52.3)   49 (25.4) 31 (35.2)   56 (29.3) 32 (37.2) 

Missing   3 (1.5) 10 (11.4)   19 (9.7) 6 (6.8)   144 (74.6) 57 (64.8)   135 (70.7) 54 (62.8) 

Dietician seen                                       

No   108 (54.8) 6 (6.8)   98 (50.0) 7 (8.0)   1 (0.5) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   55 (27.9) 29 (33.0)   20 (10.2) 21 (23.9)   12 (6.2) 2 (2.3)   33 (17.3) 12 (14.0) 

Missing   34 (17.3) 53 (60.2)   78 (39.8) 60 (68.2)   180 (93.3) 86 (97.7)   158 (82.7) 74 (86.0) 

Podiatrist referred                                       

No   15 (7.6) 47 (53.4)   36 (18.4) 37 (42.0)   0 (0.0) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   179 (90.9) 32 (36.4)   141 (71.9) 47 (53.4)   50 (25.9) 30 (34.1)   58 (30.4) 26 (30.2) 
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Missing   3 (1.5) 9 (10.2)   19 (9.7) 4 (4.5)   143 (74.1) 58 (65.9)   133 (69.6) 60 (69.8) 

Podiatrist seen                                       

No   100 (50.8) 6 (6.8)   70 (35.7) 9 (10.2)   1 (0.5) 1 (1.1)   0 (0.0) 0 (0.0) 

Yes   54 (27.4) 23 (26.1)   57 (29.1) 17 (19.3)   13 (6.7) 1 (1.1)   34 (17.8) 5 (5.8) 

Missing   43 (21.8) 59 (67.0)   69 (35.2) 62 (70.5)   179 (92.7) 86 (97.7)   157 (82.2) 81 (94.2) 

Endocrinologist referred                                     

No   190 (96.4) 82 (93.2)   171 (87.2) 81 (92.0)   0 (0.0) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   5 (2.5) 6 (6.8)   5 (2.6) 7 (8.0)   1 (0.5) 0 (0.0)   1 (0.5) 1 (1.2) 

Missing   2 (1.0) 0 (0.0)   20 (10.2) 0 (0.0)   192 (99.5) 88 (100.0)   190 (99.5) 85 (98.8) 

Endocrinologist seen                                       

No   0 (0.0) 0 (0.0)   3 (1.5) 0 (0.0)   0 (0.0) 0 (0.0)   0 (0.0) 0 (0.0) 

Yes   3 (1.5) 2 (2.3)   1 (0.5) 2 (2.3)   0 (0.0) 0 (0.0)   0 (0.0) 0 (0.0) 

Missing   194 (98.5) 86 (97.7)   192 (98.0) 86 (97.7)   193 (100.0) 88 (100.0)   191 (100.0) 86 (100.0) 
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In the comparator group at baseline (2012), 39% of the 88 participants had a 

GPMP, 29% a TCA, and 94% had a “Care Plan” (Table 2). Of these, 33 (40%) 

were referred to a diabetes educator and of those, 30 (91%) were actually 

seen. Similarly, for dietician referral and being seen, 32 (39%) of those with a 

Care Plan were referred to a podiatrist and of those, 23 (72%) were seen that 

year. 

Follow-up care processes:  Between 2012 and 2015, six participants in the 

Eastern group had died and two in the Western group (Table 2). For the 

remaining participants, there was a large proportion of missing data in the later 

years for every item collected. In 2015, pathology and body data for certain 

indicators were missing for 14%-100% of participants, and 60-100% of clinical 

care process data were missing for both groups.  

In 2015, in the Eastern group, 20% had a GPMP and TCA, compared to 26% in 

the Western Group (Table 2). In the Eastern group, 61 (32%) were referred to a 

diabetes educator and of those, 41 (67%) were seen. In the same group, 56 

(29%) were referred to a dietician and of those, 33 (59%) were seen, 58 (30%) 

were referred to a podiatrist and of those, 34 (59%) were seen. In the Western 

group (comparator), 27 (31%) were referred to a diabetes educator and of 

those, 7 (26%) were seen, 32 (37%) were referred to a dietician and of those, 

12 (38%) were seen, 26 (30%) were referred to a podiatrist and of those, 5 

(19%) were seen.  

Overall, care planning, referrals and actual numbers of consultations appeared 

to decline dramatically between 2012 and 2015 in all sites (Table 2). 

Clinical measures:  

As summarized in Table 3, at baseline it appeared that participants in the 

Eastern group had better glycaemic control than those in the Western group 

(34% had Hba1c >8.5% compared to 39% in the Eastern group) and this 

difference persisted through to 2015, however by 2015 there was a large 

amount of “missing” (not done) values in the Eastern group (30%) so 

comparison is difficult. Glycaemic control appeared to get worse in the Western 

group and stay steady in the Eastern group. 
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Table 3 - Clinical characteristics of Torres Strait Islanders with diabetes according to Chronic Disease Guidelines, by Eastern and 
Western groups, 2012-2015 

  Baseline (2012) Follow up (2013) Follow up (2014) Follow up (2015) 

Target measures 
Eastern 
Group 

Western 
Group 

Eastern 
Group 

Western 
Group 

Eastern 
Group 

Western 
Group 

Eastern 
Group 

Western 
Group 

  No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) 

TOTAL PARTICIPANTS                                 

Status                                 

Alive 197   88   196   88   193   88   191   86   

Deceased 0   0   1   0   4   0   6   2   

 

HbA1c categories (%)                                 

<=7.0 78 (39.6) 26 (29.5) 69 (35.2) 21 (23.9) 67 (34.7) 27 (30.7) 49 (25.7) 14 (16.3) 

7.0-8.5 52 (26.4) 22 (25.0) 46 (23.5) 25 (28.4) 38 (19.7) 19 (21.6) 41 (21.5) 25 (29.1) 

>8.5 67 (34.0) 31 (35.2) 65 (33.2) 40 (45.5) 56 (29.0) 34 (38.6) 49 (25.7) 34 (39.5) 

Missing 0 (0.0) 9 (10.2) 16 (8.2) 2 (2.3) 32 (16.6) 8 (9.1) 52 (27.2) 13 (15.1) 

 

Blood glucose level (BGL)                                 

BGL Fasting (mmol/L)                                 

<6 17 (8.6) 0 (0.0) 10 (5.1) 2 (2.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 6-8 9 (4.6) 4 (4.5) 10 (5.1) 1 (1.1) 0 (0.0) 1 (1.1) 0 (0.0) 1 (1.2) 
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 >8 18 (9.1) 6 (6.8) 13 (6.6) 9 (10.2) 0 (0.0) 0 (0.0) 1 (0.5) 0 (0.0) 

Missing 153 (77.7) 78 (88.6) 163 (83.2) 76 (86.4) 193 (100.0) 87 (98.9) 190 (99.5) 85 (98.8) 

BGL Non - fasting (mmol/L)                                 

<6 25 (12.7) 2 (2.3) 14 (7.1) 7 (8.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

6-7 16 (8.1) 11 (12.5) 35 (17.9) 13 (14.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

8-10 28 (14.2) 14 (15.9) 24 (12.2) 11 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

>10 62 (31.5) 28 (31.8) 59 (30.1) 38 (43.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Missing 66 (33.5) 33 (37.5) 64 (32.7) 19 (21.6) 193 (100.0) 88 (100.0) 191 (100.0) 86 (100.0) 

 

Total Cholesterol (mmol/L)                                 

>=4.0 118 (59.9) 50 (56.8) 99 (50.5) 54 (61.4) 76 (39.4) 46 (52.3) 69 (36.1) 37 (43.0) 

<4.0 74 (37.6) 29 (33.0) 72 (36.7) 26 (29.5) 53 (27.5) 24 (27.3) 55 (28.8) 28 (32.6) 

Missing 5 (2.5) 9 (10.2) 25 (12.8) 8 (9.1) 64 (33.2) 18 (20.5) 67 (35.1) 21 (24.4) 

 

LDL-C (mmol/L)                                 

>=2.0 137 (69.5) 60 (68.2) 118 (60.2) 55 (62.5) 88 (45.6) 48 (54.5) 81 (42.4) 42 (48.8) 

<2.0 49 (24.9) 15 (17.0) 44 (22.4) 23 (26.1) 39 (20.2) 21 (23.9) 38 (19.9) 20 (23.3) 

Missing 11 (5.6) 13 (14.8) 34 (17.3) 10 (11.4) 66 (34.2) 19 (21.6) 72 (37.7) 24 (27.9) 

 

HDL-C (mmol/L)                                 

<=1.0 128 (65.0) 59 (67.0) 105 (53.6) 54 (61.4) 77 (39.9) 54 (61.4) 66 (34.6) 42 (48.8) 
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>1.0 64 (32.5) 19 (21.6) 66 (33.7) 26 (29.5) 52 (26.9) 16 (18.2) 58 (30.4) 23 (26.7) 

Missing 5 (2.5) 10 (11.4) 25 (12.8) 8 (9.1) 64 (33.2) 18 (20.5) 67 (35.1) 21 (24.4) 

 

Triglycerides (mmol/L)                                 

>=2.0 55 (27.9) 25 (28.4) 52 (26.5) 37 (42.0) 45 (23.3) 35 (39.8) 0 (0.0) 0 (0.0) 

<2.0 137 (69.5) 53 (60.2) 119 (60.7) 43 (48.9) 83 (43.0) 32 (36.4) 0 (0.0) 0 (0.0) 

Missing 5 (2.5) 10 (11.4) 25 (12.8) 8 (9.1) 65 (33.7) 21 (23.9) 191 (100.0) 86 (100.0) 

 

eGFR (mL/min/1.73m2)                                 

Stage4/5 (<=29 or on 
dialysis) 8 (4.1) 3 (3.4) 8 (4.1) 6 (6.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Stage3B (30-44) 12 (6.1) 9 (10.2) 4 (2.0) 4 (4.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Stage3A (45-59) 20 (10.2) 11 (12.5) 21 (10.7) 14 (15.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Stage2 (60-89) 83 (42.1) 26 (29.5) 61 (31.1) 22 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Stage1 (>=90) 73 (37.1) 33 (37.5) 84 (42.9) 42 (47.7) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.2) 

Missing 1 (0.5) 6 (6.8) 18 (9.2) 0 (0.0) 193 (100.0) 88 (100.0) 191 (100.0) 85 (98.8) 

 

HbA1c - Insulin 
prescription                                 

Prescribed Insulin                                  

Hba1c <8.5% 20 (10.2) 8 (9.1) 17 (8.7) 6 (6.8) 0 (0.0) 0 (0.0) 2 (1.0) 0 (0.0) 

Hba1c >=8.5% 37 (18.8) 18 (20.5) 35 (17.9) 26 (29.5) 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0) 
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Missing 0 (0.0) 0 (0.0) 2 (1.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Not prescribed insulin                                 

Hba1c <8.5% 110 (55.8) 40 (45.5) 98 (50.0) 40 (45.5) 105 (54.4) 46 (52.3) 88 (46.1) 39 (45.3) 

Hba1c >=8.5% 30 (15.2) 13 (14.8) 30 (15.3) 14 (15.9) 55 (28.5) 34 (38.6) 49 (25.7) 34 (39.5) 

Missing 0 (0.0) 9 (10.2) 14 (7.1) 2 (2.3) 32 (16.6) 8 (9.1) 52 (27.2) 13 (15.1) 

 

Haemoglobin (g/L)                                 

<100 2 (1.0) 3 (3.4) 4 (2.0) 3 (3.4) 4 (2.1) 3 (3.4) 2 (1.0) 2 (2.3) 

100-115 15 (7.6) 6 (6.8) 18 (9.2) 10 (11.4) 21 (10.9) 11 (12.5) 14 (7.3) 7 (8.1) 

>115 172 (87.3) 69 (78.4) 154 (78.6) 71 (80.7) 135 (69.9) 68 (77.3) 118 (61.8) 66 (76.7) 

Missing 8 (4.1) 10 (11.4) 20 (10.2) 4 (4.5) 33 (17.1) 6 (6.8) 57 (29.8) 11 (12.8) 

 

Urinary albumin excretion 
(mg/L)                                 

>=20.0 46 (23.4) 24 (27.3) 48 (24.5) 27 (30.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

<20.0 134 (68.0) 43 (48.9) 119 (60.7) 47 (53.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Missing 17 (8.6) 21 (23.9) 29 (14.8) 14 (15.9) 193 (100.0) 88 (100.0) 191 (100.0) 86 (100.0) 
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LDL and HDL cholesterol levels were worse at baseline in the Western group 

than the Eastern group and appeared to improve in the Eastern group over the 

audit period to 2015. However, by 2015 there is a large number of missing tests 

in all sites. Triglycerides, which are a key risk factor for cardiovascular deaths, 

were apparently not done at all in 2015 in any sites. 

Renal failure (progression measured by eGFR derived from serum creatinine, 

which should be done at least annually for all diabetics) is a major complication 

in the Torres Strait. Renal function was not recorded for any of the diabetics in 

2014 or 2015. Similarly, for Urinary ACR, another key measure of renal 

function. 

Other clinical measures important to diabetes care 

BMI, Waist circumference, blood pressure, tobacco and alcohol were recorded 

for nearly 100% of participants at baseline (2012) in the Eastern group but the 

Western group had large numbers of missing values for these. These are 

measures usually done by health workers and/or nurses on site and do not 

depend on blood tests.  

At follow-up (2015) there were very large proportions of clients who did not get 

these checks done, especially BP, smoking and WC measures. Overall, it 

appears that over the 4 years there was a decline in these services recorded 

for the clients with diabetes in all sites. For those who did have these checks 

done, there appeared to be better BP control in the Eastern group (Table 4).
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Table 4 -  Body measures and behavioural characteristics of Torres Strait Islanders with diabetes according to Chronic Disease 
Guidelines, by Eastern and Western groups, 2012-2015 

  Baseline (2012)   Follow up (2013)   Follow up (2014)   Follow up (2015) 

Target measures 
Eastern 
Group 

Western 
Group   

Eastern 
Group 

Western 
Group   

Eastern 
Group 

Western 
Group   

Eastern 
Group 

Western 
Group 

  
No
. (%) 

No
. (%)   

No
. (%) 

No
. (%)   

No
. (%) 

No
. (%)   

No
. (%) 

No
. (%) 

Status                                       

Alive 
19
7 

  88     
19
6 

  88     
19
3 

  88     
19
1 

  86 
  

Deceased 0   0     1   0     4   0     6   2   

 

Body Mass Index (kg/m2)                                       

Low-average (<25) 21 (10.7) 3 (3.4)   20 (10.2) 1 (1.1)   15 (7.8) 2 (2.3)   15 (7.9) 4 (4.7) 

Overweight (25-29.9) 52 (26.4) 5 (5.7)   46 (23.5) 7 (8.0)   46 (23.8) 12 (13.6)   37 (19.4) 8 (9.3) 

Obese-Moderate (30-34.9) 59 (29.9) 19 (21.6)   54 (27.6) 23 (26.1)   46 (23.8) 25 (28.4)   45 (23.6) 27 (31.4) 

Obese-Severe (35-39.9) 33 (16.8) 11 (12.5)   32 (16.3) 12 (13.6)   25 (13.0) 17 (19.3)   22 (11.5) 15 (17.4) 

Obese- Very severe (>=40) 32 (16.2) 13 (14.8)   27 (13.8) 15 (17.0)   25 (13.0) 10 (11.4)   26 (13.6) 11 (12.8) 

Missing 0 (0.0) 37 (42.0)   17 (8.7) 30 (34.1)   36 (18.7) 22 (25.0)   46 (24.1) 21 (24.4) 
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Blood Pressure (mmHg) 

>=130/80 
13
0 (66.0) 41 (46.6)   

10
5 (53.6) 50 (56.8)   99 (51.3) 50 (56.8)   

10
0 (52.4) 55 (64.0) 

<130/80 67 (34.0) 26 (29.5)   74 (37.8) 37 (42.0)   68 (35.2) 32 (36.4)   53 (27.7) 21 (24.4) 

Missing 0 (0.0) 21 (23.9)   17 (8.7) 1 (1.1)   26 (13.5) 6 (6.8)   38 (19.9) 10 (11.6) 

 

Smoking                                       

No 
15
4 (78.2) 36 (40.9)   

13
9 (70.9) 43 (48.9)   

12
4 (64.2) 23 (26.1)   

12
1 (63.4) 28 (32.6) 

Yes 41 (20.8) 10 (11.4)   37 (18.9) 13 (14.8)   30 (15.5) 6 (6.8)   31 (16.2) 8 (9.3) 

Missing 2 (1.0) 42 (47.7)   20 (10.2) 32 (36.4)   39 (20.2) 59 (67.0)   39 (20.4) 50 (58.1) 

 

Alcohol (standard drinks)                                       

None 
14
9 (75.6) 27 (30.7)   

12
0 (61.2) 28 (31.8)   8 (4.1) 7 (8.0)   30 (15.7) 12 (14.0) 

<=2 27 (13.7) 4 (4.5)   25 (12.8) 9 (10.2)   1 (0.5) 0 (0.0)   0 (0.0) 0 (0.0) 

>2 16 (8.1) 4 (4.5)   16 (8.2) 4 (4.5)   3 (1.6) 1 (1.1)   0 (0.0) 0 (0.0) 

Missing 5 (2.5) 53 (60.2)   35 (17.9) 47 (53.4)   
18
1 (93.8) 80 (90.9)   

16
1 (84.3) 74 (86.0) 
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Waist circumference (cm) 

Healthy (<80 females, <94 
males) 12 (6.1) 0 (0.0)   14 (7.1) 1 (1.1)   3 (1.6) 0 (0.0)   3 (1.6) 1 (1.2) 

High risk (80-88 females, 
94-102 males) 26 (13.2) 1 (1.1)   20 (10.2) 2 (2.3)   12 (6.2) 6 (6.8)   8 (4.2) 5 (5.8) 

Very high risk (>88 females, 
>102 males) 

15
1 (76.6) 25 (28.4)   

13
9 (70.9) 28 (31.8)   83 (43.0) 17 (19.3)   51 (26.7) 8 (9.3) 

Missing 8 (4.1) 62 (70.5)   23 (11.7) 57 (64.8)   95 (49.2) 65 (73.9)   
12
9 (67.5) 72 (83.7) 
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Discussion and Conclusion  

The Department of Health Strategic Plan 2016-2020 document outlines a 

strategy to improve equitable health outcomes, by providing services to 

address chronic disease and improve “Closing the Health Gap” targets for 

Aboriginal and Torres Strait Islander Queenslanders 6. Diabetic patients who 

reside in the remote Islands of the Torres Strait region of Queensland are more 

disadvantaged with respect to availability of chronic care services to address 

the increasing prevalence of diabetes. This study found that a dedicated and 

experienced RN in diabetes care and management at baseline (2012 -13) was 

effective in completing diabetes care process according to the Chronic Disease 

Guidelines, however this was not sustained after this dedicated role was 

discontinued. This highlights the need for a systematic approach to chronic 

care which includes ongoing clinical audit and review following a continuous 

clinical quality improvement framework, rather than relying on a single 

individual. A high percentage of GPMP and TCA were completed with an 

increase of referrals compared to the comparator group. Although in the two 

years without the RN (2014-15) glycaemic control was constant in the Eastern 

Group, however, a significant decrease in care planning, referrals and number 

of consultations between 2012-2015 occurred in all sites.  Renal function test 

(eGFR, Urinary ACR) records were limited (2/285) for any patient 2014-15. 

Other possible explanations for the large amounts of missing data for 2014-15 

in all communities could include patients moving to another location, died, poor 

data extract from the patient information system or care process were not 

complete according to the Chronic Disease Guidelines. This requires further 

investigation.  

A similar study in remote communities in far North Queensland, investigating a 

health worker led case management approach to Type 2 diabetes patients 

demonstrated effectiveness in some diabetes care process and glycaemic over 

18 months 7. Utilising Indigenous Health Workers to improve care coordination 

is insufficient to improve diabetes outcomes 8, and a poor investment by 

standard economic metrics 9. Nurse led models in other populations have 

shown to be acceptable and feasible to health service providers and patients 10.  
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Limitations of this study included clinical measures extracted from the existing 

patient information system (Best Practice) alone, not from AUSLAB (Clinical 

and Scientific Information System).  

Studies from other settings suggest better engagement with primary care 

services, together with improved diet, physical activity and appropriate 

medication (self-management) can improve clinical outcomes and quality of life 

for patients and their families. Local clinical staff could benefit from a greater 

degree of Indigenous clinical leadership, together with a closer working 

relationship with clinical services, especially medical, allied health and mental 

health.  This will ensure the annual cycle of care is completed for all chronic 

care patients; undertake regular review of Key Performance Indicators attached 

to chronic disease management including reporting on clinical indicators.  
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BMI – Body Mass Index 

GPMP – GP management plans 

Hba1c - Glycosylated Haemoglobin Concentration 
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Chapter. 8: Doctoral Conference Presentation / 
Extended Doctoral Attachment 

8.1 Introduction 

This chapter briefly outlines the various placements and conference 

presentations undertaken during the Doctor of Public Health Degree. Firstly, 

the Doctoral Conference Presentation is a core component of this doctorate. 

Students demonstrate a high-level capability of communicating effectively in 

public professional forums of their public health peers. Successful completion 

of this subject is a necessary prerequisite for the award of Doctor of Public 

Health (see Appendix B, Doctoral Conference Presentation report). The 

conference presentation outlined below derived from the research.  
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Table 8.1 
Conferences attended and presented  

Conference 
Date and Location of 

Conference 
Conference 

presentation: Title 
Type of 

presentation 

The Annual Scientific 
Meeting of the 

Australian Diabetes 
Society and the 

Australian Diabetes 
Educators 

Association 

28th August 2014, 
Melbourne, Victoria, 

Australia.  

“Psychological 
Insulin Resistance 
amongst Torres 

Strait Islanders with 
Type 2 diabetes: 
Study protocol  

Poster - 
National 

National Institute of 
Diabetes and 
Digestive and Kidney 
Diseases - Branch 
Conference. 

April 24th, 2015 

Phoenix, Arizona, 
United States of 
America. 

"Improving Diabetes 
Care and 
Management in 
Torres Strait Remote 
Primary Health Care 
Settings." 

Oral – 
International  

The Annual Scientific 
Meeting of the 
Australian Diabetes 
Society and the 
Australian Diabetes 
Educators 
Association. 

27th August 2015 

Adelaide, South 
Australia, Australia.  

“Depression and 
Diabetes in the 
Torres Strait” 

Oral – 
National  

National Primary 
Health Care 
Conference.  

03rd November 2015 

Canberra, Australian 
Capital Territory, 
Australia. 

"Barriers to insulin 
treatment among 
Torres Strait 
Islanders with poorly 
controlled diabetes." 

Oral – 
National  

 

Secondly, The Extended Doctoral Attachment forms part of this degree, with 

the opportunity to expand and explore future research opportunities.  

The Extended Doctoral Attachment - students are expected to spend time 

working in an area of Public Health relevant to their Doctor of Public Health 

thesis. The Doctor of Public Health Placement may be in any area of Public 
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Health Research. The placement will take place in a recognised, national, 

regional or International center of excellence related to the research topics.   

The Doctor of Public Health degree has initiated international collaboration and 

knowledge exchange. This has been the highlight of the doctoral candidature. 

8.2 The Extended Doctoral Attachment 

This placement took place the University of California, San Diego, California, 

USA, from 12th January until 24th April 2015 (see Appendix C, Extended 

Doctoral Attachment report).  This Placement was correlated to Study 1 and 2. 

8.3 Collaboration and Exchange  

The Collaboration and Exchange awards help Australian Heart Foundation 

funded scholars visit other research facilities to Collaborate and share 

knowledge. This award offers funding to visit research facilities across Australia 

and overseas, to develop new national and international collaborations (see 

Appendix D, Letter of Offer and Conditions of Award).   

This award was held at the Banting & Best Diabetes Centre at the University of 

Toronto, Canada, between 03/06/2016 – 23/06/2016 and later at Management 

of Department of Professional Communication in Electronic Media and Social 

Media –University of Duisburg –Essen, Germany from 27/06/2016 – 

08/07/2016. This placement was associated with Study 3.   

This award also gave the opportunity to attend The Expert Mechanism on the 

Rights of Indigenous Peoples at the United Nations, Geneva, Switzerland 

during 11/07/2016 – 15/07/2016.  

The Ninth session of the Expert Mechanism on the Rights of Indigenous 

Peoples provides the Human Rights Council with thematic advice, in the form 

of studies and research on the rights of Indigenous peoples as directed by the 

council (see Plate 8.1).  
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Plate 8.1 Mayor Vonda Malone and Sean Taylor at The Expert Mechanism on the Rights 
of Indigenous Peoples at the United Nations, Geneva, Switzerland, 2016. 

8.4 International Knowledge Exchange and Future 
Collaboration  

• Centre for Chronic Disease Prevention – James Cook University, Cairns, 

Australia 

• The Behavioural Diabetes Institute, San Diego, United States of America 

• Taking Control of Your Diabetes Institute, San Diego, United States of America  

• National Institute of Health, Phoenix, United States of America  

• Global Health – Diabetes Research Group, Toronto, Canada 

• Clinical Research Institute of Montreal, Montreal, Canada 
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Chapter. 9: Discussion, Conclusion and 
Recommendations 

9.1 Introduction 

The fundamental aim of this thesis was to provide epidemiological evidence to 

support the development of community level interventions to address major risk 

factors associated with Type 2 Diabetes in the Torres Strait region. Firstly, 

review patient level factors on behavioural aspects of diabetes management 

including psychological insulin resistance and depression amongst Torres Strait 

Islanders with Type 2 diabetes. Secondly, evaluate health service factors that 

impact on diabetes care and management in remote Torres Strait Primary 

Health Centres. The intent of this final chapter is not to repeat what has already 

been discussed in previous chapters but rather to consider what the findings of 

the research mean regarding the current literature. The implications of the 

research findings and how this may influence the Torres and Cape Hospital 

and Health Service improve clinical service delivery around Diabetes Care and 

Management.  

The overall research highlighted some key findings that were absent in the 

current literature that may assist in improving diabetes care and management 

in the remote Torres Strait communities in Queensland, Australia. Chapter 2 

outlined three gaps that were identified from ten studies (1). Understanding 

barriers to quality use of medicines as opposed to identifying what patients are 

prescribed (2). Behavioural change to improve self-management of T2DM (3). 

A more detailed diabetes workflow that is sustainable and affordable to health 

service providers. Study 1, 2 and 3 examine the identified gaps in the literature, 

the results as previously mentioned in this thesis are published in Chapter 5, 

six and seven. 

The Torres Strait Islanders as previously referred to in Chapter 1 are 

historically, culturally and ethnically distinct from Aboriginal Australians. The 

population of the Torres Strait region has an estimated population of 15, 000 in 

2011.   There are at least 274 islands scattered over the Torres Strait region 

but only seventeen islands are inhabited. Eight of the seventeen inhabited 
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islands participated in the overall research. The eight participating 

communities, previously discussed in Chapter 7 where chosen by the former 

Executive Team - Torres Strait & Northern Peninsula Hospital and Health 

Service in 2012. The population of the eight communities in 2011 was 1887 

residents - fifteen percent had known diabetes. Study 1 and Study 2 describe 

participants who consented into the overall research from Mer Island, Darnley 

Island, Stephen Island, Saibai Island and Yorke Island. Study 3 participants 

were clustered into two groups- Eastern Group and Western Group. The 

Eastern Group were the participants who consented from Mer Island, Darnley 

Island, Stephen Island, Saibai Island and Yorke Island. The Western Group 

participants did not consent to the overall research; however, ethics approval 

was achieved for clinical audits on those participants with no participant 

interaction.  

9.2 Study 1 Discussion 

Limited studies in the Torres Strait region have described behavioural aspects 

of diabetes management and care or barriers to the use of medications. Study 

1, is the first known survey in the Torres Strait region, also, in any Indigenous 

Australian communities to explore psychological insulin resistance (PIR) 

amongst patients with poorly controlled diabetes and who were not taking 

insulin. The BITQ survey is a reliable and valid measure of psychological 

insulin resistance in patients with Type 2 diabetes. This instrument can be used 

by both clinicians and researchers to assess barriers to insulin treatment. This 

survey and the ITAS tool was not validated in this papulation as we used a 

local researcher who could speak the local language. The ITAS tool can be 

used in insulin –treated patients to assess positive and negative perceptions 

regarding insulin treatment. Both surveys were used and recommended by 

experts in the field. Although the sample size was small in this study, 100% 

(n=30) consented to participate. This study demonstrated mostly negative 

perceptions towards insulin therapy, potentially a barrier to self-management of 

diabetes. The mean HbA1c was higher for those who were prescribed insulin 

than those who were not. This suggests that physicians have a higher 

threshold for initiating insulin in this population than others. Given the relative 
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infrequent availability of primary care or specialist physicians in these 

communities, perhaps it is appropriate to have a higher threshold. This need to 

be investigated further.   

Other studies in different populations, showed much lower negative attitudes 

and much higher positive attitude than the Torres Strait Islanders. However, the 

results suggest that perceived barriers to insulin treatment are high in Torres 

Strait Islanders, in particular among those who are older with fewer years of 

formal education. 

This represents a challenge for diabetes educators and other clinicians to 

provide appropriate training sessions to patients on the importance of insulin 

therapy.  Health promotion materials advocating the benefits and positives of 

insulin therapy need to be expressed clearly and suitable for the target 

audience. Language barriers may influence misunderstanding or 

misinterpretation; however, a study by Taylor, McDermott and Li (2012), 

identified Torres Strait Islanders demonstrated adequate functional health 

literacy 1. The finding suggests patients are capable of reading, understanding, 

and interpret the primary medical text. Evidence from existing literature 

discusses personal behaviours cause more than 50% of chronic diseases 2. 

Day–to-day management of diabetes is primary the responsibility of the person 

and his/her family with ongoing support from local health professionals.  

Changing behaviour to increase medication adherence especially insulin 

therapy requires ongoing professional support. This shift will require further 

investigation to adapt a model of care that supports changing patient’s 

behaviour. Designing and implementing such a program may be difficult and 

challenging, however, not impossible. The use of psychologists or appropriately 

experienced and trained health professionals to address the complex mix of 

medical, behavioural and social change may be an appropriate strategy in the 

Torres Strait region. Evidence has demonstrated that psychology plays an 

integral role in diabetes self-management and care, including an understanding 

of the individual differences and ability to initiate and maintain behaviour 

change 3. Current chronic guidelines do not utilise this health professional who 
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has shown to be of great benefit to patients who struggle or resist medications 

to manage their diabetes in other populations.  

The Diabetes Team (Diabetes Educator, Dietician and Podiatrist), Remote Area 

Nurses and Indigenous Health Workers could benefit from the 

recommendations of a psychologist when engaging people who struggle with 

self-management and poorly controlled diabetes. Diabetes Educators and 

Remote Area Nurses must focus on the person, their barriers towards health 

care and adopt a more patient-centred approach. A patient-centred approach 

has been described as respecting the patient’s preferences and diversity in the 

decision –making process when planning the patient’s care and treatment 4. 

Patient -centred care also includes the opportunity for patients to comment, ask 

questions and make complaints about their current health care. Through this 

approach, health professionals are required as per standard practice to explain 

to patients their current diabetes care, explore their feelings and beliefs and 

expectations. This method has shown in other populations to increase patient 

satisfaction, improve the quality of life, engagement and task orientation and 

reduce anxiety 5. The geographical location of the Torre Strait region and the 

burden of travel cost to the health service and patients for ongoing specialist 

appointments can theoretically be reduced if this model is adopted. Evidence 

supporting patient –centred care involving a multidisciplinary team (Medical 

Officers, Psychologist, Diabetes Team, Remote Area Nurses and Indigenous 

Health workers) is more efficient, potentially reducing diagnostic tests and 

unnecessary referrals. Further investigation is needed in the Torres Strait 

region to explore the benefits of a psychologist and a patient-centered care 

model by Remote Area Nurses for the many local people who are diagnosed 

with Type 2 diabetes.  

9.3 Study 2 Discussion 

The link between depression and diabetes amongst Torres Strait Islanders was 

described for the first time in this region. Depression has been investigated in 

Aboriginal and Torres Strait Islander populations in other parts of Australia, but 

not exclusively in the Torres Strait region or amongst diabetic patients in the 

Torres Strait region.  Study 2 identified relatively low mean PHQ-9 score 
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compared with general surveys and previous studies of depression among 

people with diabetes in the Australian population 5.1 vs. 7.9. Moderate-severe 

depression scores were lower in this sample compared to other studies among 

people with diabetes 12.2% vs. 22.6%. However, the association between 

lower education, unemployment and depression seen in this study is similar to 

other settings in Australia. This study found no association between glycaemic 

control, BMI, and depression. A multivariate analysis of depression scores was 

performed to predict the association between PHQ-9 scores and numerous 

variables. The only two factors found to be associated with depression (screen 

time and exercise) could be effects of depression, rather than causes, however, 

our study concluded simple health promotion activities could improve mental 

health and general well-being in this population. 

 Understanding patient behaviour can assist service providers to deliver 

appropriate service delivery that involves clients input. Evidence from a meta-

analysis by Mezuk and Colleagues suggested a weaker correlation between 

existing diabetes and the risk of depression 6. Si et al. study concluded a 

greater need for diagnosing and managing depression 7; this supports the 

importance of a psychologist or a credential health professional as previously 

mentioned above. Although mild self-reported depression was identified in 

Torres Strait Islander with diabetes using the PHQ-9 instrument, this was not a 

clinical diagnosis. Fisher et al., 2007, describe people with diabetes who have 

concerns about perceived support, emotional burden, access to quality health 

and self-management as diabetes –related distress 8.  People living with 

diabetes may be angry, scared, and feel that diabetes controls their lives. 

Some people with diabetes often express concerns about the serious long 

term-complications of poorly controlled diabetes. A study in the United States of 

America investigating factors associated with diabetes- related distress from 

267adults with Type 2 diabetes found younger people might have additional 

stressors of family responsibilities, work, and financial challenges.  BMI was 

significantly related to diabetes – related distress in these populations 9. 

However, in the Torres Strait Study 2 found no association between BMI and 

depression.  Although the PhQ-9 tool did not collect people’s attitudes towards 

their diabetes, diabetes-related distress could be present amongst this 
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population. Further investigation is warranted amongst Torres Strait Islander to 

investigate the association between distress and diabetes and the impact on 

diabetes care and management.  

Health professionals providing diabetes education may need to include 

strategies that increase self-efficacy to improve healthy weight through diet and 

exercise. A greater need for education groups discussing self-efficacy and 

attitudes towards self-management should be considered in this population.  

However, family and carer support is limited in this setting and requires a 

greater focus to those who care for family members diagnosed with Type 2 

diabetes. A tokenistic approach by employing Indigenous Health Workers with 

limited knowledge and experience in self-efficacy towards better self-

management of diabetes is not recommended. On the other hand, current 

health workers with a Certificate IV in Primary Health Care or higher need to 

focus on a family-centred care. This method is beneficial for Indigenous Health 

Workers to liaise with patient’s families and gain family support towards better 

self-management of diabetes. The family-centred care model involves family 

members actively engaging and collaborating in the process of care delivery. 

The Centred family care should complement the goals recommended in the 

patient –centred care involving the multidisciplinary team at a family level 10. 

Indigenous Health Workers are community members of the local communities 

who play a more influential role amongst patient's family and friends, gain their 

trust and provide recommendations if needed to other health professionals on 

behalf of individual households. The Indigenous Health Workers can provide 

ongoing support to families are carers and mediate between other health 

professionals and the patient.  Family members of people diagnosed with 

diabetes at most times struggle to assist in their care; this can be a potential 

barrier to self-management.  A growing body of evidence in the literature 

describes a family –centred care model which can improve health, mental 

health and wellbeing of the patient, also self-management of diabetes 11. The 

opportunity to enhance skills knowledge and qualifications of Health Workers to 

support family-centred care may be suitable in the longevity of support to the 

patient, families and the carer. The family centred care needs to be considered 
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in any project aiming to improve diabetes care and management in remote 

communities. 

9.4 Study 3 Discussion 

Study 3 reviewed the provision of diabetes services and the impact of diabetes 

management on eight remote Torres Strait Islander communities. A particular 

workflow outlining an experience Indigenous Registered Nurse with formal 

tertiary training in diabetes care and management and vast experience in 

remote Indigenous communities provided diabetes care and management to 

five communities in Eastern group of islands in the Torres Strait region between 

2012 – 2013 was noted. This role provided educational advice on patient's 

clinical care process and the importance of attending clinical appointments 

according to the chronic disease guidelines. Quality time with individual 

participants to understand barriers to attending health appointments was taking 

into consideration when arranging clinical appointments at the local primary 

health care centre. Although a high attendance rate was seen in 2012 and 

2013 in the Eastern group, this was not sustained after the role was 

discontinued. There was a significant decrease in the provision of diabetes care 

planning, referrals and clinical measures important to diabetes care and actual 

numbers of consultations in all eight sites. The reduction in the delivery of 

diabetes care signifies an alarming problem for managers in these remote 

islands towards chronic disease management. 

Remote Area Nurses are more likely to obtain clinical governance within these 

remote primary health care sites and provide acute clinical care. However, the 

high turnover in nursing staff is phenomenal and an ongoing challenge in all 

rural and isolated locations of Australia. Sustainable and affordable chronic 

disease programs that provide satisfactory and quality outcomes would not be 

achievable through a fly-in-fly-out (FIFO) style, however a more local focus. A 

FIFO model may demonstrate positive results, increase attendance rate if 

outreach staff can remain in the remote locations for a fixed time, one or two 

weeks not one or two days. A revisit to the local communities needs to be 

ongoing on a quarterly basis.  Revisiting the communities allows for community 

members to take full advantage of the services while allowing the program to 
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filter through the community.  A framework with the main performance 

indicators by all clinical staff in these sites would support better clinical 

management of chronic disease that supports patient-centred care. 

A local approach by McDermott et al. (2003) demonstrated a randomised 

cluster trial supporting local Indigenous health workers to manage registers, 

recall and reminder systems, and care plans can improve care processes, 

control of blood pressure, and preventable complications that result in 

admission to hospital 12. The Torres and Cape Hospital and Health Service 

should consider the study design, combined with the methodology of the 

Registered Nurses outlined in study 3. Both studies represent the importance of 

a systematic approach to managing diabetes care in the remote islands of the 

Torres Strait. However, another appropriate study design by McDermott et al. 

(2015) investigated if community –based health workers supported by a clinical 

outreach team 13 would be beneficial to remote primary health care settings 

focusing on coordination of care and family-centred care. Although the 

community health workers demonstrated a modest intervention effect, poorly 

controlled diabetes was still present 14. The papers deriving from this project to 

date, while describing implementation failure, do not sufficiently describe the 

experience, formal education and knowledge of community health workers or 

the clinical outreach team in working with patients in remote communities. This 

lack of information implies that the staff in this trial may have had inadequate 

experiences in remote care. A fuller description of the precise components of 

the intervention should be included in publications to enable duplication of 

studies where applicable and to avoid misinterpretation of the outcomes. 

Further investigation is warranted to explore the full potential of this study 

design focusing primarily on family centred care, combined with improved care 

coordination and better communication between the multidisciplinary team.  

Comparing Indigenous Health Workers vs. Remote Area Nurses, both 

professions seem to lack clinical guidance around chronic disease 

management in the existing clinical organisation structure. A more 

sophisticated patient information system that produces daily reports for existing 

ground staff may support an effective weekly task agenda. The Torres and 

Cape Hospital and Health Service currently operating two patient information 
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systems (1. “Best Practice” 2. FERRET). "Best Practice" is a patient information 

system designed by Dr Frank Pyefinch, a pioneer of clinical software in 

Australia. Best Practice Clinical is a Structured Query Language application 

that is “rich in functionality while being fast, stable and robust. The software 

benefits general practice, allied health, the medical and surgical specialist with 

a range of integration, connectivity and deployment tools to enhance health 

outcomes for General Practice”.  This software allows health professionals 

maintain quality electronic patient records, transfer information securely 

between agents (e.g. results from pathology services) and manage 

preventative health care protocols for patients. “Best Practice” was the 

preferred patient information system used in Study 3 to enter all clinical data as 

directed by the former Executive Team of the Torres Strait & Northern 

Peninsula Area Hospital and Health Service.   

 FERRET, on the other hand, is an electronic patient information, reminder and 

recall system. The system supports the delivery of health care, including, early 

detection, management of chronic disease and primary prevention. Medical 

Practitioners, Nurses, Health Workers, Allied Health, and administration staff 

can enter information. These workers enter data after or during individual client 

consults. The primary focus of this system is achieving health outcomes for 

clients rather than just monitoring inputs and activities related to customer care. 

This system supports a population health model and quality improvement 

purposes.    

Although FERRET supports a population health model and management of 

chronic disease management including diabetes, it is not readily compatible 

with the other core services in the Remote Primary Health Care settings. This 

makes the provision of daily service in these sites challenging with a low uptake 

from Remote Area Nurses and other clinicians. Indigenous Health Workers are 

more likely to use FERRET to support recalls. “Best Practice” is not compatible 

with a population health model or quality improvement in comparison to 

FERRET, however, only recalls patients if staff manually enters the recall into 

the appropriate space. The weak data extracted from “Best Practice” may have 

been the reason why missing variables were evident in this study and requires 

further investigation to improve reporting of data. GPMCP, TCA and diabetes 
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cycle of care templates are available in "Best Practice” for clinicians to use 

within their practice, yet are more suitable to a standard GP setting rather than 

a shared care model for chronic conditions. 

“Best Practice” and FERRET are relevant and practical patient information 

systems, yet both do not support the primary health care services in the outer 

island primary health care settings.  A more sophisticated patient information 

system that captures the principal features of “Best Practice” and FERRET with 

an approach to provide daily and weekly tasks would be more appropriate for 

this setting. This will allow the high turnover of staff to follow a formal procedure 

to capture all relevant work that needs to be completed according to existing 

clinical guidelines. Demand for a systemic approach to chronic care, including 

clinical audits and review following continues clinical quality framework, rather 

than relying on a single individual is mandatory.  

A single staff member alone may not improve clinical attendance rates. Due to 

the high staff turnover in all professions, poor communication skills and 

language barriers, the Torres and Cape Hospital and Health Service could 

benefit from an application tool through social media that supports chronic 

disease patients and the chronic disease guidelines via the existing patient 

information system. Patient confidentiality needs to be considered and explored 

intensively. The application tool may improve attendance of clinical 

appointments and better communication between patients and health services 

through a sophisticated technology method.  

9.5 International Placements 

9.5.1 San Diego – United States of America 

Patient Level Factors - The Extended Doctoral Attachment placement, based at 

the Behavioural Diabetes Institute (BDI) – San Diego, provided applied skills 

and experience in an extended work placement environment related to Study 1 

and two.  I had the opportunity to exchange knowledge on many occasions with 

patients with Type one and Two diabetes to discuss nine key personal barriers 

with Clinical Associate Professor William Polonsky (Director – BDI) in San 

Diego.  
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1. Chronic depression.  

2. Poor coping styles.  

3. Eating disorders.  

4. Lack of knowledge about diabetes.  

5. Inaccurate health beliefs.  

6. Negative feelings about diabetes.  

7. Fear of injections and hypoglycaemia.  

8. Fear and frustration about weight gain.  

9. Unrealistic or unclear expectations about self-care.   

Six strategies for patients with diabetes towards building a better relationship 

with health care providers derived from these discussions: 

1. Prepare for your visit.  

2. Ask about your results of your medical test.  

3. Use the ABC’s of effective communication: Assertiveness, brevity, and 

clarity.  

4. Be an active participant in deciding about changes in your diabetes care 

(especially your self-care). 

5. Take the risk of being open and honest  

6. Be aware of the pressure under which your health care team must 

operate.  

The opportunity to attend the "Taking Control of Your Diabetes" (TCOYD) 

conference gave an insight towards behavioural issues within a diverse 

population in California with patients diagnosed with diabetes. The results from 

Study 1 and two reflect the same problems discussed at this conference.  

Three major themes have never lost their importance or magnitude during any 

of the TCOYD conferences: 

1. You have the primary responsibility for taking control of your diabetes  

2. You are your own best advocate  

3. Be smart and be persistent.   

These themes sound straightforward and ideal for patients in the Torres Strait 

region, however, in reality, the challenge is ongoing and needs to be explored. 
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9.5.2 Toronto - Canada 

Health Service Factors - The international clinical placement at the Banting and 

Best Diabetes Centre at the University of Toronto complemented Study 3. This 

internship gave an insight into diabetes model of care, data linkage and 

understanding Aboriginal communities in Ontario, Canada. This knowledge 

exchange with various research centres gave a different perspective in service 

delivery compared to the Torres Strait region. The Torres Strait as previously 

mentioned on numerous occasion throughout this thesis has a high prevalence 

of Type 2 diabetes.  The current Diabetes Team on Thursday Island does not 

supplement the figures. The diabetes team is limited to one diabetes educator, 

one podiatrist and one dietician.  Outreach Teams in Ontario seem to support 

people living with prediabetes or diabetes. They offer one – on -one or group 

consultations on lifestyle behaviours and support towards better glycaemic 

control. The diabetes team in Torres Strait offers more an outreach service 

providing one – two days’ clinical visits.  Similar to the TCHHS, a majority of 

their services adapt to culturally specific needs across the diverse languages, 

backgrounds, and barriers to health. However, unlike the NS-TCHHS a nurse-

led model of chronic disease, oppose to an Indigenous health worker led 

model. Primary Health Care and the approach to diabetes care in remote 

communities are more advance in the Torres Strait region compared to Ontario, 

Canada from observation during the clinical placement.  This statement may be 

incorrect, however, professionally, the two populations and existing research 

centres could benefit from a collaboration approach to improving health service 

delivery and data linkage in both regions. 

9.6 Reflection on the fieldwork 

The fieldwork for the Doctor of Public research was a challenge and a 

memorable journey. It is highly recommended that any researchers wanting to 

pursue field research in remote Aboriginal and Torres Strait Islander are not 

committed to other priorities. The extensive time away from the base can have 

an impact on the researcher's personal relationship with their partners or other 

commitments.  During 2012 – 2014 the Torres Strait and Northern Peninsula 

Area Hospital and Health Service created a Project Officer – Chronic Care 
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Systems Management position. This post gave me the opportunity to recruit 

participants in Study 1, 2 and 3 and provide the clinical workflow as outlined in 

Chapter 7. The credentials of being an employee of the current Hospital and 

Health Service allowed access to both patient information systems, clinical and 

scientific information system, patient files, staff accommodation, office space 

and access to a vehicle if needed. Accessing these services externally can be 

a lengthy and tedious process. Later in 2012, a 0.5 fellowship from the Centre 

for Research Excellence in Chronic Disease Prevention in Rural and Remote 

Communities contributed to the research project. This joint role caused some 

confusion within staff at the Torres Strait & Northern Peninsula Area Hospital 

and Health Service who were not involved in the original discussion and 

provided barriers to accommodation on one of the participating sites. This issue 

was later resolved, however, could have been avoided if better communication 

strategies were situated between visiting and new staff and existing staff 

members. Conducting research in the Torres Strait Outer Island Primary Health 

Care Settings requires the researcher to be independent and able to work 

independently and collaboratively. Local staff in the individual communities are 

willing to support researchers, however, only when time permits. The 

researcher needs to be able to communicate and work effectively under 

community protocols. An essential ingredient to achieving your goals would be 

to find a key player in the community and exchange knowledge. This key player 

would be able to assist when needed if the local staffs are attending to other 

commitments. 

Time management plays an important role when being in the field - 

coordinating appointments, clinical work, interviews, audits, providing 

assistance to the other clinicians while you're in their clinics. I spent six – eight 

weeks in the five participating communities to ensure all clinical work was 

completed to achieve the required goals. A high response and attendance rate 

from participants to all the appointments was achieved in the overall research. 

A full explanation of the purpose of the required appointment and how this will 

benefit the individual and community demonstrated to be effective.  Participants 

actively engaged in the research projects as they witness the researcher was 

engaging, open-minded, outgoing and willing to listen and learn from their 
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experiences with diabetes. They did not see a researcher only wanting data 

and taking their information that will only benefit the researcher and not 

everyone involved. Over time during the life of the field work, community 

members expressed how proud and respect my passion towards improving 

diabetes care in the remote Torres Strait and the overall health issues of 

Aboriginal and Torres Strait Islander people.  The outcomes achieved was 

demonstrated by the nomination and winning the Ken O'Brien Achiever Award 

at the 2014 Torres Strait Employment and Training Recognition Awards. The 

staff at the Saibai Island Primary Health Care Centre gave me a wood carving 

of a crocodile that was handmade by a local artist for my contribution to their 

clinic. The crocodile now lives in my office at the Centre for Chronic Disease 

Prevention as a token of my field work along with the award from the Torres 

Strait Employment and Training Recognition Awards. 

I had the opportunity to take a sixth-year dental student from James Cook 

University on one of my outer island field trips. The student had a chance to 

examine the dental care of all the diabetic patients on Yorke Island. The dental 

student also assessed 44 primary school aged children aged 4 to 12. This was 

the first dental professional to visit the island in eight years, meaning that many 

of the children had no experience with a dentist or what a dental visit involved. 

Furthermore, vast amounts of untreated dental caries (decay) and periodontal 

disease were present throughout the community.   The common presentation 

for type 2 diabetes patients was generalised periodontal disease, with many of 

the patients having poorly controlled blood glucose levels. None were aware of 

the effects of diabetes on oral health but were interested to learn that poor 

diabetes controlled led to increased gum disease and subsequent earlier loss 

of teeth. The general attitude of patients was that their teeth would simply 

slowly get looser until they needed to be extracted. However, after oral hygiene 

education sessions with each patient and increased knowledge that this was 

preventable, a much more positive attitude towards trying to retain teeth 

through tooth and periodontal care was noticed. After all, knowledge is power 

and that is something these patients dearly need. Further investigation is 

warranted around diabetes and oral health.  
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 This trip also gave the student the opportunity to provide public health 

education sessions at the local Primary School. The dental student was 

successful and found this approach rewarding. 

During the life of my Doctor of Public Health Studies, the Torres Strait Islanders 

Media Association or more commonly known “Radio 4 Meriba Wakai" (4MW) 

on Thursday Island took an interest in my research.  On some occasions, I was 

interviewed about my research journey and the progress. The media helped 

informed those participants who consented to the overall research project and 

members of the Torres Strait Region my ongoing research mission in the 

Torres Strait, the published papers, conference presentations and the 

International placements deriving from the research. 

The Torres Strait region, mostly the outer islands have areas where there is a 

weak mobile network. Telstra is the only provider to the Torres Strait Region. 

These black spots can interrupt your project if the use of the internet is 

required. The Primary Health Care clinics are situated in apparent locations 

with optimal coverage. The majority of the time, in the evening, the researcher 

will be alone, the internet can be your best friend. Unless you are required to 

assist in an emergency situation, however, it unlikely depending on staff. After 

work walks or social events with local staff can be a great way to debrief your 

day or having critical friends or colleagues back in your community to release 

the frustrations of the research or just a general chat. Having these networks is 

mandatory to keep sane and maintain a healthy well-being in these remote 

locations. A walk along the beach will become a regular event. 

I had the opportunity to be involved and witness some celebrations in the 

participating communities, which include Mabo Day, Coming of the Light 

Festival, a wedding, birthday parties and fundraising events. Most of the 

community members enjoy the company of visitors attending these functions. 

Attending social events in the communities is worthwhile to maintain the 

connection with your participants and community. It builds on the trust of the 

community, adds weight to your research project and your status in the 

community. The people living on these remote islands are happy, full of life, 

love to laugh and smile. They are willing to help improve the health of their 
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communities through the support from government agencies. The overall 

experience in working with community members in the outer Islands will linger 

forever. The community greatly appreciate the fieldwork, and the ongoing 

commitment towards improving health outcomes. Their ongoing support will 

continue through the years ahead.  

9.7 Study Strengths 

The overall support obtained from various organisations to support this doctoral 

research was phenomenal. Maintaining ongoing professional relationship with 

the primary stakeholders within the area of field research is essential. Providing 

mutual agreements and commitment to improving health service delivery is a 

key ingredient to gaining respect from health service providers. Avoiding 

internal and external politics can influence field research and achieving 

outcomes.  

A key strength of this study, the researcher, was local, spoke local Creole, had 

strong networks within the community and health service and other 

organisations.  Vast experience working with Aboriginal and Torres Strait 

Islander people in primary health care, public health and diabetes management 

and care. Bonevski et al. 2014, identified in a systematic review earlier 

research in Aboriginal and Torres Strait Islander remote communities or with 

socially disadvantaged groups have had low response rates to research.  The 

reason for the low response rates includes mistrust in research or researchers, 

from being mistreated in medical research, a negative impact on communities 

and health service providers, mostly around misuse of data and burden on 

health service providers. Perceptions that participation presents no personal 

benefit to the individual, families or communities and may cause exploitation, 

stigma, mistreatment or potential harm 15.  

Gaining trust from Aboriginal and Torres Strait Islander community members to 

participate in research is an essential and core component of the project 

especially the sample size. Using strategies to explain the importance of the 

research project and the study design to improve the health and well-being of 

community members living in remote communities can influence your 
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recruitment rate. 100% (n=198) recruitment rate was demonstrated in the 

overall study, 29 out of 30 (one participant died before the interview) completed 

the BITQ and ITAS questionnaire.  95% (n=188) of participants completed the 

PHQ-9 (5% relocated or passed away during the interview phase) which was 

embedded in the Diabetes Care Project Survey. The high recruitment rate and 

survey completion may suggest community members are interested in studies 

that will make a difference to their health outcomes and improve knowledge 

that is locally operated.  

 Another valuable strength to this study was the Extended Doctoral Attachment 

which forms part of the Doctor of Public Health degree. The international 

knowledge exchange and  

International placements in San Diego – United States of America, Phoenix – 

United States of America, Toronto - Canada, and Duisburg - Germany has 

opened opportunities for future collaboration into the Torres Strait region. This 

opportunity will help improve diabetes care and management in the Torres 

Strait region through an international collaborative and innovative approach.  

9.8 Study Limitations  

This study was limited to a small sample completing the BITQ and ITAS 

questionnaires. The PHQ-9 may overestimate levels of depression among 

people with diabetes. Certain questions are also somatic symptoms and 

behaviours associated with diabetes. There was a lack of clinical confirmation 

of depression from the PHQ-9 score. BITQ, ITAS, and PHQ-9 were not 

validated in this population, where English is not the first language for many; 

however, the investigator speaks fluent Creole. 

The study was limited to Torres Strait Islanders living in the remote islands of 

the Torres Strait region, with no comparison to those Torres Strait Islanders 

living in mainland Australia. Therefore, generalisability is limited. Staff at the 

Torres and Cape Hospital extracted data from “Best Practice” for 2014 / 2015 - 

missing variables was evident, this may suggest inadequate data extract from 

the current patient information system (“Best Practice”). 
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9.9 Conclusion  

In summary, the geographical locations of the Islands in the Torres Strait are 

isolated, travel is expensive, and the cost of emergency care is phenomenal. 

Diabetes in the Torres Strait region will continue to accelerate; complications 

associated with poor glycaemic control will remain a burden to the TCHHS. 

This requires urgent attention as previous research has mentioned and 

provided substantial evidence as outlined in chapter 2. We know, from a 

sample of diabetics in the Torres Strait region, health literacy is not a concern; 

barriers to insulin therapy is evident and no longer anecdotal evidence. 

Depression is present amongst patient with T2DM, however, mild, without no 

clinical diagnoses; planning, referrals and clinical measures important to 

diabetes care and actual numbers of consultations decreased over a four-year 

period. The decline in the provision of consultations will continue if the Remote 

Area Nurses remains to focus primarily on acute care and after hours 

‘emergency’ presentations in the outer islands.  A simple recall card and 

reminder system have achieved positive outcomes in the Torres Strait. Both 

Indigenous health workers and Remote Area Nurse could benefit from a 

sophisticated and reliable patient information systems the explores all core 

services and provides weekly and daily tasks.  Better communication between 

all health staff and community members towards better health is imperative and 

achievable via a collaborative approach with existing government services, 

University and Research Centres and other agencies. This has been 

demonstrated through this research experience.   

Study Recommendations 

Three recommendations for ongoing research to better improve diabetes care 

and management in the remote islands of the Torres Strait include: 

1. A conference between clients with diabetes and clinicians using 

established models in similar populations, e.g., Behavioural Diabetes 

Institute – San Diego and Taking Control of Your Diabetes Institute –San 

Diego.  

2. Improve diabetes management through social media applications.  
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3. International collaboration monitoring a cohort of Indigenous people with 

T2DM in Australia (Torres Strait Islanders), United States of America 

(Pima Indians) and Canada (Canadian Aboriginals).  

9.10 Discussion on Recommendations  

The first recommendation is a conference between client’s diabetes and 

clinicians using established models in similar populations, e.g., Behavioural 

Diabetes Institute – San Diego and Taking Control of Your Diabetes Institute –

San Diego. This conference will assist people living with diabetes and their 

carer to become personally empowered to put their diabetes high on their 

priority list to self-manage their condition or family members condition. This 

model will involve an international collaboration with the Taking Control of Your 

Diabetes Institute in San Diego and existing services to collaborate and better 

understand the many complicated facets of diabetes care.  The aim of this 

project would be to improve communication between health professionals and 

clients with diabetes, to support the uptake of self-management. Further 

discussion is required with the Behavioural Diabetes Institute and Taking 

Control of Your Diabetes Institute for funding and implementation.   The second 

recommendation is to improve diabetes management through social media 

applications that support diabetes patients via the existing patient information 

systems. The aim of this research is to improve attendance rates amongst 

patients with diabetes. This research would be in collaboration with the 

Management of Department of Professional Communications in Electronic 

Media / Social Media – University of Duisburg-Essen, Germany.   The third 

recommendation is an International Collaboration approach, monitoring a 

cohort of Indigenous people with T2DM in Australia (Torres Strait Islanders), 

United States of America (Pima Indians) and Canada (Canadian Aboriginals).  

The aim would compare service delivery models and review key performance 

indicators attached to diabetes management among different Indigenous 

populations. This would be a collaboration between Centre for Chronic Disease 

Prevention – James Cook University, The Behavioural Diabetes Institute – San 

Diego, National Institute of Health, Phoenix – United States of America, Global 

Health – Diabetes Research Group, Toronto – Canada and the Clinical 
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Research Institute of Montreal – Canada. This would require a meeting to 

discuss further steps and research funds.  

The evidence provided throughout the three studies, and the three 

recommendations have provided epidemiological evidence to engage better 

and support community level interventions to address risk factors associated 

with Type 2 Diabetes in the Torres Strait. Ongoing and future collaborations 

with the Torres and Cape Hospital and Health Service is imperative to assist 

with funding, staff and support to improve clinical outcomes amongst people 

with diabetes. The Torres and Cape Hospital and Health service should 

consider research as part of their core business. This would provide evidence 

base practice to the Torres Strait region.  

This doctoral research experience has been a professional journey that will 

linger forever. The amazing travel time away from the base to collect data has 

been a challenge to my personal life, however, matured my professional 

career. The time away to attend the international knowledge exchange was the 

highlight of this research experience. The local, state, national and international 

networks will continue to expand, and future collaboration will continue to 

enhance patient outcomes.  
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