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Abstract 

The prevalence of type 2 diabetes mellitus (T2DM) and diabetic foot ulcers (DFUs) among the 

Thai population is rapidly increasing. Further, the evidence in the literature suggests that people 

who live with T2DM and DFUs have a poor health-related quality of life (HRQOL). Knowledge 

about diabetes and self-care management are key factors that contribute to the HRQOL of those 

affected. However, there is limited literature within the Thai context relating to HRQOL or 

knowledge about diabetes and self-care management among people with T2DM with and without 

DFUs. 

The aims of this thesis were to: 1) investigate the HRQOL among Thai adults with T2DM with 

and without DFUs, 2) investigate the knowledge of diabetes among Thai adults with T2DM with 

and without DFUs, 3) understand self-care management knowledge and practices among Thai 

adults with T2DM and DFUs and 4) explore the experiences of Thai adults living with DFUs to 

obtain a better understanding of their experiences. 

A sequential, explanatory mixed methods design was used. The quantitative phase consisted of a 

cross-sectional survey using validated instruments to investigate HRQOL, diabetes knowledge and 

self-care management. Participants were those with T2DM (with or without DFUs) who attended 

a diabetes clinic at a large tertiary hospital in northern Thailand. The qualitative phase involved 

semi-structured interviews with people with DFUs. The quantitative data were analysed using 

SPSS Version 24 and the qualitative data were analysed using thematic analysis. 

A total of 502 patients with T2DM completed the cross-sectional survey. The mean score for 

perception of overall HRQOL was 61.18 (SD 18.74). Scores in the D-39 questionnaire indicated 

poor HRQOL. The use of insulin or combination of insulin and oral medication were found to be 

significant predictors of participants’ rating of the overall severity of their diabetes. Knowledge 

relating to diabetes was poor, with participants obtaining a mean score of 42.39 % ± 15.45. 

A subgroup analysis of 41 patients with DFUs using a DFU-specific HRQOL questionnaire was 

undertaken. The scores for these patients were higher than average, indicating good HRQOL. Less 

than one-third of patients with DFUs reported that they had received education about foot care 

management. In addition, self-care management practices relating to foot care were limited among 

those with DFUs. Qualitative data was analysed into two primary themes: 1) living with a DFU 

and 2) managing a DFU. Integration of the data revealed that the qualitative analysis supported the 

quantitative findings relating to HRQOL, knowledge of diabetes and the self-care management 

practices of people with and without DFUs. 

This study has addressed a significant gap in the literature and highlighted the implications of 

living with T2DM and DFUs among Thai people. The findings provide important information on 

diabetes management in Thailand, particularly in the northern Thai context. The findings can 

assist policymakers to provide resources and develop strategies to improve the HRQOL, diabetes 
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knowledge and self-care management practices among people with T2DM with and without 

DFUs. 

Keywords: Type 2 diabetes mellitus, diabetic foot ulcers, mixed methods design, health-related 

quality of life, HRQOL, diabetes knowledge, self-care. 
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Chapter 1 

Introduction 

Type 2 diabetes mellitus (T2DM) occurs when the pancreas cannot effectively function to 

control blood glucose levels, due to a deficiency in insulin secretion, resistance to insulin or 

both, resulting in hyperglycaemia.1,2 T2DM normally occurs in genetically susceptible people 

who are obese, older than 35 years of age3 and physically inactive.4 

The incidence and prevalence of T2DM has risen over time to become a major global public 

health problem. It is estimated that one in 11 adults has diabetes mellitus (DM), 90 % of whom 

have T2DM.5 In 2017, the International Diabetes Federation (IDF) estimated there were 451 

million people aged 18–99 years with diabetes worldwide.6 T2DM can lead to increased 

morbidity and mortality5, with specific complications including retinopathy, neuropathy, 

nephropathy and vascular disease.7 

Diabetic foot ulcers (DFUs) are a serious health problem among people with T2DM. 

Approximately 15 % of people with T2DM develop a DFU8, while 4.5 % of people who are 

newly diagnosed with T2DM have an existing DFU.9,10 Further, DFUs may result in 

permanent disability, associated with diabetes wound infection and amputation. More than 50 

% of people in the US with an amputation are reported to have T2DM.2 Consequently, a DFU 

can have a significant effect on a person’s health-related quality of life (HRQOL).11,12 

Most people with diabetes mellitus live in low and middle-income countries, including 

Thailand.6 The prevalence of T2DM and DFUs is increasing in this population.  In 2013 in 

Thailand the prevalence of diabetes mellitus adjusted to the national population was 6.4% and 

this is projected to increase to 8.3% by 2035.6 Thai people have many risk factors for T2DM 

and the subsequent complication of DFUs. As a Registered Nurse working in northern 

Thailand, I had observed that people living with T2DM, did not have the required knowledge 

to manage their diabetes mellitus and prevent potential complications. Many people did not 

wear appropriate shoes and often walked barefoot outside. In addition, the diet in this part of 

Thailand has glutinous rice and tropical fruits as the staple foods. This makes glycaemic 

control challenging for this population. It was clear to me, that the knowledge level of people 

with T2DM with and without DFUs was not well understood. This gap in knowledge about the 

HRQOL, knowledge of diabetes and self-care management strategies used by people with 

T2DM in my community motivated me to undertake this study.  

Adressing this gap in knowledge will enable the development of effective strategies to 

improve HRQOL, diabetes knowledge and self-care management skills among Thai people 

with T2DM with and without DFUs. An in-depth exploration of the subpopulation of Thai 

adults with DFUs will also enable specific strategies to be developed for this unique 
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population. This knowledge will be used to provide recommendations for nurses and 

healthcare professionals to implement in clinical practice. 

The principle objective of this research was to investigate the HRQOL, diabetes knowledge, 

self-care management practices and experiences of Thai people living with T2DM with and 

without DFUs. This thesis was undertaken using a mixed method approach in a tertiary 

teaching hospital in northern Thailand. This study has two distinct parts: (1) quantitative 

studies exploring the HRQOL, knowledge of diabetes and self-care knowledge and practices 

among people with T2DM with and without DFUs and (2) a qualitative study among a sub-

section of participants from the quantitative study that explored the experiences of people 

living with DFUs. 

Research aims, objectives and questions 

The aims of the quantitative phase of this research were to investigate the: 

1. HRQOL among Thai adults with T2DM with and without DFUs 

2. knowledge of diabetes among Thai adults with T2DM with and without DFUs 

3. self-care management knowledge and practices among Thai adults with T2DM and DFUs. 

The aim of the qualitative phase of this research was to explore the experiences of Thai adults 

living with DFUs to explain the quantitative results and obtain a better understanding. 

The specific research questions for this thesis were: 

1. What is the HRQOL and the clinical and demographic predictors of HRQOL among Thai 

adults with T2DM? 

2. What is the diabetes knowledge of Thai adults living with T2DM? 

3. What is the HRQOL and self-care management practices among Thai adults living with 

T2DM and DFUs? 

4. What are the experiences of Thai adults living with DFUs? 

Research study overview 

This study was undertaken using a sequential explanatory mixed methods design to investigate 

the HRQOL, diabetes knowledge and self-care management practices among people with 

T2DM with and without DFUs. The rationale for using a mixed methods design was to enable 

the strengths of both quantitative and qualitative approaches to be used to answer the research 

questions.13,14 

Research significance 

This study explores a gap in the literature relating to the experiences of Thai adults living with 

T2DM with and without DFUs. The findings provide important information on diabetes 

management in Thailand, particularly within the northern Thai context. This information may 
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assist policymakers to support and fund strategies to improve the HRQOL of people with 

T2DM with and without DFUs. The findings also support nurses and healthcare professionals 

to improve their own knowledge of diabetes and self-care management practices. Nurses and 

healthcare professionals could use this knowledge to develop programs and resources to 

improve care for people with T2DM with and without DFUs. Further, the findings from this 

study may result in improved HRQOL, diabetes knowledge and self-care management 

knowledge and practices among people with T2DM that could reduce the incidence of DFUs 

and subsequent complications. 

Thesis Structure 

This thesis is presented as a thesis by compilation. A summary of the research outcomes and 

publications in this project are presented in Figure 1. 

This thesis is structured in compliance with the University of Wollongong’s policy for Higher 

Degree Research thesis by compilation.15 This thesis has nine chapters including six peer 

reviewed journal publications (two under review and four published). While each publication 

lists the whole research team as authors, as the first author on each publication I have provided 

the largest and most significant contribution to each publication. As the lead researcher, I have 

performed the literature reviews, data collection, data analysis and prepared all publications in 

accordance with each journal’s requirements. The supervision panel provided guidance on the 

methodology and design of the project and supported me to achieve the above outputs. As 

required by the Higher Degree Research thesis by compilation policy15, each publication is 

substantively different and addresses a different aspect of the research questions. 



 

4 

 

Figure 1: Research outcomes and publications 

Each publication has been formatted within the body of the thesis and is also included in 

published format in Appendix 5. Chapter 2 presents the background to this study in four parts. 

Part 1 includes background information about DM (specifically T2DM) and DFUs. Part 2 is a 

systematic review of the HRQOL of people with T2DM and DFUs as published in Quality of 

Literature Review Publication 1: Health-related quality of life 
among adults living with diabetic foot 
ulcers: a meta-analysis. 

1.What is the health-related 
quality of life (HRQOL) and 
the clinical and demographic 
predictors of HRQOL among 
Thai adults with type 2 
diabetes mellitus (T2DM)? 

Publication 3: Demographic and clinical 
predictors of health-related quality of life 
among people with type 2 diabetes mellitus 
living in northern Thailand: a cross-sectional 
study. 

Publication 5: Health- related quality of life 
and self-care management among people with 
diabetic foot ulcers. 

Publication 4: Linguistic and psychometric 
validation of the Thai version of Simplified 
Diabetes Knowledge Scale: a measure of 
knowledge of diabetes in a Thai population. 

Publication 6: The experiences of people in 
northern Thailand living with diabetic foot 
ulcers: a descriptive qualitative study. 

Publication 2: Knowledge and self-care 
management among adults with diabetic foot 
ulcers: an integrative review. 

Research Questions 

2.What is the diabetes 
knowledge of Thai adults living 
with T2DM? 

3.What is the HRQOL and self-
care management practices 
among Thai adults living with 
DFUs? 

4.What are the experiences of 
Thai adults living with DFUs? 



 

5 

Life Research journal (2018). Part 3 is an integrative review on the knowledge and self-care 

management skills of people with T2DM and DFUs. It has been submitted for review in the 

SAGE Open Nursing journal. Part 4 provides context-specific information on T2DM and 

DFUs in Thailand. 

Chapter 3 provides an overview of the theoretical framework, methodology and methods used 

in this study. Ethical considerations are also described. 

Chapter 4 presents a quantitative study on the demographic and clinical predictors of HRQOL 

among people with T2DM in Thailand. This chapter includes a publication submitted for 

review to the Health and Quality of Life Outcomes journal. 

Chapter 5 presents a quantitative study on diabetes knowledge among people with T2DM in 

Thailand. The chapter includes a publication which has been published in SAGE Open 

Nursing (2018). 

Chapter 6 presents a quantitative study that examines HRQOL and self-care management 

knowledge and practices among people who have both T2DM and DFUs in Thailand. The 

chapter includes a publication that has been published in SAGE Open Nursing (2018). 

Chapter 7 presents a qualitative study on the experiences of people living with T2DM and 

DFUs in Thailand. The chapter includes a publication that has been published in the Pacific 

Rim International Journal of Nursing Research (2018). 

Chapter 8 presents a summary of the integration of both the quantitative and qualitative 

components of this research project. 

Chapter 9 provides a summary of the strengths and limitations of this study, the implications 

for practice and for further research. The chapter provides a conclusion to the study. 
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Chapter 2 

Literature Review 

This chapter is constructed in four parts. Part 1 provides a broad overview of DM, with a specific 

focus on T2DM and DFUs. The purpose is to provide an overview that sets the context for this 

study. Part 2 explores the HRQOL of people with a DFU. It presents a systematic review and 

meta-analysis of the literature published on the HRQOL among people with a DFU. Part 3 

explores the knowledge and self-care management skills of people with a DFU. This section 

presents an integrative review of the literature on the topic. The final part explores the context in 

Thailand for people with T2DM and DFUs. 

Part 1: DM and DFUs 

Overview of DM 

Diabetes Mellitus is a chronic disease that occurs when the pancreas cannot control blood glucose 

levels due to a deficiency of insulin, resistance to insulin, or both, which results in 

hyperglycaemia.1,2 DM is classified by the American Diabetes Association (ADA)16 into four 

categories: 

1. Type 1 diabetes mellitus (T1DM), which results in β-cell destruction and an absolute insulin 

deficiency. 

2. T2DM, which results in insulin resistance or insufficiency, or both. 

3. Gestational DM, which occurs during the second or third trimester of pregnancy. 

4. Specific types of diabetes that occur due to secondary conditions such as Cushing’s syndrome, 

acromegaly and drug- or chemical-induced diabetes resulting from the treatment of 

HIV/AIDS or organ transplantation. 

Prevalence of DM 

Diabetes Mellitus is a major global public health problem. The International Diabetes Federation 

(IDF) estimates that the number of people with DM will increase to 592 million by 2035.17 In the 

US, the prevalence of diabetes among older adults rose from 5.8 % (in 1988–1994) to 12.4 % (in 

2005–2010).18 In Canada, 7.6 % of the population is estimated to have diabetes.19 In Australia, the 

Fremantle Diabetes Study Phase II (FDS2) survey in 2011–2012 found that 4.8 % or 1.1 million 

Australians had diabetes. Of these, 85.8 % had T2DM, 7.9 % had T1DM and 6.3 % had other 

types of DM.20 The increasing prevalence of DM across the world is illustrated in Figure 2. 

This study focuses on T2DM. 
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Figure 2: Prevalence of diabetes mellitus worldwide 

(Source: Longo et al.21 Chapter 344, p. 2970) 

T2DM diagnostic criteria 

T2DM is diagnosed using one of the following laboratory tests:16 

• fasting plasma glucose (FPG) 

• oral glucose tolerance test (OGTT) using 75 g of glucose in 300 ml of water with plasma 

glucose tested after two hours 

• HbA1c 

The diagnostic criteria for T2DM has been developed by the ADA and is documented in Table 1. 

 

Table 1: Diagnostic Criteria for Diabetes Mellitus 

 *Note: In the absence of unequivocal hyperglycaemia, results should be confirmed by 
repeat testing. (Source: American Diabetes Association 2018, S1516) 

  

Test Criteria 

Fasting plasma glucose ≥ 126 mg/dL (7.0 mmol/L)* 

2-h plasma glucose in 75-g OGTT ≥ 200 mg/Dl (11.1 mmol/L) during OGTT* 
HbA1c ≥ 6.5 % (48 mmol/mol)*  

In a patient with classic symptoms of hyperglycaemia or hyperglycaemic crisis, a random 
plasma glucose ≥ 200 mg/dL (11.1 mmol/L). 
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In addition to the above criteria, individuals can be diagnosed as having pre-diabetes. Pre-diabetes 

occurs in patients who are developing T2DM. The diagnostic criteria for pre-diabetes16 are divided 

into three types: 

1. impaired fasting glucose (IFG)—fasting plasma glucose of 100 mg/dL (5.6 mmol/L) to 125 

mg/dL (6.0 mmol/L) 

2. impaired glucose tolerance (IGT) —2-hour plasma glucose following 75 g of oral glucose 

(OGTT) of 140 mg/dL (7.8 mmol/L) to 199 mg/dL (11.0 mmol/L) 

3. HbA1c of 5.7 %–6.4 % (39–47 mmol/mol). 

Pathophysiology of T2DM 

Type 2 Diabetes Mellitus results from insulin resistance and impaired pancreatic beta cell 

dysfunction.22 If untreated, these two conditions can lead to hyperglycaemia (i.e., high blood 

glucose levels). This section describes the pathophysiology of T2DM, focusing on insulin 

resistance and beta cell (β-cell) dysfunction. 

Insulin resistance 

Insulin resistance occurs when cells do not respond to insulin and glucose is not able to enter the 

cells. The dysfunction of insulin receptors leads to hyperinsulinaemia to compensate and maintain 

the blood glucose levels. During this state, a lack of insulin response remains.22 Insulin resistance 

is linked to increased lipid content of the liver and skeletal muscle and; therefore, is linked with 

obesity.22 Guthrie and Guthrie23 stated that triglycerides are toxic to β-cells and can lead to loss of 

β-cell function. 

β-cell dysfunction 

β-cell dysfunction is an important part of the pathogenesis of T2DM, as the β-cell progressively 

becomes unable to produce enough insulin to manage the hyperglycaemic state.22 Over time, β-

cells become exhausted and some die. This leads to a functional decline in the ability to respond to 

hyperglycaemia, as β-cell mass is reduced by 20 %–40 % in people with T2DM and some of the 

remaining β-cells do not function effectively.22 The presence of high levels of fat, as seen with 

obesity, also effects β-cell function. People who are obese have an excessive release of free fatty 

acids and this is a major contributor to insulin resistance and β-cell destruction among people with 

T2DM.22,23 

Complications of T2DM 

People with T2DM have a high risk of complications, due to poor glycaemic control. The 

complications from T2DM affect different body systems.22 For example, alterations in blood 

glucose levels affect the cardiovascular system, eyes, kidneys and the neurological system.7 This 

section provides an overview of the complications of T2DM and how these can lead to the 

development of DFUs. 
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Longer term complications of T2DM relate to hyperglycaemia and insulin resistance.22 

Hyperglycaemia leads to changes in the structure and function of proteins that affect the 

microvascular blood supply (i.e., the small capillaries) and the macrovascular blood supply (i.e., 

the larger blood vessels).22 In addition, hyperglycaemia causes neuropathies that damage 

peripheral neurons.22 Insulin resistance that is frequently associated with long-term 

hyperglycaemia results in pro-inflammatory and pro-thrombotic states that lead to atherosclerosis, 

hypertension and heart disease.24 

Coronary artery disease occurs due to macrovascular and pro-inflammatory and pro-thrombotic 

changes.22 People with T2DM have a significantly higher risk of developing coronary artery 

disease and myocardial infarction. A nested case-control study examined 11,426 people with 

T2DM and found that 20 % of all participants had previously been diagnosed with a myocardial 

infarction.25 The key results of the study showed that high HbA1c values were significantly 

associated with a high risk of myocardial infarction (HR = 11.10; p < .0001) when compared to 

people with a normal HbA1c.25 Thus, people with T2DM who have myocardial infarction are more 

likely to develop congestive heart failure. Therefore, glycaemic control is important in minimising 

the risk of myocardial infarction and other complications from coronary artery disease. 

Diabetic retinopathy is a problem with the microvascular blood supply in the retina. The micro 

circulation changes in the blood vessels result in retinal ischemia and a breakdown in blood flow 

to the retina.26,27 Retinopathy is a major long-term complication of T2DM and can cause vision 

impairment and blindness.28 Diabetic retinopathy affects about one in five people with diabetes.28 

Diabetic nephropathy is caused by changes in the microvascular blood supply of the kidney.26 

Diabetic nephropathy is characterised by the presence of albumin in urine and the progressive loss 

of renal fuction.26,29 Diabetic nephropathy occurs in about 20 %–30 % of people with T2DM and 

is the leading cause of end-stage kidney disease (ESKD) among people with diabetes.30 In 

addition, hypertension that occurs due to atherosclerosis and coronary artery disease can further 

potentiate changes in the kidney function.30 

Diabetic neuropathy is a common chronic complication of T1DM or T2DM. It is characterised by 

the presence of symptoms or signs of peripheral nerve dysfunction or autonomic nerve 

dysfunction. These symptoms occur due to microvascular changes that affect capillaries, 

neurovascular junctions, nerve function and conduction.26 

This research focuses on people with T2DM, including those with and without a DFU. 

Overview of DFUs 

A DFU is an open wound commonly located underneath the foot. DFUs are a serious 

complication of T2DM.31 People with T2DM who have a DFU have a 2.5 times higher risk of 

death when compared to people without a DFU.31 

DFUs can occur when a person with T2DM experiences poor glycaemic control that results in 
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microvascular and macrovascular changes in the feet, as well as peripheral neuropathy.32 The 

combination of poor circulation and diminished sensation places the person with T2DM at greater 

risk of minor trauma to the foot, although sustained pressure may also cause neuropathic 

ulceration.33 Trauma can result from something as simple as tight shoes that cause painless 

ischemia and tissue breakdown.34 Repetitive moderate stress that is induced during walking is a 

common cause of ulceration and lesions below the metatarsal heads and other pressure points in 

the foot.34 The effect of repetitive stress due to walking is illustrated in Figure 3. 

 
Figure 3: Diabetic neuropathic feet pressure points 

(Source: Alavi et al.35) 

Prevalence of DFUs 

The prevalence of DFUs among people with T2DM has been reported to be as high as 15 %.8 In 

addition, the prevalence of a DFU in the lifetime of a person with DM is estimated to be as high as 

25 %.35 Global prevalence of DFUs varies by region. The overall prevalence is estimated to be 6.3 

% globally (95 % CI: 5.4 %–7.3 %), with the prevalence in North America reported to be 13.0 % 

(95 % CI: 10.0 %–15.9 %). In Asia, the prevalence is reported as 5.5 % (95 % CI: 4.6 %–6.4 %), 

in Europe it is 5.1 % (95 % CI: 4.1 %–6.0 %), in Africa it is 7.2 % (95 % CI: 5.1 %–9.3 %) and in 

the Oceania region it is 3.0 % (95 % CI: 0.9 %–5.0 %).36 People who have DM for more than 10 

years are also more likely to develop a DFU.37 

Pathophysiology of DFUs 

Peripheral neuropathy, peripheral vascular disease, foot deformities, vascular insufficiency, 

trauma and prolonged infection may lead to development of DFUs among people with T2DM.38 

The pathway of abnormal wound healing relating to T2DM is illustrated in Figure 4. There are 

many biochemical abnormalities that can accelerate neuropathy and vascular foot changes.35 
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Figure 4: Wound healing disorders in diabetes 

(Source: Rosyid39) 

Peripheral Neuropathy is a common disorder among people with T2DM. Peripheral neuropathy 

occurs due to hyperglycaemia that leads to structural changes and dysfunction in the peripheral 

circulation and neurons.22 Peripheral neuropathy can be described in three ways that relate to the 

motor, sensory and autonomic functions of the nervous system.38 These are: 

1. motor neuropathy that occurs due to the motor neurons becoming damaged, resulting in 

difficulties with coordination and movement as well as the development of foot deformities 

(e.g., Charcot foot, hammer toe and claw toe)38 In addition, motor neuropathy also leads to 

abnormal foot pressure and subsequent callus formation over pressure points when combined 

with undetected repetitive injuries. This pressure and callus formation leads to local tissue 

injury, inflammation, necrosis and foot ulceration.35 (see Figure 5) 

2. sensory neuropathy that leads to significant damage of the sensory nerves present in the 

extremities.38 The inability to feel pressure or pain results in repetitive injuries and the 

potential development of DFUs. Exposure to heat, tight shoes and damage caused by foreign 

objects may cause DFUs to develop.40 In addition, damage to sensory nerves affects skin 

integrity and provides a potential route for bacterial infection that can lead to DFUs that are 

difficult to heal.38 

3. autonomic neuropathy that results in dysfunction of the sweat and sebaceous glands in the 

foot, resulting in dry skin that is susceptible to breakage.38,41 

Diabetes 

Sustained 
hyperglycaemia 

Pro-inflammatory 
environment 

Peripheral vascular 
disease 

Peripheral 
neuropathy 

• Altered immune cell function 
• Ineffective inflammatory response 
• Endothelial cell dysfunction 
• Impaired neovascularisation 

 

Abnormal wound healing 



 

12 

 
Figure 5: Common areas at risk for diabetic foot ulcer 

(Source: Alavi et al.35 and Schaper et al.42) 

Peripheral vascular disease (PVD) is an atherosclerotic occlusive disorder of the lower 

extremity.38 The capillary basement membrane becomes thicker due to the constant presence of 

hyperglycaemia that leads to endothelial hyperplasia and, over time, decreased tissue perfusion 

and hypoxia of the lower limb.22 Atherosclerotic blockages of large- and -medium-sized vessels 

also occur and can lead to acute or chronic ischemia.38 A reduction in blood supply to the lower 

extremities leads to impaired wound healing that can cause long-term ulceration and expansion of 

the wound into surrounding tissues and bone structure.38 

Classification of DFUs 

The International Working Group on the Diabetic Foot (IWGDF) has developed a taxonomy 

regarding classification and diagnosis of DFUs.43 This taxonomy allows all disciplines involved in 

the management of DFUs to have clear communication between multidisciplinary teams. The 

taxonomy is described in Table 2. 

  



 

13 

Table 2: International Working Group on the Diabetic Foot (IWGDF) Definitions 

Diabetic foot Infection, ulceration or destruction of tissues of the foot associated with 
neuropathy and/or peripheral artery disease in the lower extremity of 
people with diabetes. 

Foot lesion Any abnormality associated with damage to the skin, nails or deep 
tissues of the foot. 

Foot ulcer Full thickness lesion of the skin of the foot. 
A healed ulcer Intact skin, meaning complete epithelisation of a previously ulcerated 

site. 

Diabetic neuropathy The presence of symptoms or signs of peripheral nerve dysfunction in 
people with diabetes, after exclusion of other causes. 

Loss of protective 
sensation 

Inability to sense light pressure, e.g., as applied with a 10 g Semmes-
Weinstein monofilament. 

Note: The full list of IWGDF definitions is available at: 
http://iwgdf.org/guidelines/definitions-criteria-2015/. (Source: Bus et al.43) 

Classification systems for DFUs are used to describe ulcer characteristics such as depth, size, 

appearance and location. Classification systems are useful in managing DFUs. Clinicians use 

classification systems to guide accurate staging of the DFU, plan strategies for treatment and 

monitor wound healing. There are four commonly used systems for classifying DFUs: 1) the 

Meggitt-Wagner system (also called the Wagner Classification system/scale), 2) the Brodsky 

Depth-Ischemic Classification, 3) the University of Texas Classification and 4) the International 

Working Group Classification.38 

The Meggitt-Wagner system is primarily based on the wound depth and the presence and location 

of wound infection.44 The Brodsky Depth-Ischemic Classification was modified from the Wagner-

Meggitt system and clearly differentiates between grades 2 and 3.38 The University of Texas 

developed its classification system based on the Meggitt-Wagner system, with grades 

differentiated according to depth, wound infection and the presence of lower-limb ischemia.38 

Another classification system is the IWGDF classification system for predicting clinical 

outcomes.38,45 This system is widely used to prevent lower-extremity complications in people with 

diabetes.45 All four classification systems are compared in Table 3. 

http://iwgdf.org/guidelines/definitions-criteria-2015/
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Table 3: Comparison of Four Diabetic Foot Classification Systems 

Abbreviations: IWGDF: International Working Group on the Diabetic Foot, PVD: Peripheral Vascular Disease.

Meggitt-Wagner44 Brodsky Depth-Ischemic 
Classification38 University of Texas Classification38 IWGDF38 

Grade 0—No ulcer in a 
high-risk foot 
Grade 1—Superficial ulcer 
involving the full skin 
thickness but not 
underlying tissues 
Grade 2—Deep ulcer, 
penetrating down to 
ligaments and muscle, but 
no bone involvement or 
abscess formation 
Grade 3—Deep ulcer with 
cellulitis or abscess 
formation, often with 
osteomyelitis 
Grade 4—Localised 
gangrene 
Grade 5—Extensive 
gangrene involving the 
entire foot. 

Grade 0—At risk, foot with previous 
ulcer that may cause new ulcer 
Ischemia grade: 
A. No ischemia 
B. Ischemia no gangrene 
C. Partial forefoot gangrene 
D. Total foot gangrene 
Grade 1—Superficial non-infected 
ulcer 
Ischemia grade: 
A. No ischemia 
B. Ischemia no gangrene 
C. Partial forefoot gangrene 
D. Total foot gangrene 
Grade 2—Deep ulcer with tendon or 
joint exposed (+/- infection) 
Ischemia grade: 
A. No ischemia 
B. Ischemia no gangrene 
C. Partial forefoot gangrene 
D. Total foot gangrene 
Grade 3—Extensive ulcer with bone 
exposed or deep abscess 
Ischemia grade: 
A. No ischemia 
B. Ischemia no gangrene 
C. Partial forefoot gangrene 
D. Total foot gangrene 

Grade 0—Pre-or post-ulcerative lesion, 
completely epithelialised 
Stage A: without infection or ischemia 
Stage B: with infection 
Stage C: with ischemia 
Stage D: with infection and ischemia 
Grade 1—Superficial wound not involving 
tendon, capsule, or bone 
Stage A: without infection or ischemia 
Stage B: with infection 
Stage C: with ischemia 
Stage D: with infection and ischemia 
Grade 2—Wound penetrating to tendon or 
capsule 
Stage A: without infection or ischemia 
Stage B: with infection 
Stage C: with ischemia 
Stage D: with infection and ischemia 
Grade 3—Wound penetrating to bone or joint 
Stage A: without infection or ischemia 
Stage B: with infection 
Stage C: with ischemia 
Stage D: with infection and ischemia 

Risk group 0—No neuropathy, 
no PVD 
Risk Group 1—Neuropathy, 
no-deformity PVD 
Risk Group 2—Neuropathy 
and deformity and/or PVD 
Risk Group 3—History 
pathology 
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Implications of DFUs 

DFUs are a significant healthcare problem. They are common and result in considerable suffering. 

In addition, DFUs are associated with high mortality, as well as high healthcare costs.53 

A DFU places a significant burden on people’s daily activities, particularly for those with chronic 

unhealed foot ulceration. DFUs can significant affect quality of life.11,12 People with unhealed 

DFUs have poorer HRQOL when compared with those with healed DFUs (p = < 0.05) in five of 

the eight subscales of the Medical Outcomes Short Form-36 (SF-36) (i.e., physical functioning, 

role limitation—physical, general health, social functioning and mental health).46 The SF-36 is a 

commonly used tool for assessing HRQOL. 

Patients with non-healing DFUs also appear to become more socially isolated over time, which 

may be related to embarrassment about the condition.47 DFUs are painful with acute pain 

occurring during dressings and while walking. The occurrence of pain among people with DFUs 

was studied in six hospitals in Oslo, Norway.48 Ribu et al.48 found that 57 % of participants with 

DFUs (n = 127) experienced pain while walking or standing and during the night. 

Foot problems are a global health issue associated with increased morbidity and mortality.49-51 As 

the prevalence of DM increases, so do foot complications and DFUs that lead to an increase in 

lower-extremity amputations. More than a half of all DFUs will become infected and require 

hospitalisation and 20 % of people with DFUs will require lower-extremity amputation.51,52 In 

addition, Wu et al.52 reported that 20 % of all amputees have DM and their amputation was 

associated with unhealed DFUs and infection. 

Foot problems are also associated with high healthcare costs. It has been reported that the cost of 

amputation ranges between USD 35,000 and USD 45,000 in developed countries.53 In the US, the 

total estimated cost of DM in 2007 was USD 116 billion, and approximately 33 % of this cost 

related to the treatment of DFUs.54 Moreover, the cost of care for people with DFUs is 5.4 times 

higher than the cost of care for people without DFUs.54 
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Part 2: Health-related Quality of Life among Adults Living with 
Diabetic Foot Ulcers: A Meta-analysis 

Preamble 

This section presents a systematic review of the international literature (Publication 1) on the 

HRQOL among adults living with DFUs. This publication was originally prepared in 2016 and 

was updated in November 2018 to include all relevant literature prior to publication. Permission to 

include the publication within this thesis has been granted. 

Khunkaew S, Fernandez R, Sim J. Health-related quality of life among adults living with diabetic 

foot ulcers: a meta-analysis. Qual Life Res. 2018. Accepted 2018 Dec 4 (Appendix 5). Available 

from: https://rdcu.be/bdQIP DOI:10.1007/s11136-018-2082-2 

Abstract 

Purpose: To undertake a systematic review of the literature to investigate the HRQOL among 

adults living with DFUs. 

Methods: A systematic search of the medical and nursing/health content databases including 

MEDLINE, CINAHL, and PsycINFO was conducted up to November 2018. The methodological 

quality of each study was assessed independently by all authors using the Joanna Briggs Institute 

checklist. Data analysis was conducted using the Comprehensive Meta-analysis software. All 

analyses were performed using random-effects models and heterogeneity was quantified. 

Results: A total of 12 studies were included in the review. Overall, the HRQOL of participants in 

the studies was poor on four of eight subscales in the SF-36: physical functioning (mean = 42.75, 

SE 1.5); role physical (mean = 20.61, SE 3.4); general health (mean = 39.52, SE 1.7); and vitality 

(mean = 45.73, SE 2.8). In addition, presence of pain, high levels of C-reactive protein (> 10 

mg/l), ulcer size > 5 cm2, ankle brachial index < 0.9, high glycosylated haemoglobin and body 

mass index > 25 kg/m2 were associated with poorer HRQOL in people with DFUs. 

Conclusions: This review has provided evidence indicating that people with DFUs have a 

significantly lower HRQOL. Evidence-based interventions to improve the HRQOL in this group 

of people is needed. 

Keywords: Health-related quality of life, Diabetic foot ulcers, Nursing, Meta-analysis 

Introduction 

Diabetes mellitus is the most common metabolic disease and its prevalence is increasing rapidly. 

The International Diabetes Federation (IDF) has produced an estimate for 216 countries and 

territories on the prevalence rate of diabetes.55 In 2015, 415 million people worldwide had 

diabetes, and this is expected to rise to 642 million by 2040.55 The World Health Organisation 

(WHO) have also estimated that 422 million adults have diabetes and 1.5 million deaths are 

https://rdcu.be/bdQIP
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caused by diabetes.56 The prognosis of people with diabetes mellitus remains poor due to the 

changes in microvascular and macrovascular circulation that occurs with poor glycaemic control.57 

In adults, the most common complication associated with diabetes is diabetic foot ulcers (DFU) 

which occur due to neuropathy and decreased peripheral circulation.7 The presence of DFUs can 

result in permanent disability and more often amputations related to infection.58 

Diabetic foot ulcers (DFUs) are a complication that affects up to 14.8 % of people with diabetes 

mellitus and up to 5.7 % of newly diagnosed diabetic patients.56,57 Diabetic foot ulcers may cause 

nerve damage or foot deformity7,32,56 leading to lower limb amputation. It is reported in the US, 

that more than 50 % of all amputees have diabetes mellitus type 2.2 Recurrence of DFU’s also 

poses a problem with recurrence occurring in 39 % of people in the first year and up to 18 % and 

12.8 % in the second and third year, respectively.59 Furthermore, DFUs that get infected can result 

in permanent disability which is associated with diabetes wound infection. 

Living with DFUs has a significant impact on the health-related quality of life (HRQOL) of 

people with diabetes mellitus.11,12,60 Boutoille et al.61 found that people with DFUs had more pain 

compared to people who had amputations for DFUs (p = 0.0029). Using the Iranian version of 

Medical Outcome Study–Short Form (SF-36), Sanjari et al.62 investigated the HRQOL in 54 

diabetic patients with DFUs and 78 without DFUs. The results demonstrated poor physical 

functioning, higher bodily pain, and low HRQOL among patients with DFUs compared to those 

with diabetes and without DFUs.62 In addition, low HRQOL has been associated with poor 

prognosis for a variety of health conditions including diabetes complications.46,63 

Various demographic and clinical factors impact on the HRQOL of people with DFUs. While 

some studies suggest that males have poorer general health, physical function, and physical role 

limitation, others report contradictory findings.11,64 Age also impacts the HRQOL of people with 

diabetes mellitus with older people having poorer HRQOL compared to younger people.65 The 

length of time a person has had diabetes mellitus also impacts on HRQOL. People who have had 

diabetes mellitus for more than ten years have a poorer HRQOL compare to those with diabetes 

for a shorter period.66 In addition, the following clinical characteristics have also been identified as 

predictors of poor HRQOL among people with type 2 diabetes mellitus: high glycosylated 

haemoglobin (HbA1c > 7.5 %); lower haemoglobin (Hbg < 13.8 g/dL for men and 12.1 g/dL for 

women); high C-reactive protein levels (>10 mg/l); and low ankle-brachial index (ABI < 0.9).67-69 

The literature relating to the HRQOL of people with DFUs and the factors affecting the HRQOL 

has not been synthesised to enable the development of evidence-based strategies to improve the 

quality of life of these patients. The purpose of this study was to delineate more precise HRQOL 

impacts on adults living with DFU by undertaking a systematic review of the literature. This 

systematic review will enhance the understanding of factors that lead to poor HRQOL among 

people with DFUs with the aim of improving diabetes care. Knowledge gained from this review 

will enable the researcher to identify the specific components of human functioning that impact 

upon HRQOL among people with DFUs. This will guide the researcher to make recommendations 
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for the development of strategies to improve the HRQOL among people with DFUs. 

Methods 

This study was conducted using the PRISMA (Preferred Reporting Items for Systematic Reviews 

and Meta-analysis) guidelines70 and the Joanna Briggs Institute’s (JBI) checklist for appraising the 

quality of each included study.71,72 This systematic review followed the JBI and Cochrane 

guidelines.71,72 

Data sources and study selection 

To obtain the relevant published papers the databases searched included MEDLINE, CINAHL, 

and PsycINFO for publication in the English language up to November 2018. The search terms 

included: “diabet* foot ulcer” AND “quality of life” OR “QOL” OR “health-related quality of 

life” OR “HRQOL”. An initial review of title and / or abstract was conducted to remove 

duplicates and exclude any articles that did not meet the inclusion criteria. The full text of the 

remaining papers were retrieved and read in full by the first author (SK) to determine whether the 

papers met the inclusion criteria. The second and third authors (JS and RF) read all papers and 

consensus decision-making was used to determine the final articles for inclusion in the review. 

The references lists of the included studies were reviewed to identify any further relevant studies. 

Criteria for inclusion papers 

To be eligible for inclusion, studies must have been published in English, used primary 

quantitative research methods, and include participants who were 18 years of age or older with a 

DFU. Studies that included participants who had diabetes but no DFUs were excluded. 

Additionally, if studies did not report data about DFUs separately the papers were excluded (See 

Figure 6). 
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Figure 6: Process of paper selection – Prisma Flow diagram 

(Source: Moher et al.70) 

Records identified through 

database searching  

(n = 152) 

Records after duplicates removed  

(n = 111) 

Records screened  

(n = 111) 

Records excluded  

(n = 76) 

Full-text articles 

assessed for eligibility  

(n = 35) 

Full-text articles excluded, with 

reasons  

(n = 20) 

n = 17 did not meet inclusion 

criteria/ did not report data 

about DFUs 

n = 3 published in duplicate 

Number of studies 

included in quality 

appraisal (n = 15) 

Studies included in 

quantitative synthesis  

(n = 12) 

Number of records 

excluded (quality 

appraisal) (n = 3) 

Sc
re

en
in

g 
El

ig
ib

ili
ty

 
In

cl
ud

ed
 

Id
en

tif
ic

at
io

n 



  

20 

Quality assessment 

Critical appraisal of each article was undertaken by the first author (SK) and independently 

reviewed by the second (JS) and third authors (RF) using either the JBI checklist for cohort 

studies (11 questions)71 or the JBI checklists for cross-sectional studies (eight questions).72 Each 

question was allocated an outcome: yes, no, unclear, and not applicable. Only studies that had a 

yes response to more than 50 % of the questions were included in the review. There were no 

disagreements in the quality assessment of the individual studies among the three authors. 

Data synthesis and analysis 

Data were extracted from each article and included specific details about the sample, 

demographics, tools, settings, study methods, and reason for withdrawals and dropouts, as well as 

any outcomes of significance to the objective of the review. Data were extracted by the first author 

(SK) and checked by the other authors (JS and RF). 

All analysis were undertaken using the Comprehensive Meta-analysis (CMA) version 2 

software.73 Subgroup analyses according to mean age was undertaken to assess whether 

differences in patient characteristics affected HRQOL. Two sensitivity analysis based on study 

design and sample size were performed. Heterogeneity was assessed using the X2 test (P < 0.1 

being defined as significant heterogeneity) and quantified using the I2 test.74 I2 values of 25 %, 50 

%, and 75 % represent low, moderate, and high heterogeneity.74 Given that the random-effects 

model is more conservative and assists in controlling for unobserved heterogeneity, all analyses 

were conducted using a random-effects model, even if the I2 was low.75,76 To assess the potential 

for publication bias, the Egger’s test was undertaken and funnel plots constructed for each domain 

to visualize possible asymmetry.77 Where meta-analysis was not appropriate the results have been 

presented in a narrative form. 

Results 

Study selection 

One hundred and fifty-two studies were identified through the search strategy (Figure 6) and were 

downloaded to Endnote© Version 8. Following removal of duplicates, the title and abstract of 111 

studies were reviewed for eligibility and 76 articles were excluded as they did not meet the 

inclusion criteria. The full text of 35 studies were obtained for further evaluation and a further 

twenty studies were excluded as they did not meet the inclusion criteria (n = 17) or were published 

in duplicate (n = 3). Following assessment of the methodological quality of the remaining 15 

studies a further three studies were excluded as combining studies of poor quality with those that 

were more rigorously conducted could lead to a false sense of precision of the results78. A total of 

12 studies were included in the final review (Figure 6). 

Study characteristics 

The review included nine cross-sectional and two cohort studies. The studies were conducted in: 
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Brazil, Belgium, Czech Republic, Denmark, Germany, Italy, Slovenia, Spain, Sweden, 

Netherlands, London, Iran, Canada, England, and China. The age of the participants ranged 

between 45 years46 and 70 years.79 The number of participants in each study ranged from nine61 to 

1,23280 The majority of the studies were carried out in European countries and were conducted 

primarily in clinical settings such as diabetes clinics. 

Quality of included studies 

The quality scores for the two cohort studies were eight and nine, respectively (maximum score 

obtainable is 11) and all nine cross-sectional studies obtain the maximum score of eight indicating 

high quality. The appraisal score for each study is documented in the methods column of Table 4. 

In all included studies, the exposure to the disease and the outcomes were measured in a valid and 

reliable way. The follow-up time was reported and ranged between six months81 and 18 months82 

which was long enough for outcomes to occur. Appropriate statistical analysis was used in all 

included studies. 

HRQOL assessment instruments 

The HRQOL was measured using Medical Outcome Short Form (SF-36) in eight 

studies.11,48,61,62,64,68,69,82 One study used both the Cardiff Wound Impact Scale (CWIS) and the 

Medical Outcome Short Form (SF-12)79, one study used the SF-36 and the Diabetic Foot Ulcers 

Scale (DFS). 83 The WHOQOL-BREF84 and Euro-Qol-5D questionnaire (EQ-5D)80 were used in 

one study each (see Table 4). All HRQOL instruments used had satisfactory reliability and 

validity, and are accepted measures for assessing quality of life.85 
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Table 4: Summary Table 

Reference Country 
Methods 
(quality 
score) 

Sample 
size  Results 

Mean (SD) 

HRQOL measured using SF36 
Boutoille et 
al.61  

France Retrospective 
cohort study 
(9/11)  

9  BP GH MH PF RE RP SF VT 
33 (17) 35 (18) 62 (9) 62 (18) 63 (42) 25 (28) 53 (19) 59 (14) 

Carlos De 
Meneses et 
al.11  

Brazil Cross-
sectional 
study 
(8/8) 

15  40.40 
(14.80) 

44.90 
(24.76) 

49.3 
(26.69) 

52.3 
(29.02) 

20.50 
(26.93) 

13.30 
(26.50) 

49.90 
(26.38) 

43.00 
(26.38) 

Garcia-
Morales et 
al.64 

Spain Cohort study 
(8/8) 
 

163  62.17 
(31.97) 

42.36 
(18.09) 

55.77 
(22.28) 

44.47 
(24.68) 

67.68 
(44.04) 

28.22 
(40.45) 

61.73 
(29.45) 

45.52 
(21.86) 

Sanjari et 
al.62 

Iran Cross-
sectional 
study 
(8/8) 

54 
 

 34.9 
(26.4) 

40.1 
(16.2) 

47.5 
(22.1) 

41.1 
(22.6) 

21.6 
(31.1) 

21.7 
(31.1) 

45.3 
(24.6) 

36.6 
(19.6) 

Yao et al.69 China Cross-
sectional 
study (8/8) 

131  55.83 
(28.02) 

35.82 
(19.93) 

57.24 
(19.73) 

40.59 
(25.12) 

62.75 
(41.66) 

15.13 
(26.28) 

56.62 
(21.76) 

46.93 
(19.66) 

Ribu et al.68 Norway Cross-
sectional 
study (8/8) 
 

127 
 

Patients with 
HbA1c ≥ 8.3  

54.7 
(32.0) 

38.5 
(25.2) 

67.9 
(20.2) 

48.1 
(32.5) 

50.0 
(46.6) 

21.4 
(34.5) 

61.4 
(27.8) 

41.1 
(26.2) 

Patients with 
CRP(mg/l) >10 
 

44.6 
(29.1) 

43.1 
(29.1) 

68.2 
(21.3) 

38.2 
(27.7) 

40.4 
(44.6) 

13.5 
(26.1) 

62.5 
(31.9) 

45.7 
(27.5) 

Patients with ABI 
< 0.9 
  

42.9 
(27.3) 

38.1 
(21.8) 

64.3 
(21.2) 

39.2 
(27.2) 

38.1 
(42.3) 

14.3 
(29.2) 

54.9 
(26.4) 

39.1 
(23.6) 
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Reference Country Methods 
(quality 
score) 

Sample 
size 

 Results 
 

Ribu et al.48 Norway Cross-
sectional study 
(8/8) 
 

127 

N
o 

pa
in

 

Patients with 
no pain While 
walking / 
standing 

85.09 
(23.27) 

57.06 
(25.41) 

75.71 
(21.83) 

58.57 
(31.60) 

72.73 
(39.49) 

45.45 
(42.60) 

80.36 
(22.75) 

56.47 
(25.55) 

During the 
night 

76.06 
(31.25) 

56.16 
(25.33) 

78.67 
(16.15) 

58.47 
(29.62) 

72.46 
(38.69) 

39.89 
(41.59) 

82.65 
(19.23) 

56.25 
(23.18) 

Pa
in

 A
 li

tt
le

 / 
so

m
e 

of
 th

e 
tim

e 

While walking 
/ standing 
Mean (SD) 

53.95 
(28.68) 

 

47.11 
(25.75) 

73.38 
(17.40) 

54.59 
(27.78) 

53.66 
(38.64) 

21.25 
(32.79) 

67.86 
(27.35) 

50.60 
(23.82) 

During the 
night 
Mean (SD) 

47.61 
(23.90) 

41.84 
(22.46) 

65.77 
(18.26) 

50.40 
(30.41) 

41.13 
(39.45) 

17.39 
(28.32) 

55.47 
(26.91) 

45.61 
(24.74) 

Pa
in

 M
os

t o
r 

al
l 

of
 th

e 
tim

e 

While walking 
/ standing 
Mean (SD) 

33.87 
(18.31) 

34.13 
(19.96) 

62.82 
(17.48) 

42.46 
(28.48) 

41.67 
(45.54) 

14.67 
(28.66) 

56.25 
(24.12) 

37.50 
(21.05) 

During the 
night 
Mean (SD) 

32.48 
(16.01) 

 

33.57 
(23.07) 

63.37 
(22.19) 

42.66 
(27.54) 

46.91 
(47.38) 

15.18 
(32.16) 

59.91 
(27.42) 

33.57 
(20.18) 

Winkley et 
al.82 

England Prospective 
cohort study 
(11/11) 

253 
 

- Physical component score: 35.79 (12.89) - Mental component score: 45.71 (15.71) 

Valensi et 
al.83 

France Cross-
sectional study 
(8/8) 

239 with 
DFUs 

and 116 
without 
DFUs 

- HRQOL was significantly lower among those with DFUs in all SF-36 domains (p= 0.0001) 
 



  

24 

(Total 
355) 

 

HRQOL measured using SF12 
Goodridge 
et al.79 

Canada Cross-
sectional study 
(8/8) 

104 - Physical component score: 35 (8) - Mental component score: 50 (10) 

HRQOL measured using CWIS 
Goodridge 
et al.79 

Canada Cross-
sectional study 
(8/8) 

104  - Well-being 35 ± 6 
 - Physical Symptom and Daily Living 58 ± 5 
 - Social Life 53 ± 6 

HRQOL measured using DFS 

Valensi et 
al.83 

France Cross-
sectional study 
(8/8) 

239 with 
DFUs 

and 116 
without 
DFUs 
(Total 
355) 

 - Scores for DFS domains ranged from 41.2 (SD 28.0) for Daily Activities to 79.7 (SD 21.1) for Family Life 
 - Age was significantly associated with several DFS domains including Daily Activities, Physical Health and 

Dependence. 
 - An independent inverse relationship was found between good HRQOL in DFS domain of leisure and Wagner 

grade as well as the number of DFUs. 
 - The more severe the Wagner grade, the poorer HRQOL on DFS domains of leisure (p=0.03); Side Effect 

(p=0.016); Daily Activities (p=0.009); Emotions (p=0.002); and Treatment (p=0.033) 
 

HRQOL measured using WHOQOL-BREF 

Nemcová 
et al.84 

Slovakia, 
Czech 
Republic, 
and Poland 
 

Cross-
sectional study 
(8/8) 
 
 
 
 

525 
 
 

 

WHOQOL-
BREF domains 

Total sample (n= 
525) 
Mean (SD) 

Slovakia 
(n= 129) 
Mean (SD) 

Czech 
Republic 
(n= 102) 
Mean (SD) 

Poland 
(n= 165) 
Mean (SD) 

Hungary 
(n= 129) 
Mean (SD) 

Physical 11.32 (2.48) 11.31 (2.79) 11.80 (1.9) 12.35 (1.84) 9.64 (2.42) 
Psychological 12.86 (2.76) 13.33 (2.68) 13.82 (2.6) 13.59 (2.14) 10.68 (2.54) 
Social 13.10 (3.03) 13.60 (2.88) 13.92 (2.36) 14.02 (2.91) 10.77 (2.57) 
Environmental 12.83 (2.52) 12.70 (2.57) 13.25 (2.23) 13.80 (2.34) 11.40 (2.24) 
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HRQOL measured using Euro-Qol-5D 

Siersma et 
al.80 

Belgium, 
Czech 
Republic, 
Denmark, 
Germany, 
Italy, 
Slovenia, 
Spain, 
Sweden, 
Netherlands, 
United 
Kingdom  

Cross-
sectional study 
(8/8) 
 
 
 

1,232 
 
 
 

 

EQ-5D index score: Mean 0.58, SD 0.33 

Mobility 
(n=1132) 
 

Self-care 
(n=1124) 

Usual activities 
(n=1123) 

Pain/ discomfort 
(n=1127) 

Anxiety / depression 
(n=1128) 
 

None 31.9 % 
Some 62.6 % 
Severe 5.5 %                                                                   

None 70.7 % 
Some 22.9 % 
Severe 6.4 % 

None 48.7 % 
Some 39.0 % 
Severe 12.3 % 

None 35.5 % 
Moderate 52.6 % 
Extreme 11.9 % 

None 58.9 % 
Moderate 35.5 % 
Extreme 5.7 % 

Abbreviations: 
HRQOL: Health-related Quality of Life; SF – 36 = Medical Outcome Short Form – 36; DFS = Diabetic Foot Ulcer Scale; DFUs = Diabetic Foot Ulcers; CWIS 
= Cardiff Wound Impact Scale; SF-36 domains (BP = Bodily Pain, GH = General Health, MH = Mental Health, PF = Physical Functioning, RE = Role Emotional, 
RP = Role Physical, SF = Social Functioning, VT = Vitality); HbA1C = Glycosylated Haemoglobin; CRP = C-reactive Protein; ABI = Ankle-brachial Index; 
EQ-5D = Euro-QoL-5D Health Utility Index; SF-12 = Medical Outcomes Short Form – 12. WHOQOL-BREF = World Health Organisation Quality-of-Life 
Scale 
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HRQOL 

The results from the meta-analysis component of this systematic review are reported using the SF-36 

domains. The SF-36 has eight domains and each domain has a minimum score of 0 and maximum of 

100. Where meta-analysis was possible, study results were pooled and presented using means, 

standard estimates (SE) and forest plots. Forest plots for each of the eight domains are presented in 

Figure 7. For all other studies a narrative summary of results is provided. 

Physical functioning – quality of life 

Seven studies assessed physical functioning using the SF-36 instrument.11,61,62,64,69,82,83 Two studies82,83 

did not provide data relating to Standard Deviation (SD) and were not included in the meta-analysis. 

Pooled data for five studies demonstrated a mean physical function score of 45.58 (SE 2.70; I2 = 70.4 

%). Subgroup analysis was undertaken which revealed that in studies that had patients with a mean age 

of greater than 65 years the mean physical function score was 50.56 (SE 10.68; I2 = 91.1 %) and those 

involving patients with a mean age of less than 65 years, the mean physical function score was 43.89 

(SE 1.75; I2 = 7.94 %). Sensitivity analysis by study design indicated high heterogeneity among cohort 

studies (I2 = 87.1 %) and low heterogeneity among cross-sectional studies (I2 = 11.6 %). Further 

sensitivity analysis by sample size revealed low heterogeneity (I2 =18.3 %) when one study61 with a 

small sample was removed. Hence, data for the four studies with large samples were pooled using a 

random-effects model which demonstrated a mean physical function score of 42.75 (SE 1.5) (See 

Figure 7). 

Narrative analysis of the studies not included in the meta-analysis demonstrated significantly poorer 

HRQOL as indicated by lower mean scores on all SF-36 domains among those with DFUs compared 

to those without DFUs.82,83 In the study using the SF-12 and CWIS instruments (n = 104), a mean 

score of 37 ± 10 for physical health of participants and a mean score of 58 ± 5 for physical symptoms 

and daily living was identified.79 One study that used the WHOQOL-BREF in 525 participants 

reported a mean score of 11.32 ± 2.48 for physical health.84 In the study that used the Euro-QoL-5D to 

assess HRQOL, 68.1 % of the people had mobility limitations and 29.3 % had self-care problems due 

to DFUs.86 

Bodily pain – quality of life 

Six studies investigated bodily pain using the SF-36 among people who had DFUs.11,61,62,64,68,69 Five 

studies11,61,62,64,69 were pooled in the meta-analysis; however, the results demonstrated high 

heterogeneity (I2 = 93.5 %). Subgroup analysis by age, and sensitivity analysis by study design and 

sample size also revealed high heterogeneity (I2 > 92 %). Therefore, using a random effect model, data 

from the five studies were pooled together which demonstrated a mean bodily pain score of 45.75 (SE 

5.7). 
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An additional study examined the impact of pain severity during walking/standing or during the night 

on participants with DFU and found that pain had a significant impact (p < 0.05) on quality of life.48 

Another study assessed pain and discomfort using the Euro-QoL-5D and reported a high prevalence 

(84.5 %) of pain and discomfort among people with DFUs86. 

Social functioning – quality of life 

Five studies investigated social functioning using the SF-36 among people who had DFUs.11,61,62,64,69 

Pooled data for five studies demonstrated a mean social functioning score of 54.09 (SE 3.2; I2 = 77.2 

%). Subgroup analysis revealed high heterogeneity (I2 = 88.4 %) in studies that had patients with a 

mean age of less than 65 years. Sensitivity analysis by study design indicated high heterogeneity (I2 = 

77.7 %) among cross sectional studies and moderate heterogeneity among cohort studies (I2 = 40.4 %). 

Further sensitivity analysis by sample size revealed high heterogeneity (I2 = 82.6 %) when one study61 

with a small sample was removed. Hence, data were pooled for all five studies using a random-effect 

model. 

One study that used the WHOQOL-BREF reported a mean score of 13.1 ± 3.03 for social health.84 In 

the study that used the CWIS, 30 % of participants with DFUs had a decreased ability to enjoy their 

usual social life.79 

Role emotional – quality of life 

Five studies investigated role emotional using the SF-36 among people who had DFUs.11,61,62,64,69 

Pooled data for the five studies demonstrated high heterogeneity (I2 = 96.1 %). Subgroup analysis 

revealed high heterogeneity (I2 = 97.7 %) in studies that had patients with a mean age of less than 65 

years. Sensitivity analysis by study design indicated high heterogeneity (I2 = 96.9 %) among cross-

sectional studies and low heterogeneity among cohort studies (I2 = 0 %). Further sensitivity analysis 

by sample size revealed high heterogeneity (I2 = 97.0 %) when the study with the small sample size61 

was removed. Hence, data were pooled for all five studies using a random-effects model which 

demonstrated a mean social functioning score of 46.67 (SE 11.1). 

Mental health – quality of life 

Seven studies11,48,61,62,64,68,69 investigated mental health in people with DFUs. Five studies11,61,62,64,69 

were pooled in the meta-analysis, demonstrating a mean mental health score of 55.26 (SE 2.2; I2 = 

70.3 %). Subgroup analysis revealed high heterogeneity (I2 = 66.9 %) in studies that had patients with 

a mean age of less than 65 years. Sensitivity analysis by study design indicated high heterogeneity 

among cross-sectional (I2 = 76.5 %) and cohort studies (I2 = 69 %). Further sensitivity analysis by 

sample size revealed high heterogeneity (I2 = 65.8 %) when one study61 with a small sample was 

removed. Hence, data were pooled for all five studies using a random effects model. 

One study assessed the impact of unhealed foot ulcers on mental health using the SF-12 instrument 
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and CWIS tool. The mean score for mental health was 50 ± 10 (SF-12) and 35 ± 6 (CWIS).79 Patients 

with unhealed ulcers were frustrated with healing and had anxiety about their wounds resulting in a 

marked negative impact on average well-being.79 One study that used the WHOQOL-BREF reported a 

mean score of 12.9 ± 2.76 for psychological domain.84 The final study86 assessed anxiety and 

depression using the Euro-Qol-5D and reported that 41.2 % of participants had anxiety and depression 

due to DFUs. 

Vitality – quality of life 

Five studies investigated vitality using the SF-36 among people who had DFUs.11,61,62,64,69 Pooled data 

for the five studies included in the meta-analysis revealed a mean vitality score of 45.73 (SE 2.8; I2 = 

80.3 %). Subgroup analysis by age (I2 > 74 %) and sensitivity analysis by study design and sample 

size also indicated high heterogeneity (I2 > 81 %). Hence, data were pooled for all five studies using a 

random-effects model. 

Role physical – quality of life 

Five studies investigated role physical using the SF-36 among people who had DFUs.11,61,62,64,69 The 

mean role physical score in the five studies included in the meta-analysis was 20.61 (SE 3.4; I2 = 68.3 

%). Subgroup analysis by age indicated low heterogeneity in studies that had patients with a mean age 

of greater than 65 years and high heterogeneity in patients with a mean age of less than 65 years (I2 = 

55.5 %). Sensitivity analysis by study design indicated low heterogeneity in both the cohort studies (I2 

= 0 %) and cross sectional studies (I2 = 3.8 %). Further sensitivity analysis by sample size revealed 

high heterogeneity (I2 = 75.6 %) when one study61 with a small sample was removed. Hence, data 

were pooled for all five studies using a random-effects model. 

General health – quality of life 

Six studies11,61,62,64,68,69 reported on general HRQOL. Pooled data for five studies11,61,62,64,69 

demonstrated a mean general health score of 39.52 (SE 1.7; I2 = 59.1 %). Subgroup analysis by age 

demonstrated no heterogeneity. Sensitivity analysis by study design demonstrated low heterogeneity 

(I2 < 50 %) and by sample size demonstrated high heterogeneity (I2 = 67.1 %). Hence, data from all 

five studies were pooled using a random-effects model. 

In the study by Goodridge et al.79 mean scores for the well-being component was 35.5 (SD = 6). In 

addition, the study by Nemcová et al.84 used the WHOQOL-BREF and reported that the mean score 

for environmental domain was 11.8 ± 2.52. 
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Figure 7: HRQOL according to the SF-36 domains 
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Predictors of HRQOL 

Demographic characteristics 

Age 

Three68,79,87 studies reported on demographic characteristics and HRQOL. In the three studies that 

reported on age, one study79 reported that age was not a predictor of overall physical or mental health. 

In contrast, Ribu et al.68 found that participants aged 67 years and above were more likely to have a 

lower role emotional score (p < 0.05) than those aged 40 to 66 years. Similarly, increased age was also 

a predictor of lower HRQOL relating to daily activities, physical health and dependence83 as well as 

psychological and social well-being.84 

Gender 

Gender as a predictor of HRQOL was examined in four studies.11,64,68,79 Gender was not a predictor of 

overall physical or mental health in one study79. In contrast, the study by Carlos De Meneses et al.11 

reported that women had a significantly higher overall HRQOL compared to men, however, there was 

no significant difference between the genders for subscales relating to role physical, social 

functioning, role emotional and physical functioning. In the remaining two studies, women had 

significantly lower score for vitality and mental health68 and overall quality of life.64 

Marital status 

Marital status was not a predictor of HRQOL in participants with DFUs.79 In one study,79 marital 

status was not a predictor of HRQOL in participants with DFUs. However, in the second study, 

participants living with a partner had significantly higher HRQOL in the psychological and 

environmental domains.84 

Body Mass Index (BMI) 

Higher Body Mass Index (BMI) was associated with lower scores in HRQOL relating to the mental 

health, general health68,69 and the physical domains.84 

DFU characteristics 

Six studies48,64,68,69,79,83 investigated the association between DFU characteristic and HRQOL in people 

with DFUs. The duration of time that a person had a DFU was a significant predictor of decreased 

physical health64,79 and increased financial burden83. Severity of the DFU using the Wagner scale88 

was also a significant predictor of overall HRQOL in one study69 and social functioning in another 

study.83 Ulcer size greater than 5 cm2 was significantly associated with poorer domain scores for 

physical functioning, role physical, role emotional, and mental health domains.68 Two studies48,84 

investigated HRQOL among those who had pain related to their DFUs. The results demonstrated 
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significantly lower HRQOL in all domains including physical, social, emotional, psychological and 

general health among those who had pain.48,84 

Clinical bio-markers 

Two studies68,69 reported data on clinical bio-markers as predictors of HRQOL in people with DFUs. 

A C-reactive protein (CRP) greater than 10 mg/l was significantly associated with lower scores on the 

following SF-36 domains: physical functioning, role physical, bodily pain, social functioning, and role 

emotional.68 Ankle-Brachial Index (ABI) less than 0.9 was associated with lower scores in physical 

functioning, bodily pain, and social functioning domains.68 Higher HbA1C levels were associated with 

lower scores on the vitality and general health domains.69 

Publication bias 

No evidence of funnel plot asymmetry was found for the majority of the HRQOL domains (Egger’s 

test: physical functioning p = 0.28, social functioning p = 0.20, role emotional p = 0.29, mental health 

p = 0.29, vitality p = 0.43, role physical p = 0.36 and general health p = 0.42). Significant plot 

asymmetry was found only for bodily pain (Egger’s test p = 0.03) which could be due to the small 

number of studies (see Figure 8). 
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Figure 8: Funnel plot of standard error by mean score of SF-36 

Role physical 

Social functioning 

Role emotional Mental health 

Bodily pain 

General health 

Physical functioning 

Vitality 

Egger’s test p = 0.28 Egger’s test p = 0.36 

Egger’s test p = 0.03 Egger’s test p = 0.20 

Egger’s test p = 0.29 
Egger’s test p = 0.29 

Egger’s test p = 0.43 Egger’s test p = 0.42 
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Discussion 

Diabetic foot ulcers are a major complication of diabetes mellitus and have an impact on the HRQOL 

of people living with the disease. Following an extensive search of the literature, twelve studies that 

investigated the HRQOL of people with DFUs were included in the review. The studies included in 

the review used valid and reliable HRQOL instruments such as the SF-36, SF-12, Euro-Qol-5D, DFS 

and CWIS. However, the majority of the studies used the SF-36 instrument which is a generic 

instrument to measure a person’s HRQOL and does not specifically focus on HRQOL for people with 

a DFU. The use of a disease-specific validated tool for people with DFUs such as the DFS or DFS-SF 

should be used in future studies to assess the HRQOL of people with DFUs. 

All studies included in the review reported low scores for HRQOL in all domains for people with 

DFUs which is congruent with the literature on HRQOL of people with chronic venous leg ulcers.89,90 

The low scores for HRQOL could be due to various factors such as pain, severity of the ulcers, 

location of ulcers and foot deformation.80 In this review, people with DFUs had increased bodily pain 

indicating poor HRQOL. This finding is consistent with the literature where pain has been reported as 

a predictor of poor HRQOL in people with chronic wounds.91-93 

A high prevalence (84.5 %) of pain and discomfort among people with DFUs was also identified in 

this review.86 This result is not unusual given that people with DFU have diabetic neuropathy that 

often results in significant pain.94 The intensity of pain was also identified as having a significant 

impact on the quality of life of people with DFUs. 

Pain was also reported to have a negative impact on social functioning and engagement in leisurely 

activities.46 This result is congruent with the evidence obtained from the literature on people with 

chronic wounds where presence of pain due to leg ulcers prevented people from going out and staying 

in contact with friends and relatives91 It is clear from this review that presence of pain has a significant 

impact on the HRQOL of life of people with DFUs. Therefore, pain management strategies should be 

implemented for improving HRQOL among people with DFUs. To improve HRQOL and mobility, 

people with DFUs should consult with an appropriate healthcare professional to provide foot care 

devices such as off-loading insoles that may minimise pain and discomfort while walking. In addition, 

pharmacological and non-pharmacological treatments for pain relief may be required to support people 

with DFUs to maintain mobility and improve HRQOL. 

The review also identified low scores for social functioning among people with DFUs which is 

congruent with the literature.95 A possible explanation for the low scores could be due to the person 

focusing on their DFU and its treatment hence not feeling able to socialise. Alternate reasons could be 

that these people are restricted in their work capacity hence not able to make social contacts. 

Irrespective of the reasons, it is vital that strategies are implemented to prevent people with DFUs 

from becoming socially isolated. Social support combined with family support can be effective in 
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reducing social isolation among people with DFU’s.96,97 Health-care professionals should support 

people with DFUs to remain active in their community. 

The presence of pain, poor physical health and social isolation can often lead to poor psychological 

well-being of the person with DFU. In this review, the scores for HRQOL relating to mental health 

were low indicating poor mental health. This result is congruent with the published research indicating 

that poor physical functioning is directly related to the psychological well-being of people with 

chronic conditions.98-100 Given that people with DFUs have poor mental health, access to psychosocial 

interventions both in the short and long term remains a priority for health services. Peer support 

groups have been effective in some cultures101 and psychological support services may also be a useful 

strategy for some people with DFUs. Most services supporting people with DFU’s do not have direct 

access to psychological support services but this type of service may be warranted given the poor 

mental health scores evident in this population. 

Only three studies included in this review investigated if age was a predictor of HRQOL. The results 

on age identified contradictory findings with one study reporting that age was not a predictor79 and the 

remaining two indicating that older age was a predictor of lower HRQOL relating to physical health 

and role emotional. This result may be due to factors related to ageing rather than diabetes and DFUs. 

Similarly, the evidence from this review surrounding gender differences in HRQOL remains 

inconclusive given that in one study females were identified to have lower HRQOL compared to 

males64 and in another males were identified to have a poorer HRQOL.11 Marital status was not a 

predictor of HRQOL. Targeted programs to address HRQOL in specific demographic groups could be 

created to provide appropriate strategies to support people with DFUs. An example of such strategies 

could include peer to peer support groups for people with DFUs who are experiencing difficulty in 

healing and have had DFUs for a longer period of time.101 

In addition to the presence of pain, demographic factors and ulcer characteristics, ABI, and high levels 

of biomarkers such as CRP and HbA1c have also been reported to be associated with low HRQOL in 

people with DFUs. This is consistent with the findings in this systematic review. Given these findings, 

it is important for nurses to be aware of these biomarkers and their association with HRQOL among 

people with DFUs. This knowledge may assist them to focus care and plan interventions that improve 

HRQOL. 

Limitations 

Several potential limitations in this review should be acknowledged. The limited amount of data 

reported in some studies prevented the inclusion of all studies in the meta-analysis. Second, 

publication bias may be present due to the inclusion of only studies published in the English language. 

In addition, some studies had a small sample size which may have impacted upon the results. Lastly, 

although the HRQOL was assessed using validated instruments, the information was obtained using 
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self-administered questionnaires and hence is susceptible to social desirability bias. Further large 

multi-centre research using the interview method for data collection is warranted to identify the 

HRQOL and the predictors of HRQOL in people with DFUs. 

Implications for planning nursing care 

Understanding the impact of the clinical characteristics of people with DFUs on their HRQOL is 

important for planning nursing care. High levels of CRP, ulcer size > 5 cm2, ABI < 0.9, high levels of 

HbA1C and BMI > 25 kg/m2 were associated with poorer HRQOL in people with DFUs.68 

Currently there are no universally accepted systems for the classification of DFUs, however, the 

Wagner’s DFU Grade Classification system44 or the University of Texas DFU Classification system38 

are commonly used in the busy clinical settings. The routine use of either of these validated scales for 

classifying the severity of the DFU should be implemented in practice for the detection and monitoring 

of DFUs. Management of DFUs should include wound care management that aims to promote healing 

and minimise the length of time a person has a DFU. Wound care management is an important nursing 

strategy to improve HRQOL and validated scales for classifying DFU’s can assist with monitoring 

progress in wound healing. It is important for healthcare professionals to implement strategies to 

improve the HRQOL of people with DFUs. These strategies could include conducting regular follow-

ups and assessment of the clinical factors to prevent deterioration in HRQOL among individuals who 

have these clinical characteristics. A multidisciplinary-focused education programme for people with 

DFUs on the importance of maintaining glycaemic control and implementing self-care strategies is 

pivotal to improving care for people with DFUs and decreasing the impact DFUs have on HRQOL. 

Focused programs are also required to prevent development of DFUs. This education should include 

targeted information relating to the importance of improving glycaemic control and HbA1C levels and 

implementing regular self-care management of their feet. In addition, it would also be beneficial if 

other healthcare professionals such as occupational therapists or physiotherapists could assess the 

patients’ ability to undertake foot care management particularly as obesity and ageing may reduce 

mobility and flexibility and thus their ability to carry out these tasks even though they have the 

requisite knowledge to do so. When a person has a DFU, education and skill development are required 

to reduce ulcer size and prevent infections. The presence of infection particularly in the deep plantar 

spaces of the foot can cause pain and increase the time taken for the DFU to heal.48 This is particularly 

important given that the findings of this review indicate a negative association between duration of 

time the person has a DFU and poorer HRQOL and a positive association between pain and poorer 

HRQOL. Promotion of HRQOL among patients who have a DFU should be part of routine care for 

this group of patients. It is evident from this systematic review that people with DFUs have a poorer 

HRQOL. Hence, this systematic review suggests that further research needs to be undertaken to 

investigate effective strategies to promote HRQOL in this group of people with DFUs. 
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Conclusion 

Evidence obtained from this systematic review indicates that people with DFUs have a significantly 

lower HRQOL than those without DFUs. Using disease-specific instruments to examine HRQOL (for 

example the DFS or CWIS) is recommended. Disease-specific HRQOL instruments can assist the 

healthcare provider to make individualised decisions about care, identify the need for additional 

professional education and training, and help people with DFUs to recognise their own improvements 

/ decline over time. Agreement on the most appropriate disease-specific tool in this group of people 

would enable future research to pool and / or compare data so that conclusions can be made about the 

most effective interventions. Implementation of evidence-based interventions focussing not only on 

the underlying pathology but also on the quality of life in this group of people is needed. 

  



  

37 

Part 3: Knowledge and Self-care Management among Adults with 
Diabetic Foot Ulcers: an Integrative Review 

Preamble 

The following integrative review of the published literature (Publication 2) synthesises the available 

research on the knowledge and self-care management skills of people who have T2DM and a DFU. An 

integrative review was chosen to enable synthesis of research using different research designs. 

Publication 2 was submitted to SAGE Open Nursing. This publication was originally prepared in 2016 

and was updated in November 2018 to include all relevant literature prior to publication. 

Khunkaew S, Fernandez R, Sim J. Knowledge and self-care management among adults with diabetic 

foot ulcers: an integrative review. SAGE Open Nursing. 2018. SON-18-0093 (Under review). 

 

Abstract 

Introduction: Diabetic foot ulcers have become a major public health problem and their prevalence is 

rapidly increasing. The purpose of this study was to synthesise the primary and secondary research to 

provide knowledge relating to diabetes self-care management for adults living with diabetic foot 

ulcers. 

Methods: An integrative literature review was undertaken, using publications indexed in MEDLINE, 

CINAHL, PsycINFO and Scopus published up to November 2018. Primary and secondary research 

published in peer reviewed journals were appraised against quality assessment criteria using CASP 

checklist by one author and checked by a second author. 

Results: Twelve papers met the selection criteria for synthesis. Three themes were identified: 1) 

Knowledge as an enabler 2) Actual foot self-care practices and 3) Impact of diversity on DFU 

development. This integrative review has identified the impact knowledge and foot-self-care 

management strategies can have on development of diabetic foot ulcers care. 

Conclusion: These findings can assist healthcare providers to make decisions on the types of 

education and self-care management practices to educate people with diabetes. 

Keywords: diabetes knowledge, diabetic foot ulcers, integrative review, nursing, self-care 

management 
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Introduction 

Diabetes has become a major public health problem and its prevalence is rapidly increasing. In the 

United States, the prevalence of diabetes among older adults has risen from 5.8 % in 1988-1994 to 

12.4 % in 2005-2010.18 In Canada, the estimated prevalence of diabetes is 7.6 % of the population.19 

One of the major complications of diabetes if not managed appropriately is diabetic foot ulcers102 

normally caused from neuropathy. Diabetic foot ulcers are a major complication affecting up to 15 % 

of people with diabetes mellitus.8 It has been reported that up to 4.5 % of people newly diagnosed with 

diabetes mellitus have diabetic foot ulcers.9 Factors reported to cause foot ulcers among people with 

diabetes mellitus include changes in the bony structures of the foot, peripheral neuropathy and 

peripheral arterial disease.10 Diabetic foot ulcers are the highest cause of hospitalization amongst 

people with diabetes mellitus.103 In addition, up to 25 % of people with diabetic foot ulcer(s) require 

lower limb amputations.37,104 Living with diabetic foot ulcers has a significant impact on the quality of 

life of the person affected and their families.105 

Evidence suggests that in addition to control of blood glucose levels, providing patient education 

about strategies to reduce the incidence of diabetic foot ulcers will reduce amputations.106-110 Foot care 

is an important part of diabetic foot ulcer prevention and should involve daily monitoring.111 

Numerous studies have investigated patients’ perceptions of foot self-care practice, self-care behaviour 

and awareness, prevalence of risk factors in diabetic foot ulcers, and the prevention of diabetic foot 

ulcers.112-116 The majority of these studies have focused on prevention of diabetic foot ulcers in 

residential aged care settings and in the general population. Quandt et al.117 examined the link between 

diabetes knowledge, age, income, and literacy levels and found that older participants, people with low 

incomes, and individuals with low literacy levels, all had lower scores related to their diabetes 

knowledge. People with low literacy levels also have an increased risk of having diabetes 

complications particularly diabetic foot ulcers.118 

There are a small number of studies that examine patient’s knowledge and self-care management 

relating to diabetic foot ulcers. This literature review synthesises the existing studies on the knowledge 

and self-care management skills of people with diabetic foot ulcers. An integrative literature review 

technique was chosen to enable different study designs to be explored as part of the review.119 

Purpose 

The purpose of this integrative review was to synthesize primary and secondary research findings 

relating to diabetic foot care knowledge and self-care management skills of adults who have diabetic 

foot ulcers to inform future research on the phenomenon. 
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Methods 

This study was conducted using Whittemore and Knafl119 integrative review framework so that 

information from various study designs could be synthesized. The steps involved in the review were: 

problem identification; literature search; appraisal of methodological quality; data analysis; and 

presentation. The PICOS framework (Participants, Interventions, Comparisons, Outcomes, Study 

designs) was used to guide development of the research question and is presented in Table 5.13 

 

Table 5: PICOS framework 

 

Data sources and keyword searches 

A comprehensive search strategy was implemented to identify the relevant literature. The data sources 

were: MEDLINE, CINAHL, PsycINFO, and Scopus. A search of the electronic databases was 

conducted using the following key terms, truncation and Boolean combinations: "diabetic foot ulcer*" 

OR "diabetic foot sore*" OR "diabetic foot" OR "diabetic foot wound" AND "self care" OR "self 

management" OR "self-care" OR "self-management" AND knowledge. References from the selected 

studies were screened to identify any further studies which were not retrieved in the initial search. 

Inclusion and exclusion criteria 

Studies were included if they were published in English; used either primary research methods 

(quantitative and/or qualitative) or secondary research methods (systematic review and meta-analysis); 

were peer reviewed; published up to November 2018; included data on assessment of patient 

knowledge and self-care management of people with DFUs; and included participants aged 18 years or 

older. Studies that included people who did not have a diagnosis of type 2 diabetes mellitus and people 

with foot ulcers related to foot deformities and general injuries were excluded (see Table 6). 

PICOS (Participants, Interventions, Comparisons, Outcomes, Study designs) 
P People with diabetic foot ulcers 
I Nil intervention 
C Nil comparatives 
O Self-care management and knowledge of DFUs and diabetes 
S Primary quantitative and qualitative research and secondary research  
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Table 6: Study Eligibility Criteria 

 

Search outcomes 

Results from all electronic database searches were downloaded into Endnote© Version X8.120 The 

search identified 232 publications that were potentially relevant to the review (see Figure 9). 

Following removal of duplicates, 140 publications remained. Evaluation of the title and abstract of 

each article against the inclusion and exclusion criteria was undertaken by one author and then 

checked by a second author; this excluded an additional 119 publications. Full text copies of 21 

potentially eligible studies were obtained. Two researchers read each article independently to 

determine if it met the inclusion and exclusion criteria. Nine studies were excluded as they did not 

assess patient knowledge (n = 1); or did not report specifically on people with diabetic foot ulcers (n = 

8). Following this review 12 studies were included in this review. 

Appraisal of methodological quality 

Checklists from the Critical Appraisal Skills Programme (CASP) specific to the research design of 

each included study were used to appraise the methodological quality.121 Appraisal of methodological 

quality was undertaken by one author (SK) and then independently reviewed by another author (JS). 

Any disagreements were resolved via discussion. Two studies were identified as low quality122,123 but 

were included as they contributed to understanding of the problem being explored. 

Data analysis 

The data from all included studies were abstracted into a summary table by one author (SK) and then 

reviewed by all authors. Thematic analysis was used to compare and contrast the findings in each of 

the studies using the guidelines published by Braun and Clarke.124 One author (SK) presented a 

potential thematic structure which was discussed and agreed with all authors. 

  

Inclusion Exclusion 

Adult aged ≥ 18-year-old 
Published in English 
Peer reviewed 
Primary and secondary research 
Type 2 diabetes mellitus with active foot ulcers 
Assessment patient knowledge and self-care or self-
care management 
Published up to 2017 

Participants who did not have a diagnosis of T2DM 
Participants who did not have a diabetic foot ulcer 
(DFU) 
Participants with foot ulcers related to an accident, 
foot deformities and injuries 
Did not describe the knowledge or self-care 
management in people with DFUs 
Editorials, discussion papers, conference papers, 
expert opinions 
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Figure 9: Process of paper selection - PRISMA Flow diagram 

(Source: Moher et al.70) 
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Results 

A narrative summary of the included studies is presented in Table 7. 

Included papers and demographics 

A total of 12 studies were included in the final review (see Figure 9). The studies were conducted in a 

range of different countries including: India, Tanzania, Sweden, Ethiopia, Thailand, the United States 

of America, Slovakia, and the United Kingdom. The sample size in the included studies ranged from 

six125 to 404.126 The majority of the studies used a cross-sectional design (n = 8)108,113,122,123,126-129 and 

four qualitative studies97,125,130,131 were also included. No secondary research was identified that met 

the inclusion criteria. 

Only three of the 12 studies had a population with a larger number of female participants.122,126,127 

Participants’ age was not reported in all studies. Where reported, participants ranged in age from 18 to 

86 years97,122,130 with the mean age reported as varying between 49.8 to 61.08 years.108,129 Seven 

studies included the clinical characteristics of participants and where provided these are summarised in 

table 3. The clinical characteristics included: duration of diabetes, duration of DFU, medications, 

presence of risk factors (neuropathy, peripheral vascular disease, smoking history, BMI), and HbA1c. 

The presence and severity of DFU was reported in most studies with four studies explicitly using the 

Wagner classification system.97,108,123,128 One study also used the University of Texas diabetic wound 

classification stages and grading tool.123 The remaining studies stated that a person had a DFU but data 

on the severity of the DFU was not provided. 

The key themes from the literature were: 1) Knowledge as an enabler 2) Actual foot self-care practices 

and 3) Impact of diversity on DFU development.
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Table 7: Summary Table 

Reference Aim 

C
ou

nt
ry

 

Sample Methods Instruments 
Demographics & 

DFU status of 
participants 

Findings 

 Chellan et al.113 

To examine risk 
factors for 
DFU’s; and 
evaluate 
relationship 
between 
knowledge, 
attitude and 
practice (KAP) of 
diabetic foot care 
between patients 
with and without 
DFUs 

In
di

a 203 people 
(103 with 

DFUs; 
100 without 

DFU) 

A cross-
sectional study 

 

KAP 
questionnaire 
on diabetic 
foot care 

67.5 % males 
59.9 ±11.4 years 
29.1 % on insulin 
37.1 % on OHA 

33.0 % on insulin + 
OHA 

DFU group had a 
DFU on the Wagner 
classification system 
for wounds but no 

summary data 
provided 

• In DFU group, occurrence of DFU 
increased with duration of diabetes. 
Incidence of DFU at < 10 years of 
diabetes = 37.8 %; between 10-20 
years = 58.8 %; > 20 years = 70.3 
% (compared to 29.7% in non-DFU 
group who had diabetes > 20 years 
(p < 0.001)). 

• 30.1 % of people with DFUs had 
poor foot care knowledge 
(compared to 14.0 % in non-DFU 
group) 

• Poor foot care practice assessed in 
people with DFUs = 39.8 % 
patients (compared to 9.0 % of 
people without DFUs (p < 0.001)). 

• Risk factors of diabetic peripheral 
neuropathy; peripheral vascular 
disease; retinopathy; nephropathy; 
smoking; pan-chewing; alcohol 
consumption all significantly (p < 
0.001) associated with DFU 
development 
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Reference Aim 

C
ou

nt
ry

 

Sample Methods Instruments 
Demographics & 

DFU status of 
participants 

Findings 

 Chithambo and 
Forbes125 

To explore 
patient reasons 
for the delay in 
seeking help for 
foot problems 
related to 
diabetes. 

En
gl

an
d 

6 people 
with DFUs 

Interpretative 
Phenomenol-

ogical 
Analysis                                                                                                                                          

Qualitative 
interview 

guide 
 

Age range 
(49 to 69 years) 

Duration of diabetes 
(8 months to 49 

years) 
All with active 
DFU’s (2 with 

history of 
amputations) 

 

• Participants reported variations in 
information provided to them about 
foot risk. Those with more detailed 
information did not translate this 
into prompt action when they 
identified foot problems. 

• Those living alone or with vision 
impairments had difficulties 
completing foot care behaviours 

• Participants were able to detect 
foot problems but still delayed 
seeking help and necessary 
treatment. 

• Most common DFU presentation 
was a blister which participants 
tended not to regard as significant. 

• Two participants experienced 
delayed secondary referral by GP. 
The consequences of non-referral 
in primary care were one person 
being hospitalised for 3 months and 
the other 7 months.  
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Reference Aim 

C
ou

nt
ry

 

Sample Methods Instruments 
Demographics & 

DFU status of 
participants 

Findings 

 Chiwanga and 
Njelekela126 

To determine 
current 
prevalence of 
DFU and assess 
knowledge and 
practices of foot 
care among 
patients attending 
public diabetes 
clinic. 

Ta
nz

an
ia

 

404 people 
(62 with 

DFU; 342 
without 
DFU) 

A cross-
sectional study 

 

Knowledge 
assessed using 

open ended 
questions 

(Authors own 
tool – max. 
score =23) 

Summary of 
Diabetes Self-
care Activities 

(SDSCA) 
measure 

Clinical 
measures: 
Modified 

Neuropathy 
Disability 

Score (NDS); 
Ankle 

brachial 
pressure index 

(ABPI); 
presence of 

DFU 

55.4 % female 

53.6 ± 12.7 years 

15.3 % people had 
DFU (no Wagner 
scoring provided) 

44 % people had 
peripheral 
neuropathy 

15.0 % people had 
peripheral vascular 

disease 

• The mean scores of knowledge on 
diabetes foot care was 11.2 ± 6.4 
SD (Maximum score = 23). Scores 
were similar among people with 
and without DFU. 

• Higher means scores were 
associated with higher level of 
education, longer duration of 
diabetes, and having received 
information on foot care. 

• A total of 48.0 % of people had 
previously received information 
about foot care. Participants 
received education from nurses 
(83.5 %); doctors (16.6 %) and 
media (6.2 %). 

• Foot self-inspection were 
completed regularly (6-7days per 
week) by 37.9 % of patients. When 
a person had a DFU, this fell to 
37.1 % of patients. 

• A total of 27.5 % of people 
reported having their feet examined 
by a doctor at least once since their 
initial diagnosis. 
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Reference Aim 

C
ou

nt
ry

 

Sample Methods Instruments 
Demographics & 

DFU status of 
participants 

Findings 

 Hjelm and 
Apelqvist130 

To describe 
beliefs about 
health and illness 
among 

foreign‑born 
people with 
DFUs regarding 

self‑care and 

health‑care 
seeking and, also 
to study whether 
there are 
dissimilarities 
related to origin. 

Sw
ed

en
 

26 people 
with DFUs 

 

A qualitative 
descriptive 

study 

Semi-
structured 
individual 
qualitative 
interviews 

76.92 % males 
Aged 38-86 years old 
(median: 59.5 years) 
13 born in European 

counties 
12 born in 

Middle East 
1 born in South 

America 
Duration of diabetes 
(median: 22 years; 

range: 8-36) 
Duration of DFUs 
(median: 7 years; 
range 0-14 years) 

DFU group reported 
complications but no 
DFU status provided 

 
 

• Patients received limited advice or 
no advice at all concerning daily 
foot care. The healthcare providers 
said “take a foot bath and rub the 
feet”. No more details were 
provided. 

• Some of participants sought help 
from professional podiatrists or 
physicians at the diabetes clinic or 
health-care centre. Others sought 
help in their home countries. 

• The wives of male patients were 
the key persons to perform self-
care management procedures. 

• Self-care management was 
influenced by religious practices, 
particularly among Muslims. There 
was a positive influence on hygiene 
care related to praying in 
combination with rituals such as 
washing their feet and other parts 
of the body. 

• Limited knowledge about 
managing hyperglycaemia or 
hypoglycaemia was given when 
medication and treatment was 
changed. 
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Reference Aim 

C
ou

nt
ry

 

Sample Methods Instruments 
Demographics & 

DFU status of 
participants 

Findings 

 Khunkaew et al.97 

To explore the 
experiences of 
Thai adults in 
northern Thailand 
living with DFUs 

Th
ai

la
nd

 

13 people 
with DFUs  

A qualitative 
descriptive 

study 

Semi 
structured 
interview 

Seven female and six 
male 

Average Age (years) 
was 63.46 years old 
(range 52-76 years). 

Wagner’s 
Classification 
Grade 1 = 6 
Grade 2 = 7 

 

• Using a cotton bag or wearing a 
sock to protect the wound on their 
feet from dust was a common self-
care management strategy. 

• Using the Phlong (to be clam) and 
Thum Jai (think positive) 
techniques can reduce stress from 
unhealed DFUs. 

• Sandals are a suitable footwear 
choice among Thai people 
because of the weather (which is 
hot and humid). 

• Moderating carbohydrate 
consumption was a strategy used 
by many participants. This 
involved avoiding having tropical 
fruits, dessert and sticky 
(glutinous) rice.  
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 Mahakalkar et 
al.123 

To evaluate the 
pattern of 
distribution of 
foot ulcers in 
diabetic foot 
patients. 

In
di

a 30 people 
with 

diabetic foot 
ulcers 

A cross-
sectional study 

 

Wagner’s 
classification 

and 
University of 

Texas diabetic 
wound 

classification 

70 % males 
Aged range (32-78 

years) 
Duration of diabetes 
(8.20 ± 10.06 years) 

Wagner’s 
classification 
Grade 1 n=5 
Grade 2 n=6 
Grade 3 n= 9 
Grade 4 n= 6 
Grade 5 n= 4 

University of Texas 
diabetic wound 
classification 

Stages & grading 
IA n= 3 
IB n=4 
IC n= 0 
ID n=0 
IIA n=1 
IIB n=12 
IIC n=0 
IID n= 6 
IIIA n= 0 
IIIB n=0 
IIIC n=0 
IIID n= 4 

 

• Foot ulcers were spread evenly 
across feet: left foot (50 %); right 
foot (46.7 %); both feet (3.3 %) 

• A high percentage of foot ulcers 
were at fifth metatarsal (53.3 %), 
followed by heel (26.7 %) and 
great toe (10 %) 

• The majority of the people had 
DFUs of Wagner grade 3 (Deep 
ulcer with abscess or osteomyelitis) 
and University of Texas diabetic 
wound classification of II B. 

• 20.0 % of participants had a prior 
amputation 

• 36.7 % of participants had foot 
deformity 

• 56.7 % of participants had 
insensitivity to 5.07 S-W 
monofilaments 

• 43.3 % of participants had impaired 
vibration 

• 40.0 % of participants had 
abnormal Achilles tendon reflex 

• 30.0 % of participants had impaired 
posterior tibial artery 

• 33.3 % of participants were found 
to have ankle-brachial index lower 
than 0.8 

• 46.7 % of participants were found 
to regularly walk barefoot. 

• 13.3 % of participants had 
customised footwear 
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 Mariam et al.129 

To determine 
diabetic foot 
ulcers and 
associated factors 
among adult with 
diabetes mellitus  

Et
hi

op
ia

 

279 people 
(38 DFUs; 

241 without 
DFUs) 

Cross –
sectional study 

 

A structured 
and pretested 
questionnaire 

(Author’s 
own) 

55.2 % males 
Mean age was 49.8 

with SD ± 15.6 years 
6.5 % smokers 

BMI between 18 and 
24.5 kg/m2 

38.6 % had diabetes 
more than 6 years 
13.6 % people had 
DFU (no Wagner 
scoring provided) 

 

• The following factors were found 
to be significantly associated with 
DFUs: Residence (AOR= 2.57; 95 
% CI: 1.42, 5.93), type of diabetes 
mellitus (AOR= 2.58; 95 % CI: 
1.22, 6.45), overweight (AOR= 
2.12; 95 % CI: 1.15, 3.10), obesity 
(AOR= 2.65; 95 % CI: 1.25, 5.83), 
foot self-care practice (AOR= 2.52; 
95 % CI: 1.21, 6.53), and 
neuropathy (AOR= 21.76; 95 % 
CI: 8.43, 57.47). 

• People with diabetes living in rural 
areas were 2.75 times more likely 
to develop DFUs than those who 
live in an urban area (AOR= 2.57; 
95 % CI: 1.42, 5.93). 

• People who had type 2 diabetes 
were 2.58 times more likely to 
develop DFUs than those who had 
type I diabetes (AOR= 2.58; 95 % 
CI: 1.22, 6.45). 

• Overweight diabetic patients were 
2.12 times more likely to develop 
DFUs as compared to diabetic 
patients with normal weight 
(AOR= 2.12; 95 % CI: 1.15, 3.10). 

• Obese diabetic patients were 2.65 
times more likely to develop 
diabetic foot ulcers as compared to 
diabetic patients with normal body 
mass index (AOR= 2.65; 95 % CI: 
1.25, 5.83). 

• Diabetic patients who had not 
practiced foot self-care were 2.52 
times more likely to develop 
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Findings 

diabetic foot ulcers than those 
diabetic patients who had practiced 
foot self-care (AOR= 2.52; 95 % 
CI: 1.21, 6.53). 

• Diabetic patients who had 
neuropathy were 21.7 times more 
likely to develop diabetic foot 
ulcers as compared to those 
diabetic patients without 
neuropathy (AOR= 21.76; 95 % 
CI: 8.43, 57.47) 
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 Navicharern128 

To examine the 
correlation 
between diabetes 
self-management, 
fasting blood 
glucose and 
quality of life 
among patients 
with diabetic foot 
ulcers. 

Th
ai

la
nd

 

80 people 
with 

diabetic foot 
ulcers 

A cross-
sectional study 

 

WHOQOL-
BRIEF-THAI 
and Summary 

of Diabetes 
Self-care 
Activities 
(SDSCA) 

51.3 % males 
37.5 % of DFUs had 

no income 
35 % of DFUs were 

primary school 
education level 

61.3 % had diabetes 
more than 10 years 

Severity of foot 
ulcers (Wagner 

grade) 
Level 1: 61.5 % 
Level 2: 25 % 
Level 3: 6.3 % 
Level 4: 2.1 % 
Level 5: 5.2 % 

• SDSCA measures self-reported 
behaviours on last 7 days (High 
mean = high levels of adherence to 
the measured concept) 

• Highest mean score on SDSCA 
were for medication adherence 
(mean = 5.58); Diet control (mean 
= 4.16); hygiene and foot care 
(mean = 4.14) 

• Lowest mean score on SDSCA 
were for exercise (mean = 1.03) 

• “Moderate” scores of QOL were 
reported by 78.8 % of participants 

• There was a negative relationship 
between high fasting blood glucose 
levels and quality of life (r=-0.35, p 
<0.05). 

• High score in diabetes self-
management were associated with 
higher quality of life (r=0.35, p< 
0.05). 
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 Neil122 

To illustrate the 
findings on self-
care practices 
related to foot 
care of people 
with diabetes 
mellitus. 

A
m

er
ic

a 61 people 
live in rural 

area (24 
with DFU; 
37 without 

DFU) 

A cross-
sectional study 

 

Modified 
Siriraj Foot –
Care Score 

Questionnaire 

49.18 % males 
Age range (18-81 

years) 
Duration of diabetes 

(mean 8.5 years) 
Duration of having 

DFU (mean 2.5 
years) 

83 % people had 
DFU (no Wagner 
scoring provided) 

• 78.3 % of people with foot ulcers 
checked their feet at least five 
times a week. 

• 79.2 % of people with foot ulcers 
cleaned their feet once a day. 

• 79.2 % of people with foot ulcers 
used soap and water to clean their 
feet. 

• 6.3 % of people with foot ulcers 
used knives or razor blades to cut 
their nails. 

• 17.4 % of people with foot ulcers 
did not wear shoes outside 

• 54.2 % of people with foot ulcers 
went barefoot inside the house. 
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Nemcová and 
Hlinkova108 

To evaluate the 
efficacy of 
diabetic foot care 
education. 

Sl
ov

ak
ia

 100 people 
(52 with 
DFU; 48 
without 
DFU) 

 

A cross-
sectional study 

 

Using 
structured 
assessment 

based on the 
practical 
reasoning 
scheme 

53 % males 
BMI overweight ≥ 

25: (n=32) 
HbA1c 5.3 - 13.8 %: 

(n=73) 
Smoker: n = 27 

57.9 % of people 
with DFUs: 

Wagner’s grade 3-5 
 

• People with diabetic foot ulcers 
had a higher level of knowledge (p 
= 0.028) regarding foot care (x = 
80.37 %) than people with IDLE (x 
= 72.71 %). 

• People with IDLE were more 
willing and motivated to be 
educated than patients with diabetic 
foot ulcers (IDLE x = 78.55; DFS x 
= 70.43). 

• Regardless of education approach 
(group or individual) there was 
statistically significant (p = 0.037) 
difference in willingness and 
motivation to be educated 
following the education program. 

• The organisation and format of 
education (individual vs. group) 
impacted on willingness and 
motivation to participate (p = 
0.001). 

• Education program was effective as 
all clinical parameters showed 
significant positive changes six 
months after education (p < 0.05). 
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Searle et al.131 

To explore the 
psychological 
impact on 
behavioural 
factors that 
influence both the 
incidence of 
chronic wounds 
and their 
progression. 

Th
e 

U
ni

te
d 

K
in

gd
om

 

44 people 
(26 with 
DFU; 18 
without 
DFU) 

Qualitative 
study Interview 

65.38 % male 
Mean age for people 
with DFUs was 67 

years 
69.23 % had DFUs 
related to T2DM 

59.09 % of people 
had DFUs (no 

Wagner scoring 
provided) 

• Participants with DFUs were often 
not able to recall key 
recommendations for foot care 
immediately following 
consultations. 

• Some participants did not 
understand the cause of DFUs and 
were unaware of how to prevent 
DFUs occurring. 

• Poor circulation was perceived to 
be the primary reason for 
amputations. Injuries or foot ulcers 
were only thought to lead to 
amputations in rare cases. 

• People with foot ulcers had 
difficulty engaging in the foot care 
management outside of the 
consultations with podiatrists. 

• Some podiatrists felt frustrated and 
unsupported to empower and build 
partnerships with people with foot 
ulcers.  
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Sriussadaporn et 
al.127 

To examine 
behaviour in self-
care of the foot 
and foot ulcers in 
Thai non-insulin 
dependent 
diabetic patients. 

Th
ai

la
nd

 

165 people 
(55 with 

DFU; 110 
without 
DFU) 

A cross-
sectional study 

 

Questionnaire 
foot-care 

management 
(Author’s 

own) 

76.4 % females 
DFU locations: 25.4 

% at first toe and 
first metatarsal head, 

18.4 % at lateral 
malleolus, 16.4 % at 

sole, 12.8 % at 
pretibial area, and 
12.7 % fifth toe. 
Duration of DFU 
range 9-360 days 
(mean 36.4 ± 50.2 

days) 
Of patients with 

DFU (n=55) 92.7 % 
had one DFU, 

7.3 % had two DFUs, 
89.1 % had 
concomitant 

infections, and 24.5 
% had gangrene 

54.5 % occurred on 
right leg 

 

• Foot self-care management 
questionnaire had total score of 20. 
High mean scores indicate good 
self-care management practices. 

• The mean score in foot inspection, 
foot cleaning, nail care and use of 
footwear were lower in DFU 
group. 

• The Foot cleaning score was 
significantly lower in people with 
foot ulcers compared to people 
without foot ulcers (7.35 ± 0.21 vs 
7.88 ± 0.11; p < 0.05). 

• The risk of developing foot ulcers 
was significantly increased by 2.5 
fold with a total self-care score less 
than 15 (OR = 2.6, 95 % CI 1.3 – 
5.6). 

• 38 % of participants were able to 
recognise the antecedent events of 
foot ulceration 

• 45.5 % of people with foot ulcers 
neglected their foot ulcers 

• 54.5 % of people with foot ulcers 
inappropriately care for their 
wounds 

Abbreviations: ABPI = Ankle brachial pressure index; BMI = Body Mass Index; DFU = Diabetic Foot Ulcer; GP = General Practitioner; HbA1c = 
Glycosylated Haemoglobin; IDLE = Ischaemic Disease of Lower Extremities; KAP = Knowledge, Attitude and Practice; NDS = Neuropathy Disability 
Score; OHA = Oral Hypoglycaemic Agents; SDSCA = Summary of Diabetes Self-care Activities; T2DM = Type 2 Diabetes Mellitus; WHOQOL-
BRIEF-THAI = World Health Organisation Quality of Life Brief Thai version 
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Theme 1: Knowledge as an enabler 

Diabetic foot care knowledge has been identified as an enabling factor for prevention of a DFU. Two 

studies examined the knowledge levels of people living with diabetes and found deficiencies in 

knowledge of foot self-care among people with and without DFU’s. One study undertaken in India 

with 103 participants identified that diabetic foot care knowledge was poor in 30.1 % of participants 

with DFUs in comparison to 14.0 % among those without DFUs.113 Another study reported that having 

a DFU did not influence knowledge about foot care when compared to people without DFUs; this 

finding may have been influenced by the fact that only 48 % of people with a DFU in this study had 

received foot care education.126 The impact of knowledge on foot self-care practices was examined by 

Sriussadaporn and colleagues127 who found that 61.7 % of all participants with a DFU were unable to 

recognise the antecedents to developing their own foot ulcer. The source of educational information is 

also important. One study undertaken in a public diabetes clinic in Dar es Salaam in Tanzania reported 

that of the 194 participants (48 %) who had received foot care, education came from nurses (83.5 %); 

doctors (16.6 %); and other sources such as the media (6.2 %).126 

In terms of willingness and motivation to be educated, one study used an educational intervention to 

measure knowledge and the impact it had on foot self-care practices.108 Participants were allocated to 

either individual or group foot care education programs which included information on: diet and 

diabetes, self-assessment of their feet, footwear selection, solutions to problems with the feet, diabetic 

ischaemic disease of the lower extremities, and foot exercises.108 Significantly higher levels of 

knowledge, willingness and motivation regarding foot care (p = 0.028) were identified after the 

intervention regardless of whether individual or group education was used.108 The education program 

was deemed effective, as all reported clinical parameters showed significant positive improvements six 

months after the educational intervention.108 No follow up was examined beyond this time point. 

People with DFUs are reported to have low levels of knowledge about foot care which impacts on 

their awareness of their foot problem and perceptions about wound care. Three qualitative studies 

aimed to explore patient problems related to diabetic foot care.125,130,131 People with DFUs were shown 

to be lacking awareness, were hardly able to recall what the healthcare providers had told them and 

had difficulty engaging in foot care management outside of consultations with podiatrists.131 Another 

study also reported that people with DFUs tended not to regard their problems as significant.125 

Participants in Chithambo and Forbes125 study did not convert the knowledge they had about DFUs 

into prompt action for treatment when they identified foot problems. In Hjelm and Apelqvist’s130 study 

patients reported receiving only limited or no advice at all concerning foot care. This translated into 

low levels of health-seeking practices within this population of overseas born Swedish residents. In 

contrast, Khunkaew et al.97 found that people with DFUs used their knowledge to initiate self-care 

strategies. In the qualitative study of 13 individuals with DFUs, many participants reported using a 

cotton bag or a sock to protect the wound from dust when shoes were not available or not suitable.97 
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This action indicates that knowledge influenced the self-care management practices. In addition most 

respondents reported that they moderated their diet in an attempt to reduce their blood glucose levels 

by avoiding and/or moderating the quantity of tropical fruits, dessert and sticky rice that they 

consumed.97 

Theme 2: Actual foot self-care practices 

Foot self-care management practices are crucial to prevention and management of DFUs. Seven 

studies examined foot self-care practices. The Summary of Diabetes Self-Care Activities measure 

(SDSCA) was used by two studies.126,128 One study122 used the Modified Sriraj Foot-Care Score 

questionnaire and all other studies113,123,127,129 used questionnaires developed by the research teams. 

In the study by Chiwanga and Njelekela126, foot self-inspection was completed regularly (defined as 6-

7 days per week) by 37.9 % of all patients. In the group with an existing DFU this fell to 37.1 %.126 

People with DFUs reported some high-risk behaviours, such as: not inspecting the inside of shoes 

(69.4 %); walking barefoot outside (62.9 %); and using sharp instruments to cut nails (91.9 %).126 In 

addition, shoe selection is important for people with DFUs. Shoes need to fit correctly and be 

breathable. A qualitative study undertaken in Thailand reported that sandals with heel straps were the 

most commonly selected shoe.97 Participants reported that even though the government supplied shoes 

for people with diabetes in Thailand, participants did not wear them because of the climate in Thailand 

and their preference for shoes that were breathable.97 

Neil122 also reported high-risk behaviours among people who had DFUs: 17.4 % went barefoot outside 

the house; 54.2 % went barefoot inside the house; and 6.3 % used knives or razor blades to cut their 

nails. Navicharern128 used mean scores to assess SDSCA responses where a maximum score was 7. 

The mean scores for self-management related to medication adherence was 5.58, diet control was 4.16 

and hygiene and foot care was 4.14; the lowest mean score was for exercise (mean = 1.03).128 

Similarly, findings from other self-report studies identified poor foot self-care management practices. 

Chellan and colleagues113 identified that 39.8 % of patients with a DFU had poor foot-care practices in 

comparison to 9.0 % of people without a DFU (p < 0.001). In an Indian population of people with 

DFU’s, 46.7 % of participants reported walking around barefoot on a regular basis and only 13.3 % of 

participants used customised footwear.123 In an Ethiopian study of 279 participants (38 of whom had a 

DFU), diabetic patients who did not practice foot self-care practices were 2.52 times more likely to 

develop a DFU than those patients who did (OR = 2.52, 95 % CI 1.21-6.53).129 Sriussadaporn et al.127 

reported that there was a significant difference in self-care practices between people with DFUs 

compared to people without DFUs (7.35 ± 0.21 vs 7.88 ± 0.11; p < 0.05). It was reported that 45.5 % 

of people neglected their foot ulcers and 54.5 % of people with foot ulcers used inappropriate methods 

or materials to care for their wounds.127 
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The cross-sectional studies that explore self-care management of DFUs do not examine why people 

with DFUs demonstrate poor self-care management practice. The qualitative studies included in this 

review provide some insight into this phenomenon. The study by Chithambo and Forbes125 found that 

participants were able to detect foot problems when they occurred but still delayed seeking help 

because antecedents such as a blisters were not regarded as significant. Hjelm and Apelqvist130 

reported that patients received limited advice or no advice at all concerning daily foot care. The 

healthcare providers were reported by participants to give general advice and this type of advice was 

seen as unhelpful by participants.130 Some healthcare providers, such as podiatrists, felt frustrated and 

unable to empower patients to engage in adequate foot care outside the consultation.131 Similarly, 

participants were often unable to recall what the healthcare providers had told them and had great 

difficulty engaging in foot care management outside of the consultations.131 For some participants this 

meant that they sought alternative sources of assistance with family members taking on a key role for 

diabetic foot care.125,130 This reliance on others was successful in some cases but became problematic 

when the support person was not available to help or had another disability such as blindness or partial 

loss of vision.125,130 In the study undertaken in Thailand97, the wealth of family members played a role 

in the quality of wound care products chosen and in the use of specialist footwear. Participants who 

did not have access to additional funds to support care reported alarming practices such as the use of 

alcohol, herbal medicines and toothpaste on wounds as cleansing products.97 

Theme 3: Impact of diversity on DFU development 

Many studies explored the demographic, location and cultural differences among people with and 

without DFUs. Higher mean scores of knowledge about foot self-care management were related to 

participants’ level of educational attainment, length of time they had diabetes and whether they had 

received education on foot self-care management by a healthcare provider.126 Location was also found 

to be significant factor with 54.2 % of people living in rural areas going barefoot outside the house.122 

The practice of not wearing shoes outside and their rurality meant that rural participants were 2.75 

times more likely to develop a DFU than those who lived in an urban area (OR= 2.57; 95 % CI: 1.42-

5.93).122 In addition, type of diabetes had an impact, with people who had been diagnosed with type 2 

DM being 2.58 times more likely to develop DFUs than those who had type 1 DM (OR= 2.58; 95 % 

CI: 1.22-6.45).129 

Comorbid conditions and foot deformity also impact on development of DFUs. Mahakalkar et al.123 

found that people with foot deformity (36.7 %), neuropathy (56.7 %), impaired vibration (43.3 %) 

impaired posterior tibial artery (30.0 %) and ankle-brachial index lower than 0.8 (33.3 %) were more 

likely to have foot ulcers. Mariam et al.129 indicated that obese diabetic patients were 2.65 times more 

likely to develop diabetic foot ulcers (OR= 2.65; 95 % CI: 1.25-5.83); and people with neuropathy 

were 21.7 times more likely to develop DFUs (OR= 21.76; 95 % CI: 8.43-57.47) as compared to those 

diabetic patients without these complications. 



  

59 

The rationale for why people with demographic and cultural differences have different outcomes 

related to DFU development is not always clear. Chithambo and Forbes125 identified that people who 

live alone or have vison impairments frequently find it difficult to participate in foot self-care 

management behaviours. Self-care management was found to be influenced by religious practices in 

the qualitative study undertaken by Hjelm and Apelqvist.130 This was particularly the case among 

Muslim participants where a positive influence on hygiene was related to rituals around praying and 

washing of the feet at places of worship.130 Similarly, Khunkaew et al.97 found that Phlong (to be 

calm) and Thum Jai (think positive) were techniques that helped participants in Thailand to reduce 

stress from unhealed DFUs. Identification of culturally appropriate techniques such as this may assist 

people to manage and/or prevent DFU development. 

Discussion 

This integrative review was undertaken to synthesise the existing research to provide knowledge 

relating to diabetes self-care management for adults living with diabetic foot ulcers. Despite the 

extensive literature on management of diabetes there was limited literature on self-care knowledge and 

foot self-care management practices of adults living with diabetic foot ulcers. The findings of this 

integrative review suggest that the link between knowledge about self-care management practices and 

the use of self-care management strategies on a daily basis for people with DFUs is not clear. This is 

consistent with findings from a systematic review undertaken in 2012 which found that education 

programmes alone are insufficient and additional strategies for the prevention of DFUs are 

necessary.107 This creates a challenge for healthcare professionals to identify how they can link 

knowledge about why a person needs to use self-care management practices and the actual use of 

those practices on a regular basis so that DFUs can be prevented. One study in this review108 

demonstrated that an educational intervention can play a significant role in improving knowledge if it 

is structured and delivered as part of a package of care. The program resulted in significant 

improvements in clinical characteristics at six month follow-up. Longer term follow up is required to 

evaluate the efficacy of this type of holistic education program. 

The evidence from this review demonstrates that improved knowledge regarding foot care occurs 

when a person participates in formal education programs.108 However, low literacy levels and 

socioeconomic status were factors that affect self-care management among people with DFUs.126 For 

example, people who developed a blister did not take any further action to manage it as they did not 

recognise that it was significant in terms of foot self-care management.125 This is similar to findings 

from Desalu et al.132 among people with diabetes mellitus which found that 68.8 % of respondents 

were unware of what they should do when they found redness/bleeding between their toes. As a result 

of this information, education programs need to be targeted at the needs of the individual, incorporated 

into routine care and evaluated so that the efficacy of education programs on an individual’s 

knowledge of self-care management practices can be assessed as part of clinical care. 
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This integrative review should provide the impetus for healthcare professionals to review existing 

education programs and ensure that education programs are integrated into clinical care so that self-

care knowledge in people with diabetic foot ulcers is enhanced. Education that is provided must be 

individualised and knowledge of participants must then be assessed as part of the program. The use of 

knowledge to then impact upon foot self-care management practices is pivotal to ensuring people with 

diabetes who are at risk of developing DFUs and people with an existing DFU practice effective foot 

self-care management practices. One challenge for healthcare professionals is to decide whether to 

educate people with diabetes who are at risk of developing DFU’s in a group setting or on an 

individual basis. Further evidence is required to identify the efficacy of different approaches. 

This review has shown that there are improvements that can be made to the coordination and 

integration of education on self-care management into clinical care for people with diabetes to prevent 

and manage DFUs. Specialist advice should be available to support people with their self-care 

knowledge requirements. Evidence suggests that when self-care education is provided and understood 

by participants that it impacts self-care practices.108 Multi-disciplinary teams need to work together to 

design appropriate interventions to minimise complications that can occur from diabetes. All people 

with diabetes should receive education on self-care management to prevent diabetic foot ulcers. 

There are a few limitations to this review. The majority of studies used cross-sectional design, and as a 

result could not assess the cause and effect of knowledge regarding self-care management in an adult 

living with diabetic foot ulcers. Only five studies used validated tools to assess knowledge and foot 

self-care management practices. In addition, there was no benchmarking between studies and limited 

data about the contents of education interventions which made it difficult to evaluate and compare the 

effectiveness of different diabetic foot care education programs. Another limitation of this review was 

the inability to identify any reliable evidence to demonstrate the impact of knowledge on self-care 

management of people with diabetic foot ulcers. Robust evidence is required to explore both the 

potential of quantitative and qualitative designs to inform the best methods of preventing foot ulcers 

amongst people living with diabetes mellitus. 

Conclusion and recommendation 

This integrative review has identified a number of factors that impact upon the effectiveness of 

diabetic foot care education programs among people with diabetic foot ulcers. Healthcare 

professionals need to design education and self-care management programs that combine clinical 

management and education into an integrated program that meets individual participant’s needs. All 

healthcare professionals working in diabetes management settings should be educated about what 

causes DFUs and should integrate education into routine clinical care. This approach then needs to be 

rigorously evaluated. A specific focus on prevention of DFUs and the self-care management skills 

required by people with diabetes mellitus to prevent DFUs is required as part of routine care. Specific 
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attention on developing programs which can reduce DFUs in individuals with low literacy levels and 

in developing countries is also warranted. 
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Part 4: T2DM in the Thai Context 

Background 

Thailand is located in Southeast Asia and is classified as a country in the upper-middle income 

group.133 Recently, successful economic development has led to urbanisation.134 A large percentage of 

the population demonstrates low levels of physical activity and high carbohydrate consumption.134 The 

status of DM in Thailand is similar to other countries, it is experiencing an increase in the number of 

people with diabetes.135 Related factors include more people who are overweight or obese and 

physically inactive.135,136 In addition, the population in Thailand is ageing.137 This leads to a higher 

risk of non-communicable diseases (NCDs) such as T2DM.137,138 A National Health Examination 

Survey was conducted in Thailand in 2009 and revealed that 7.5 % of people aged over 15 years had 

DM and an additional 7.5 % of people had impaired fasting glucose.139 Although, the prevalence study 

did not specify diabetes type, it can be reasonably assumed that the vast majority of cases in Thailand 

are T2DM. A cohort study in Thailand examined the cumulative incidence of T2DM among 39,507 

people who did not have DM at the beginning of the study. The overall cumulative incidence of 

T2DM in this cohort was 177 per 10,000 people (95 % CI 164 to 190).140 

Thailand has a unique set of factors that influence the effectiveness of evidence-based strategies to 

manage T2DM. These factors include inadequate access to specialist treatment; the effect of Thai 

culture on managing risk factors; beliefs, including religious beliefs of individuals and socio-

demographic factors.116,141-143 The following section explores the specific factors identified as affecting 

people with T2DM and DFUs in Thailand with a focus on HRQOL, diabetes knowledge and self-care 

management skills. 

HRQOL of people with T2DM 

In a literature review undertaken in September 2018, two studies were identified that explored the 

HRQOL of people with T2DM in Thailand.144,145 One study that focused on women reported a 

moderate satisfaction with life.145 This study identified that the most significant factors that affected 

the HRQOL for women were cultural, financial and lack of family support.145 In addition, a family-

oriented diabetes education program that was based on theoretical underpinnings and delivered by 

nurses significantly improved the HRQOL of people with T2DM.144 

Diabetes knowledge of people with T2DM 

Only one Thailand study explored knowledge among people with T2DM.144 This study examined a 

family-oriented self-management program aimed at improving self-efficacy, glycaemic control and 

quality of life among people with T2DM. The results showed that within the intervention group 

(measured at baseline, week 5 and week 13) participants had significantly increased diabetes 
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knowledge at week 5 and 13 (p < 0.001). 

Self-care management among people with T2DM 

Eight studies from Thailand investigated self-care management among people with T2DM.141-144,146-149 

A randomised controlled trial identified that a family-oriented self-management program improved 

patients’ self-management score by 14.3 points over 13 weeks [β = 14.3, (95 % CI 10.7-17.90, p < 

0.001)].144 The same randomised controlled trial also identified that a self-management support 

program was effective in reducing mean HbA1c (-0.14 %, 95 % CI = -0.02 to -0.26), reducing fasting 

plasma glucose (-6.37 mg/dl, -1.95 to -10.78), improving health behaviour (3.31 score, 2.27 to 4.34), 

and improving quality of life (1.41 score, 0.69 to 2.12) after 6 months.147 Higher levels of social and 

family support were significantly associated with overall self-care management, physical activity and 

medication-taking behaviour in two studies146,149 and were a key factor in the successful integration of 

disease management in participants’ lives in the other studies.141-143 

DFUs in Thailand 

The high prevalence rate of T2DM in Thailand, leads to complications related to diabetes and, in 

particular, foot problems. A large comprehensive foot examination survey undertaken in Thailand 

found between 15 % and 26 % of participants with diabetes reported foot problems.135 In addition, 5.9 

% had a history of DFUs. In another study, 8.9 % of people with DFUs had lower-limb amputations 

arising from infected diabetic foot ulcers.150 Preventing DFUs and managing foot problems are 

important activities for general practitioners (GPs), nurses, clinical staff and other healthcare providers 

in Thailand. 

Management of DFUs among people with DM in Thailand is a major cause of hospitalisation for 

many. Often, long-term hospital stays are required for DFU management. These treatments are related 

to chronic wound care and lower-limb amputations.151 Over 50 % of lower-limb amputations are 

associated with DFUs.2 Evidence from a tertiary care hospital in Thailand that used a multidisciplinary 

approach to care found that 82.1 % of the admissions for DFUs achieved complete healing.103 In this 

centre, the multidisciplinary team was led by a diabetologist using the model of care illustrated in 

Figure 10. Patients received a high standard of professional care, leading to excellent results for 

individual patients related to healing, as well as improved HRQOL. Unfortunately, this model of care 

is not widely used in Thailand due to the lack of specialists outside of this facility in Bangkok.135 

People with low incomes and those living in regional locations do not receive this model of care. 

Therefore, clinical guidelines need to be established to improve care in regional locations. 
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Figure 10: Diabetic foot ulcers management in a tertiary care hospital in Bangkok 

(Source: Thewjitcharoen et al.103) 

Since the 1970s, the Thai government has developed and implemented a healthcare system, delivered 

necessary infrastructure at district level and trained a healthcare workforce to reduce NCDs.152 In 

addition, the Thai government has established the Thailand Healthy Lifestyle Strategy 2011–2020 plan 

that aims to use a multi-sectoral approach to reduce the prevalence rate of NCDs including diabetes.134 

Factors affecting care 

Thailand has its own specific problems that are influenced by various factors including access to 

specialist treatments, culture, beliefs, religion and socio-demographic features of people with T2DM 

and DFUs.116,141-143 Historically, Thailand has not had specialists that look after people with diabetic 

foot ulcers. Serious diabetic foot infections are generally managed by surgeons or orthopaedists.135 

This means that individuals in regional locations are usually seen by generalists and do not receive 

expert advice. Cultural factors also affect the management of DM. Lundberg and Thrakul141 found that 

the Thai people they studied perceived that diabetes is related to their Buddhist beliefs. They believed 

that diabetes was caused by their action either in a past life (i.e., karma) or a current life. Hence, they 

accepted their disease and tried to change their lives by making amendments and following the 

Buddhist way of moderate eating.143 Traditional Thai foods are mainly eaten with rice or glutinous rice 

that is high in carbohydrates.143 People with diabetes try to eat less rice to reduce their carbohydrate 

consumption and thus control their blood glucose levels.143 In addition to rice, Thai people also reduce 

the consumption of sweet tropical fruits such as durian, ripened mango, lychee, longan, orange, 

pineapple and rambutan (i.e., hairy lychee) to try to control their blood glucose levels.143 
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Many studies have been conducted to address the prevention and management of diabetes 

complications.141-143 However, no previous study has investigated the HRQOL of Thai adults who 

have T2DM and the associations between HRQOL, diabetes knowledge and self-care management in 

this population. It is also evident that the experiences of Thai adults living with foot ulcers due to 

T2DM have not been previously studied. For this reason, this study sought to explore the HRQOL, 

diabetes knowledge, self-care management skills and lived experiences of Thai adults in a regional 

location with T2DM and with and without DFUs. 

Summary 

This chapter presents a discussion of the literature relating to T2DM and DFUs. This includes 

background related to DM, T2DM and DFUs and two publications that explore HRQOL, diabetes 

knowledge and self-care management of people with DFUs. In addition, specific issues related to the 

Thai context were described. The next chapter presents the methodology used in this project and 

explores the methods used to answer the research questions. 
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Chapter 3 

Methodology 

The purpose of this chapter is to present and explain the theoretical perspective and the 

methodology that has been used in this study. The study also presents the research methods 

including data collection, data analysis and ethical considerations. 

Theoretical perspective 

Self-care involves the individual’s engagement in activities to maintain an optimum level of health 

and well-being.153 In the context of diabetes, self-care involves seeking appropriate medical 

assistance, having knowledge of the illness or disease condition, effectively carrying out 

prescribed treatments, accepting the illness and learning to live with diabetes. Self-care deficit 

occurs when an adult is incapable or limited in providing continuous, effective self-care due to 

illness, injury or disease.153 Nursing care may be needed when the patient is unable to provide 

effective self-care.154  

For this study, the Orem self-care deficit nursing theory (SCDNT)154 was adopted. According to 

Orem’s Self-Care Deficit Nursing Theory: 

• individuals should be responsible for their care and not reliant on others for care 

• each individual is different 

• nursing care is an action and collaboration between two or more people 

• preventing illness requires the individual to successfully carry out self-care activities 

• individuals require knowledge of their health condition in order to adopt self-care behaviours 

• self-care and dependent care are behaviours learned within a sociocultural context. 

Kumar153 claims that the concept of self-care deficit is the balancing between the self-care agency 

and self-care demand. The balance between self-care agency and self-care demand can be seen in 

Figure 11. 

Self-care agency is defined by Orem154 as the ability of the individual to engage in self-care and 

take care of one’s self. Therapeutic self-care demand includes the actions that are needed to be 

performed to maintain health and well-being.153 In the context of this study, self-care agency 

refers to the capacity of the Thai individual to manage their diabetic medications, diet and physical 

activity, undertake blood glucose monitoring and care for their feet and DFUs (if present) (see 

Figure 11, b). Orem’s self-care deficit nursing theory: The variations in self-care agency and self-

care demand 



 

67 

 

Figure 11: Orem’s self-care deficit nursing theory: The variations in self-care agency and self-care 
demand 

Therapeutic self-care demand refers to actions that need to be undertaken to prevent further 

complications of diabetes.154 It is important for the individual to have the knowledge, attitudes and 

skills to engage in self-care relating to T2DM and DFUs 154 (see Figure 11, c). Therefore, the self-

care deficit nursing theory will provide a useful conceptual framework to best formulate and 

conduct this proposed research to illuminate the need of self-care management in people with 

DFUs. 

Methodological approach 

This study was undertaken using a mixed methods approach. Mixed methods research is the 

combination of quantitative and qualitative methods in the same research project regardless of 

whether the dominant approach is a quantitative or qualitative method.13,155,156 Creswell and Plano 

Clark157 expanded on this definition by stating that: 

Mixed method research is a research design with a philosophical assumption as well as 
methods of inquiry. As a methodology, it involves philosophical assumptions that 
guide the direction of the collection and analysis and the mixture of quantitative and 
qualitative approaches in many phases of the research process. As a method, it focuses 
on collecting, analysing, and mixing both quantitative and qualitative data in a single 
or series of studies. Its central premise is that the use of quantitative and qualitative 
approaches, in combination, provides a better understanding of research problems than 
either approach alone (p. 5). 

This definition clearly states the methods and philosophical orientation of this research design. 

Thus, the purpose of mixed methods research is to build on the strengths and reduce the 

weaknesses of both quantitative and qualitative approaches.155,158 Further, it can lead to better 

understanding of complex phenomena such as nursing.156 There are many studies undertaken 

using the mixed methods design155 that have been used to address important nursing questions in 
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different areas such as nephrology159, aged care160, mental health161, pediatric oncology162 and 

chronic diseases (e.g., diabetes, chronic obstructive pulmonary disease [COPD] and cancer).163,164 

This study is conducted using an explanatory, sequential mixed methods research design. 

Study design 

Six mixed methods research design strategies have been reported in the literature.165 These 

include: Sequential Explanatory Design, Sequential Exploratory Design, Sequential 

Transformative Design, Concurrent Triangulation Design, Concurrent Nested (Embedded) Design 

and Concurrent Transformative Design. This study used a sequential, explanatory mixed methods 

research design. This method has been widely used and accepted in nursing research 

projects.161,163,166,167 In this method, the quantitative data is collected followed by the qualitative 

data collection. The purpose is to use the qualitative findings to explain the quantitative (i.e., 

significant or nonsignificant) results.155 

Mixed methods notation system 

Polit and Beck13 described how Morse made an important contribution to conceptualising mixed 

methods research by ‘proposing a notation system that has been adopted by virtually all writers 

across disciplines’ (p. 609). The system involves notation for priority approach and sequencing.168 

Priority approach is indicated by upper case and lower case letters. For example, QUAL/quan 

designates a mixed methods study in which the dominant approach is qualitative, while 

QUAN/qual designates a mixed methods study in which the dominant approach is quantitative. 

QUAL/QUAN designates a mixed methods study in which neither approach is dominant. 

Sequencing is indicated by the symbols → or +. The arrow designates a sequential approach. For 

example, QUAN → qual is the notation for a primarily quantitative mixed methods study in which 

quantitative data collection occurs first. When both approaches occur concurrently, a plus sign is 

used: i.e., QUAL + quan. 

In this study, quantitative data was collected from Thai adults with T2DM with and without DFUs 

relating to HRQOL, knowledge of diabetes and self-care management. The qualitative data was 

collected to provide an explanation and an in-depth understanding of the quantitative data. Hence, 

the notation system for this study was QUAN → qual155 (see Figure 11). 
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Figure 12: The sequential explanatory mixed methods design used in this research project 

(Source: Creswell and Plano Clark155 and Ivankova et al.166) 

Quantitative phase 

The research questions in the quantitative phase of this project were to investigate the following: 

1. What is the HRQOL and the clinical and demographic predictors of HRQOL among Thai 

adults with T2DM? 

2. What is the diabetes knowledge of Thai adults living with T2DM? 

3.  What is the HRQOL and self-care management practices among Thai adults living with 

DFUs? 

This phase of the research was undertaken using a cross-sectional survey. A cross-sectional survey 

measures the health characteristics of the participants in the study at a given point in time.13,169 

Polit and Beck13 claim that cross-sectional studies are appropriate for describing the characteristic 

of phenomena or describing a relationship among phenomena at a fixed point in time. 

Setting and Sample 

The setting for this study was a diabetic outpatient clinic in Uttaradit Hospital in Uttaradit, 

Thailand. Uttaradit is located in the northern part of Thailand (500 kilometres from Bangkok and 

250 kilometres south of Chiang Mai). Uttaradit Hospital is a public hospital in Uttaradit Province 

under the jurisdiction of Thailand’s Ministry of Public Health. The hospital is the major medical 

centre for the province and patients with poorly controlled T2DM and/or complications from 

T2DM, such as DFUs, are referred to the diabetes outpatient clinic from the local district level 

hospitals. 

Consecutive sampling was used to recruit participants in this study. Data was collected over a 

three-month period during 2016. Based upon attendance records at the clinic in preceding years, 

we anticipated that approximately 500 participants would be eligible to participate in this research. 

QUAN qual 

Surveys 

HRQOL 
Diabetes 
knowledge 
Self-care 
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Participants were provided with information about the study while in the waiting area of the 

diabetic outpatient clinic or in the diabetic foot screening room. Participants were only eligible to 

be included in the study if they met the inclusion criteria.  

Inclusion criteria 

People were included in the study if they were: 

1. older than 18 years  

2. attending the outpatient diabetes clinic at a specific tertiary teaching hospital 

3. diagnosed with T2DM 

4. willing to participate 

5. able to read or understand the Thai language. 

Exclusion criteria 

People who had cognitive impairment or communication difficulties were excluded. 

Data Collection 

Nursing staff in the diabetes outpatient clinic provided all eligible participants with information 

about the study using a standardised script. The researcher or a trained research assistant then 

approached those willing to participate. Four research assistants were trained by the researcher to 

assist with data collection by attending a half-day workshop on data collection techniques and 

participating in a supervised mock data collection trial. The researcher or the research assistant 

then approached those willing to participate and written informed consent was obtained.  

The cross-sectional study was undertaken using a self-administered questionnaire (see Appendix 

2). Participants were asked if they wished to complete the questionnaire themselves or if they 

would prefer the interview method. The questionnaire took approximately 10-20 minutes to 

complete. The respondents completed the questionnaire in waiting area before going to see the 

doctor. For those who completed the questionnaire via the interview method, the researcher read 

the questions out loud to them and recorded their responses onto the paper questionnaire form.  

Self-administered questionnaire 

The self-administered questionnaire included questions relating to participant demographics, 

wound characteristics, HRQOL, knowledge of diabetes and self-care management of DFUs (see 

Table 8). A brief description of the instruments is presented below. A detailed description of the 

instruments is presented in the corresponding chapters. Permission to use the questionnaire (both 

English and Thai versions) was granted by the instrument developers. 

All instruments that were not already available in the Thai language were translated into Thai 

using standard translation methods including back translation to ensure accuracy.13 Further, a pilot 

study involving 30 patients was undertaken to examine the final survey. 
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Participant demographics 

The following data were collected: gender, age, marital status, education, income, occupation, 

length of time since diagnosis with T2DM, current diabetes pharmacological treatment, most 

recent Glycosylated Haemoglobin A1c (HbA1c), BMI and grade of foot ulcers (if present) using 

the Wagner170 classification method. 

HRQOL 

HRQOL was assessed using the Diabetic-39 (D-39) survey176 among all participants. Participants 

who had a DFU at the time of the survey also completed the Diabetic Foot Ulcer Scale-Short 

Form (DFS-SF)177 to assess HRQOL (see Table 8). 

Diabetic-39 (D-39) 

The Diabetes-39 (D-39) questionnaire was used for assessing the HRQOL of participants. This 

questionnaire was developed by Boyer and Earp171 and has been used for assessing HRQOL in 

people with diabetes.85,172-174 The D-39 has been translated into many languages.175 This study 

used the D-39 questionnaire that was translated into Thai by Songraksa and Lerkiatbundit176. The 

D-39 has five dimensions: diabetes control (13 items), anxiety and worry (4 items), social burden 

(6 items), sexual functioning (3 items), energy and mobility (10 items) and other health problems 

and diabetes complications (3 items).171 The reliability of the D-39 questionnaire has been 

reported to be greater than 0.7.176 A detailed description of this instrument is presented in 

Publication 3 (Chapter 4). 

DFS-SF 

HRQOL among people who had a DFU at the time of the survey was measured using the DFS-

SF.177 The DFS-SF contains a total of 29 items comprising six subscales: leisure (5 items), 

physical health (5 items), dependence or daily life (5 items), negative emotions (6 items), worries 

about ulcers and feet (4 items) and bothered by ulcer care (4 items).177 The reliability of this 

questionnaire has been reported as greater than 0.74.177 A higher score on the DFS-SF indicates 

better HRQOL. Although this questionnaire has been translated into many languages, the Thai 

version was not available; therefore, permission to use the DFS-SF was granted by Mapi Research 

Trust and a forward–backward translation into the Thai language was undertaken. A detailed 

description of this instrument is presented in Publication 5 (Chapter 6). 

Knowledge of diabetes 

The Simplified Diabetes Knowledge Scale (SDKS)178 was used to assess participants’ knowledge 

of diabetes. The SDKS was developed from the Michigan Diabetes Knowledge Scale179 and 

consists of 20 items pertaining to diet, risk factors and self-management178. Values for Cronbach’s 

alpha of the SDKS range from 0.69 to 0.71.178 Given that a Thai version of the scale was not 

available, the SDKS was translated to the Thai language using forward–backward translation and 

was linguistically and psychometrically validated. The Thai version of the questionnaire, T-SDKS, 
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was administered to all participants. T-SDKS comprises of seven sections: socio-demographics (9 

items), general knowledge of diabetes (8 items), risk factors (4 items), symptoms and 

complications (11 items), treatment and management (11 items), monitoring (5 items) and 

diabetes in women (3 items). For each section, the respondents were asked to answer ‘Yes’, ‘No’ 

or ‘Don’t know’. A detailed description of this instrument is presented in publication 4 (Chapter 

5). 

Self-care management 

Only people with DFUs completed the VA-diabetes Foot Care Survey180 to assess their self-care 

management knowledge and practices. There are three dimensions of behaviour examined in this 

survey: foot self-care, footwear and foot care-seeking behaviours. The instrument is scored on a 5 

point Likert scale in which 1 = Not at all, 2 = Once or Twice a Month, 3 = Once a Week; 4 = 

Several Times a Week and 5 = Daily. Permission to translate this questionnaire was granted180 and 

back translation was obtained by using a panel of bilingual nutritionists, nurses and clinicians.13,181 

A detailed description is presented in Publication 5 (Chapter 6). 

Table 8: Survey Tools 

 

Statistical analysis 

All data were entered into the SPSS software version 21.182 Descriptive statistics were used to 

summarise demographic, HRQOL score, knowledge of diabetes and self-care management 

practices. Pearson product-moment correlation was used to examine the correlation between 

continuous variables such as HbA1c, knowledge and HRQOL. Significant factors in the bivariate 

analysis were included in the multiple linear regression models to investigate the unique 

association of individual factors with the HRQOL score and knowledge of diabetes while 

adjusting for other covariates. A detailed description of the statistical analysis is presented in the 

Chapters 4 and 5. 

Qualitative phase 

The aim of the qualitative phase was to explore the experiences of Thai adults living with DFUs to 

explain the quantitative results and obtain a better understanding of their experiences. Face to face 

interviews were used in this phase of the research. 

Questionnaire All participants Participants 
with DFUs 

Demographics X X 

Diabetes-39 X X 
Thai Simplified Diabetes Knowledge Scale (T-SDKS) X X 
Diabetic Foot Ulcers-Short Form - X 
Self-care management - X 
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Setting and Sample 

Interviews were conducted in a quiet place that ensured participants privacy. Most interviews were 

conducted in the participants’ home or in a private room prior to, or following, their next 

appointment at the outpatient clinic. 

Purposive sampling was used in this part of the study and all participants were recruited from the 

quantitative phase of the research project. Participants were recruited using the following 

inclusion criteria. 

Inclusion criteria 

People were recruited in the study if they: 

1. participated in the quantitative component of this study 

2. were aged over 18 years 

3. were diagnosed with T2DM 

4. had one or more DFUs 

5. agreed to participate. 

Exclusion criteria 

People who had a cognitive impairment, people who were unable to consent to participate, and 

people who could not speak Thai were excluded. 

Data collection and data analysis 

A detailed description of the methods and data analysis is presented in Publication 6 (Chapter 7). 

In brief, a qualitative research approach using in-depth face-to-face interviews was selected to 

explore the experiences of Thai adults living with DFUs in northern Thailand. The interview guide 

was developed from phase 1 of the research and a systematic literature review. The interview 

schedule included a series of open-ended questions and is available in Appendix 4. Each 

participant was interviewed once for around 30-45 minutes. Interviews continued until data 

saturation occurred. 

Thematic analysis was used to analyse responses with a constructivist orientation.124 Based on this 

approach, the researcher gathered, analysed and interpreted the experiences, realities and 

meanings from the participants in this research in a way that was culturally appropriate and used 

the subjective experiences of their lives to construct knowledge and build understanding on this 

research question.183,184 Data was audio-recorded and transcribed in Thai. Data analysis then 

occurred in the Thai language and was subsequently translated to English to ensure meaning was 

maintained following translation. A forward-and-back translation process was used and is 

described in Publication 6 (Chapter 7). 
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Data integration 

Data integration involves combining data from the quantitative and qualitative components of the 

study to provide a unified view of the results. This study utilised the connection model of 

integration154, since data gathered from the quantitative component (i.e., the survey) were used to 

inform the qualitative component of the study.14,155 This aligns with the sequential, explanatory 

mixed methods design (QUAN → qual) used in this research project. 

Data were collected using a quantitative survey for investigating the HRQOL, diabetes knowledge 

and self-care management practices of people with T2DM with and without DFUs. People with 

DFUs were then selected to participate in semi-structured interviews. The qualitative component 

did not commence until data analysis from the quantitative component had been completed. The 

data from the quantitative survey informed the questions in the semi-structured interviews. The 

final integration of the data involved merging the two datasets into a combined dataset so that the 

qualitative data could enhance the researcher’s understanding of the quantitative results.155 A 

detailed description of the integration of the findings is presented in the Chapter 8. 

Ethical Considerations 

This study was approved by the ethics committees of the University of Wollongong (HE 16/209) 

and Uttaradit Hospital, Thailand (NO. 21/2016 and NO. 7/2017) (Appendix 1). The study was 

conducted in accordance with the standards outlined by both the University of Wollongong and 

the Uttaradit Hospital, Thailand. 

Risks of the study 

This study was considered of low or negligible risk. All those who voluntarily took part in this 

research had a very low risk of experiencing any harm from participation and it had no effect on 

the treatment they received. During the interview, if any participant felt distressed or experienced 

discomfort, the interview could be ceased without penalty. If required, free counselling was 

provided to participants. 

Consent 

In the quantitative component, the participation information sheet was given to each potential 

participant by the researcher assistant at the diabetes outpatient clinic. Participation in the study 

was voluntary and the survey was distributed to all willing participants. The study purpose, 

methods of data collection, benefits and risks due to participation in the study were provided to 

willing participants by a second person using plain Thai language. The consent form was obtained 

prior to completion of the survey. Participants were also encouraged to contact the researcher or 

supervisor with any questions. The participant information sheets and consent forms used in this 

study are available in Appendix 3. 

In the qualitative component, participants with a DFU were invited to participate in an interview. 

A consent form was signed by the participant and researcher prior to the interview and a copy was 
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retained by each (see Appendix 3). Participants were allocated pseudonyms prior to each interview 

and the pseudonym was used in the interview transcripts. Participants were informed that the 

interview would be recorded and permission for this was granted. Participants were informed of 

their right to stop the conversation with the researcher without penalty at any time. 

Confidentiality 

The researcher used code numbers for identifying individual surveys and a pseudonym was used 

on the interview transcripts. Any potential identifiers (i.e., name, location and place of work) were 

removed from transcripts, publications and reports.13,155 The research assistant accessed 

participants’ medical records to obtain clinical data related to demographics. Participants provided 

consent for this information to be obtained. Research assistants were employees at the diabetes 

outpatient clinic and had authority and approval to access this information. The researcher kept all 

data confidential. The data was analysed as a whole and no individual data was identifiable at any 

phase of the research project. All quantitative and qualitative data were stored in electronic files 

that were password protected. 

Data storage and security 

All documents and data files from the surveys and interviews were stored electronically on the 

researcher’s PC using password encrypted security and were backed up on the University of 

Wollongong’s secure network. All hard copy documents and audio-recorded files are stored in a 

locked filing cabinet for a period of five years following publication of the results. At the 

completion of this time frame, all electronic files and hard copy documents will be destroyed. 

Summary 

This chapter provides the theoretical and methodological approach used in this study. In addition, 

it provides a summary of the research design and the way in which a mixed methods design has 

been used within the study. The next four chapters present the results of this research project. 

The chapters are presented as publications and address the research questions: 

1. What is the HRQOL and the clinical and demographic predictors of HRQOL among Thai 

adults with T2DM? (Chapter 4) 

2. What is the diabetes knowledge of Thai adults living with T2DM? (Chapter 5) 

3. What is the HRQOL and self-care management practices among Thai adults living with 

DFUs? (Chapter 6) 

4. What are the experiences of Thai adults living with DFUs? (Chapter 7) 
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Chapter 4 

Results: Demographic and Clinical Predictors of HRQOL among 
Thai People with T2DM  

This chapter presents Publication 3, ‘Demographic and clinical predictors of health-related quality 

of life among people with type 2 diabetes mellitus living in northern Thailand: a cross-sectional 

study’. The publication addresses the research question: What is the HRQOL and the clinical and 

demographic predictors of HRQOL among Thai adults with T2DM? 

The publication is currently under review at the BMC Journal, Health and Quality of Life 

Outcomes (indexed in CINAHL, MEDLINE, PsycINFO, PubMed, Scopus, Google Scholar and 

many more). The 2-Year Impact Factor (2017) was 2.3 and the 5-Year Impact Factor (2017) was 

2.9. 

Khunkaew S, Fernandez R, Sim J. Demographic and clinical predictors of health-related quality of 

life among people with type 2 diabetes mellitus living in northern Thailand: a cross-sectional 

study. Health Qual Life Outcomes. 2018. HQLO-D-18-00483 (under review). 

Abstract 

Background: Type 2 Diabetes Mellitus (T2DM) is a chronic disease which is a growing global 

health problem. However, research on the predictor of health-related quality of life (HRQOL) in 

Thailand is limited, in particular on the demographic and clinical characteristic in each HRQOL 

domain. Therefore, the aim of the present study was to determine the demographic and clinical 

predictors of health-related quality of life among people with type 2 diabetes mellitus (T2DM) in 

northern Thailand. 

Methods: A cross-sectional study of people with T2DM at a large teaching hospital in northern 

Thailand was conducted. The HRQOL was evaluated using the Thai version of Diabetes-39. 

Descriptive analysis was used to summarise the demographic and HRQOL scores. Multiple 

regression analysis was used to determine the predictors of overall HRQOL and the predictors of 

each D-39 dimension. 

Results: A total of 502 people with T2DM were recruited. Forty-one were identified as having 

diabetic foot ulcers. The mean score for perception of overall HRQOL was 61.18 (SD 18.74). 

Scores in the D-39 questionnaire showed a poor HRQOL among people with T2DM. The 

predictors of demographic and clinical characteristics of people with T2DM were calculated for 

overall HRQOL and all six domains. 

Conclusion: These results demonstrate that people with T2DM have a poor HRQOL. The 

presence of diabetic foot ulcers and smoking status were identified as significant predictors of low 

HRQOL in the domains relating to diabetes control, social burden, and energy and mobility. 
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Presence of obesity, receiving insulin injection or a combination of insulin and oral medication 

were predictors of poor HRQOL in the domain of other health problems and diabetes 

complications. These findings allow for a nursing care plan for diabetes management to achieve 

optimal glycaemic control and improve their HRQOL. 

Keywords: Health-related quality of life, Diabetes mellitus, Diabetic foot ulcer, Thailand, 

predictor and nursing 

Introduction 

Evidence indicates that there is an increasing prevalence of diabetes both in developed and 

developing countries.8 In the United States, Selvin et al.18 found that the prevalence of diabetes 

among older adults has risen from 5.8 % in 1988-1994 to 12.4 % in 2005-2010. Similarly, in 

Canada, Greiver et al.19 estimated the prevalence of diabetes was 7.6 % of the population. In 

Thailand the number of people with diabetes is rapidly increasing due to changing lifestyle135 with 

the estimated national prevalence of diabetes reported to be 9.6 % (2.4 million people).185 

Living with diabetes has a significant impact on the Health-Related Quality of Life (HRQOL) of 

those affected.86 The evidence demonstrates that people with diabetes have a poor quality of life 

particularly in physical and psychological functions62 compared to those with no chronic 

illness.12,60 Various demographic factors impact on the HRQOL of people with T2DM. While 

some studies suggest that males have a lower general health condition, physical function, and 

physical role limitation, others report contradictory findings.11,64 Age also influences the HRQOL 

of people with diabetes, with older people having poorer HRQOL compared to younger 

people.65,66,186 Income levels have also been reported to impact the HRQOL of people with 

T2DM.187,188 Similary, the length of time a person has had T2DM influences HRQOL with longer 

periods resulting in lower HRQOL.66 People with T2DM who smoke have also been reported to 

have poorer HRQOL compared to non smokers.189 

There are a range of clinical characteristics that impact on the HRQOL of people with T2DM. The 

use of insulin and / or oral anti diabetic medications have been identified as predictors of poor 

HRQOL among people with T2DM.190 The cross-sectional study among Hong Kong Chinese 

adults with T2DM reported that BMI was negatively associated with the physical component 

summary (PCS-12).191 Presence of diabetic foot ulcers (DFUs) has also been reported to have a 

negative effect on several domains of a person’s HRQOL including daily and social activities.192 

Results from a recent systematic review that included 12 studies of people with DFUs identified 

that the HRQOL of participants in most of the studies was poor, particularly in physical 

functioning, role physical, general health, and vitality.193 Furthermore, people experiencing pain 

due to a DFU have an even lower HRQOL.80 In addition, people with abnormal biomedical 

indicators including Glycosylated Haemoglobin (HbA1c) have also been reported to have poorer 

HRQOL.194 

While there is a plethora of research on the HRQOL among people with diabetes living in 
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developed countries there is limited published literature in developing countries such as Thailand, 

despite the rapidly increasing prevalence of T2DM in that country. Therefore, the aim of this 

study was to determine the HRQOL and predictors of HRQOL in people with T2DM who are 

living in northern Thailand. This will help to inform strategies to improve HRQOL among people 

with T2DM and reduce the incidence of diabetes complications. 

Methods 

This study used a descriptive, cross-sectional design to determine demographic and clinical 

predictors of HRQOL among people attending the diabetes outpatient clinic at a large teaching 

hospital in northern Thailand. This study is part of a larger study assessing the HRQOL, diabetes 

knowledge and self-care management among Thai people with T2DM. Recruitment commenced 

on 13th September and was completed on 13th November 2016. 

Sample 

A consecutive sampling strategy was used to recruit participants. People were included in the 

study if they were: more than 18 years old; diagnosed with T2DM; willing to participate; and able 

to read or understand the Thai language. People who had cognitive impairment or communication 

difficulties were excluded. 

Data collection 

All eligible potential participants were informed about the study by a research assistant using a 

standardised script in plain Thai language. People were also advised that participation in the study 

was voluntary and that non-participation would not affect the care they received at the hospital. 

Informed consent was obtained from those who met the inclusion criteria and participants were 

asked if they wished to complete the survey themselves or if they wished to complete the survey 

using the interview method. Those who wished to complete the survey themselves were given a 

copy of the questionnaire and were asked to place the completed questionnaire in a secure box at 

the diabetic clinic. For those willing to participate using the interview method, a registered nurse 

conducted a 1-1 interview and obtained the data. The four registered nurses who assisted with data 

collection participated in a half-day workshop that included data collection techniques and a mock 

data collection trial supervised by the lead researcher. HRQOL was assessed using the Thai 

version of the Diabetes-39 questionnaire. 

Data collection instruments 

Data were collected relating to participant demographics, clinical characteristics and HRQOL. The 

demographic data collected included: gender; age; smoking status; marital status; education level; 

employment status; income; and occupation. The clinical characteristics data obtained were; 

length of time since diagnosis with T2DM; diabetes therapy; most recent glycosylated 

haemoglobin (HbA1c); Body Mass Index (BMI); and presence of a DFU. 

Health-related quality of life (HRQOL) was assessed using the Diabetes-39 questionnaire. The 
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Diabetes-39 was developed by Boyer and Earp171 and has been widely used for assessing HRQOL 

in people with diabetes.85,172-174 For this study the Thai version of the Diabetes-39 (D-39) 

questionnaire was used.176 Each item is rated on a seven point Likert scale, ranging from “not 

affected at all” to “extremely affected”.176 The Thai version of the Diabetes-39 questionnaire 

assesses six distinct dimensions of diabetes related to HRQOL: diabetes control (13 items); 

anxiety and worry (4 items); social burden (6 items); sexual functioning (3 items); energy and 

mobility (10 items); and other health problems and diabetes complications (3 items).176 The D-39 

questionnaire also included an overall evaluation (2 items), which are self-perceived overall rating 

of HRQOL and self-perceived rating of severity of diabetes.176 Overall HRQOL and Overall 

Severity of T2DM were included as individual items and assessed on a seven point Likert scale 

ranging from “highest quality” to “lowest quality” and “not severe at all” to “extremely severe”.176 

Permission to use the D-39 questionnaire (English and Thai version) was granted by the 

instrument developers. 

The overall reliability of this scale has been reported to be greater than 0.7.176 Reliability for each 

dimension includes; energy and mobility (0.94); diabetes control (0.94); anxiety and worry (0.89); 

social burden (0.76); sexual functioning (0.88); and other health problems and diabetes 

complications (0.83).176 

Ethical consideration 

All procedures performed in studies involving human participants were in accordance with the 

ethical standards of the institutional and/or national research committee and with the 1964 

Helsinki declaration and its later amendments or comparable ethical standards.195 The study was 

approved by University of Wollongong (HE16/209) and Uttaradit Hospital (21/2016). 

Statistical analysis 

All data were entered into Survey Monkey© and exported into the SPSS software version 21 

(SPSS Inc., Chicago, IL, USA). The scores for each dimension, Overall HRQOL (1 item) and 

Overall Severity of T2DM (1 item) were transformed into 0 to 100 scales according to author 

guidelines.176 The score closer to 0 indicates a better HRQOL and score closer to 100 a worse 

HRQOL.176 Descriptive analysis was used to summarise demographic and HRQOL score. 

Univariate analysis was conducted to assess the relationship between each demographic and 

clinical variable on the HRQOL. Only the demographic and clinical variables that were significant 

in the univariate analysis were included in a standard multiple linear regression analysis to 

determine the predictor of HRQOL. The following demographic predictor variables were included 

in the regression model (a) Gender (b) age (c) marital status (d) education level (e) working status 

(f) income. Education level was recoded into binary variables; primary education and lower, and 

secondary and higher. The following clinical characteristic predictor variables were included in 

the regression model (a) smoking status (b) diabetes duration (c) HbA1c and (d) BMI. The beta 

values and confidence intervals (95 %) were calculated in the multiple linear regression analyses. 

Statistical significance was set at p < 0.05. 
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Results 

Participant characteristics 

Of the 502 participants in the study, the majority were female (n = 305, 60.75 %). The mean age 

of the participants was 60.17 ± 10.70. The majority of the participants (n = 366) were living with a 

partner. The majority of participants were educated at elementary school level (n = 331). A third 

of the participants were employed and the majority (72.70 %) earned 0-10,000 baht/month. (Table 

9) 

The mean duration of diabetes was 9.87 (SD 8.13) years. The mean glycosylated haemoglobin 

(HbA1c) level for participants was 7.78 % (61.5 mmol/mol) (SD 1.77) and the mean BMI was 

26.96 kg/m2 (SD 5.57). Of the 502 participants 41 were identified as having DFUs. 

Table 9: Demographic data (n = 502) 

Abbreviation: DFU, diabetic foot ulcers; HbA1c, Glycosylated Haemoglobin A1c; BMI, 
Body Mass Index 

Variables Frequency 
(n = 502) 

Age (mean ± SD) 60.17 ± 10.70 
Gender  

Female 305 
Smoker 30 
Marital Status  

Living with partner 366 
Highest Qualification  

Elementary school (Primary school) 331 
Secondary school (High school) 79 
Diploma and over 84 

Employment Status  
Employed 349 

Earnings per month  
0-10,000 Baht/month 365 
More than 10,001 Baht/month 132 

Occupation  
Farmer 94 
Government worker 22 
Housewives/husbands 160 
Private employee 27 
Business owner 64 

Diabetes therapy  
Insulin 32 
Oral medication 318 
Combination of insulin and oral medication 143 
Non pharmacologic treatment 8 

Clinical characteristics Mean (SD) 
Diabetes duration (years) 9.87 ± 8.13 
HbA1c (mg %) 7.78 ± 1.77 
BMI 26.96 ± 5.57 
Presence of DFUs (n) 41 
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Health-related quality of life 

The mean score for the single item summarising participants overall HRQOL was 61.18 (SD 

18.74) and the single item summarising participants overall severity of T2DM was 28.45 (SD 

20.56). The mean scores for each subscale were: diabetes control 19.78 (SD 14.80); anxiety and 

worry 23.52 (SD 17.71); social burden 16.58 (SD 12.40); sexual functioning 15.89 (SD 19.28); 

energy and mobility 21.60 (SD 15.85); and other health problems and diabetes complications 

21.43(SD 18.41). (Table 10). 

Table 10: HRQOL among participants (n = 502) 

Abbreviation: DFU, diabetic foot ulcers 
aHigh score indicated poor HRQOL 
bHigh score indicated severity of disease  

Demographic and clinical characteristic predictors of HRQOL 

Overall HRQOL 

A multiple regression was performed for prediction of participants’ overall rating of HRQOL (see 

Table 11). The following variables that were significant in the univariate analysis were included in 

the prediction model: education levels, income, and use of insulin only. The multiple correlation 

coefficient (R = 0.14) was significantly different from zero, F = (3,495) = 3.52, p < 0.05 and 

accounted for 2 % of the variance in the dependent variable, as explained by the set of 

independent variables (R2 = 0.021, R2 adj
 = 0.015). None of the three variables that were significant 

in the univariate analysis were found to be significant predictors of overall HRQOL. 

Overall severity of T2DM 

A multiple regression was performed for prediction of participants’ rating of overall severity of 

their T2DM. The following variables that were significant in the univariate analysis were included 

in the prediction model: use of insulin only and use of combination of insulin and oral medication. 

The multiple correlation coefficient (R = 0.21) was significantly different from zero, F = (2,501) = 

11.753, p < 0.05 and accounted for 4 % of the variance in the dependent variable, as explained by 

the set of independent variables (R2 = 0.045, R2 adj
 = 0.041). Both use of insulin or combination of 

insulin and oral medication were found to be significant predictors of participants’ rating of the 

overall severity of their diabetes. 

D-39 dimensiona Mean (SD) 
Diabetes control (13 items) 19.78 ± 14.80 
Sexual functioning (3 items) 15.89 ± 19.28 
Social burden (6 items) 16.58 ± 12.40 
Anxiety and worry (4 items) 23.52 ± 17.71 
Energy and mobility (10 items) 21.60 ± 15.85 
Other health problems and diabetes complications (3 items) 21.43 ± 18.41 
Overall evaluation Mean (SD) 
Self-perceived overall HRQOL (1 item)a 61.18 ± 18.74 
Self-perceived overall severity (1 item)b 28.45 ± 20.56 
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Diabetes control 

A multiple regression was performed for prediction of HRQOL in the diabetes control domain (13 

items) for people with diabetes. The following variables that were significant in the univariate 

analysis were included in the prediction model: age, presence or absence of DFU, duration of 

diabetes, use of insulin only, use of a combination of insulin and oral medications, and smoking 

status. The multiple correlation coefficient (R = 0.28) was significantly different from zero, F = 

(6,487) = 6.69, p < 0.05 and accounted for 6.5 % of the variance in the dependent variable as 

explained by the set of independent variables (R2 = 0.076, R2 adj
 = 0.065). Younger age, longer 

duration of diabetes, smoking and those with DFUs had significantly poorer HRQOL relating to 

the diabetes control domain. 

Sexual functioning 

A multiple regression was performed for prediction of HRQOL related to sexual functioning (6 

items). The following variables that were significant in the univariate analysis were included in 

the prediction model: gender, education levels and smoking status. The multiple correlation 

coefficient (R = 0.37) was significantly different from zero, F = (3,502) = 27.68, p < 0.05 and 

accounted for 14 % of the variance in the dependent variable, as explained by the set of 

independent variables (R2 = 0.142, R2 adj
 = 0.137). Non-smoking status and female gender were 

found to be significant predictors of higher HRQOL relating to sexual functioning. 

Social burden 

A multiple regression was performed for prediction of HRQOL in the social burden domain (6 

items) among people with diabetes. The following variables that were significant in the univariate 

analysis were included in the prediction model: presence or absence of DFU, income, duration of 

diabetes, use of a combination of insulin and oral medications, and smoking status. The multiple 

correlation coefficient (R = 0.22) was significantly different from zero, F = (5,487) = 5.16, p < 

0.05 and accounted for 5 % of the variance in the dependent variable, as explained by the set of 

independent variables (R2 = 0.05, R2 adj
 = 0.041). Shorter duration of diabetes, non-smoking status, 

and absence of DFUs were found to be significant predictors of higher HRQOL relating to social 

burden. 

Anxiety and worry 

A multiple regression was performed for prediction of HRQOL in the anxiety and worry domain 

(4 items) for people with diabetes. The following variables that were significant in the univariate 

analysis were included in the prediction model: presence or absence of DFU, income, use of a 

combination of insulin and oral medications, and smoking status. The multiple correlation 

coefficient (R = 0.22) was significantly different from zero, F = (4,491) = 6.81, p < 0.05 and 

accounted for 5 % of the variance in the dependent variable, as explained by the set of 

independent variables (R2 = 0.053, R2 adj
 = 0.045). Non-smoking status, and higher income levels 

were found to be significant predictors of higher HRQOL relating to anxiety and worry. 
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Energy and mobility 

A multiple regression was performed for prediction of HRQOL in the energy and mobility domain 

(10 items) for people with diabetes. The following variables that were significant in the univariate 

analysis were included in the prediction model: presence or absence of DFU, income, duration of 

diabetes, use of insulin only, use of a combination of insulin and oral medications, and smoking 

status. The multiple correlation coefficient (R = 0.31) was significantly different from zero, F = 

(6,486) = 8.58, p < 0.05 and accounted for 9 % of the variance in the dependent variable, as 

explained by the set of independent variables (R2 = 0.096, R2 adj
 = 0.085). Shorter duration of 

diabetes, non-smoking status, absence of DFUs and non-use of insulin were found to be 

significant predictors of higher HRQOL relating to energy and mobility. 

Other health problems and diabetes complication 

A multiple regression was performed for prediction of HRQOL in the other health problems and 

diabetes complication domain (3 items) among people with diabetes. The following variables that 

were significant in the univariate analysis were included in the prediction model: presence or 

absence of DFU, income, duration of diabetes, use of insulin only, use of a combination of insulin 

and oral medications, and BMI. The multiple correlation coefficient (R = 0.28) was significantly 

different from zero, F = (6,485) = 6.68, p < 0.05 and accounted for 7 % of the variance in the 

dependent variable, as explained by the set of independent variables (R2 = 0.078, R2 adj
 = 0.066). 

Absence of DFUs, non-use of insulin and/or combination of insulin and oral medication and 

decreased BMI were found to be significant predictors of higher HRQOL relating to other health 

problems. 
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Table 11: Demographic and clinical characteristic predictors of Health-related quality of life 

 

Model Demographic and clinical characteristic predictors 
Diabetes 
control 

 Coeff. 95 % CI Sig. 
R2 = 0.76; Adj R2 = 0.65)    
(Constant) 56.595 40.818, 72.373 .000 
Age -.224 -.354, -.094 .001 
Duration of diabetes .208 .021, .395 .029 
Insulin only 5.341 -.136, 10.819 .056 
Combination of insulin and oral 2.825 -.332, 5.983 .079 
Smoking -8.392 -13.806, -2.977 .002 
Presence of DFUs -5.267 -10.009, -.525 .030 

Sexual 
functioning 

R2 = 0.14; Adj R2 = 0.13) 
(Constant) 49.643 35.377, 63.908 .000 
Smoking -9.229 -.335, .027 .008 
Gender -12.124 -15.667, -8.582 .000 
Education level 2.748 -.853, 6.350 .134 

Social 
burden 

R2 = 0.05; Adj R2 = 0.41) 
(Constant) 36.653 24.661, 48.645 .000 
Presence of DFUs -4.272 -8.219, -.324 .034 
Income  -.853 -2.494, .788 .308 
Duration of diabetes .167 .023, .311 .023 
Combination of insulin and oral 1.718 -.866, 4.303 .192 
Smoking -6.529 -11.152, -1.906 .006 

Anxiety and 
worry 

R2 = 0.05; Adj R2 = 0.045) 
(Constant) 58.556 41.819, 75.292 .000 
Presence of DFUs -5.226 -10.809, .357 .066 
Income -2.913 -5.219, -.607 .013 
Combination of insulin and oral 3.414 -.016, 6.845 .051 
Smoking -11.195 -17.634, -4.756 .001 

Energy and 
mobility  

R2 = 0.096; Adj R2 = 0.085) 
(Constant) 44.599 29.598, 59.599 .000 
Presence of DFUs -5.792 -10.720, -.863 .021 
Income -1.930 -3.986, 3.020 .066 
Duration of diabetes .237 .053, .421 .012 
Combination of insulin and oral 3.255 -.075, 6.586 .055 
Smoking -6.660 -12.425, -.896 .024 

Other Health 
problems 
and diabetes 
complication 

R2 = 0.078; Adj R2 = 0.066) 
(Constant) 26.689 -4.148, 3.962 .000 
Presence of DFUs -8.143 -.338, .033 .006 
Income -.792 -3.203, 1.619 .519 
Duration of diabetes 2.387 -.082, .349 .224 
Insulin only 11.853 5.120, 18.585 .001 
Combination of insulin and oral 5.133 1.244, 9.022 .010 
BMI .300 .016, .584 .038 

Overall 
HRQOL 

R2 = 0.021; Adj R2 = 0.015) 
(Constant) 4.389 4.030, 4.748 .000 
Education level .186 -.098, .470 .200 
Income .127 -.071,  .207 
Insulin only -.430 -.902, .042 .074 

Overall 
severity  

R2 = 0.045; Adj R2 = 0.041) 
(Constant) 2.271 2.118, 2.424 .000 
Insulin only .713 .200, 1.227 .007 
Combination of insulin and oral .621 .344, .898 .000 
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Discussion 

This cross-sectional study has contributed new knowledge related to the HRQOL and in particular 

has identified the predictors of HRQOL among people with T2DM in northern Thailand. In our 

study, participants had poor HRQOL in the domains relating to energy and mobility and other 

health problems and diabetes complications when compared to another study undertaken in the 

Thai population.176 This could be due to the fact that our study was undertaken in northern 

Thailand compared to the other study using the Thai version of the D-39176 which was undertaken 

in Southern Thailand. The lifestyles in these two regions are markedly different. Thailand is 

located in Southeast Asia, bordered by Laos on the North and East, Myanmar on the Northwest 

and west and Malaysia to the South196 and these geographical features contribute to the cultural 

differences relating to religious beliefs, lifestyle, and foods that may have influenced the HRQOL. 

In this study, the results obtained from the self-perceived HRQOL and disease severity mean score 

were 61.18 and 28.45. This result is consistent with the literature where studies have reported that 

people with T2DM do not perceive the relationship between HRQOL and severity of 

diabetes.197,198 This is because people value their HRQOL but do not consider their diabetes to be 

severe. This discrepancy requires prompt education strategies to be implemented. 

In this study age was a predictor of HRQOL in the domain relating to diabetes control with 

increasing age resulting in better HRQOL. This result is inconsistent with the literature where 

studies have reported  that younger people with T2DM  have better HRQOL compared to older 

people.66,186 Our finding could be due to the fact that the majority of older people in our study 

were living with a partner, had help and support, and therefore could have been perceived to have 

a better quality of life relating to diabetes control. Further research should be undertaken in the 

older age group for a better understanding of why older Thai people had better rating for the 

diabetes control domain. 

Previous studies that investigated the gender differences in HRQOL using other instruments 

identified females with T2DM having worse HRQOL.62,189,199 This is contradictory to our results 

where the female gender was found to be a significant predictor of high HRQOL in relation to the 

domain of sexual functioning. These results are consistent to those published on the same 

instrument survey, which shows that women were perceived to have better HRQOL.200 This 

appears to be because women are more active in self-care and preventive care; seeking up to date 

information and therefore adapting to their diagnosis.201 In contrast, men may be less concerned 

about their health conditions and this impacts upon sexual activities more than women. Therefore, 

identifying strategies to improve HRQOL among Thai males with T2DM is important. Low 

income was a predictor in the anxiety and worry domain of HRQOL which is consistent with prior 

studies by Alfian187 and Mngomezulu and Yang188. Those with high income may have more 

choice and be able to access higher quality medical care than people with a lower income. 

This study found the presence of a DFU was a predictor of low HRQOL in the domains relating to 

diabetes control, social burden, anxiety and worry, energy and mobility and other health problems 
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and diabetes complications which is consistent with the literature.12,62,79 People with DFUs incur 

nerve damage due to neuropathy and decreased peripheral circulation7 which can result in severe 

pain which impairs their mobility and physical functioning. This may be because having a chronic 

wound can have a bad odour and large dressings, which can cause problems in a person’s social 

life and therefore anxiety and depression. Our findings have provided additional information to 

support healthcare professionals to understand the impact that body perception, hygiene and 

culture can have on HRQOL. We would suggest that a nursing intervention should be 

implemented and focused on these domains for improving HRQOL among people with T2DM. 

Treatment with insulin and combination of insulin therapy and oral medication was associated 

with poorer HRQOL in the domain of other health problems and diabetes complications and in 

perception of overall severity of diabetes (Table 11). This finding is consistent with previous 

studies.176 Maddigan et al.190 also reported poor HRQOL among people with T2DM who received 

insulin therapy or oral medication. Receiving this medication is an indication of poor glycaemic 

control and may indicate development of other co-morbidities such as heart disease, stroke and 

kidney disease which impact on vision, dexterity, ambulation, emotion and pain or discomfort 

which impair HRQOL. 

These results indicate that evidence-based strategies need to be implemented to improve the 

overall HRQOL for adults with T2DM in northern Thailand. It is a challenge for healthcare 

providers to keep a wide range of factors in mind when establishing a nursing care intervention for 

people with T2DM. It is important to consider which factors affect HRQOL, particularly in 

different regions within Thailand. This approach would attempt to holistically improve physical, 

mental, social and spiritual needs as well as improving glycaemic control leading to better 

HRQOL. 

Strength and limitations 

The major strength of this study was the use of the Thai version of the Diabetes-39 which is a 

valid and reliable instrument for assessing the HRQOL among diabetic patients171, compared to 

other studies which have used generic questionnaires for evaluating HRQOL.11,61,62,69 Another 

strength was that the survey was able to be completed using the interview method. This meant that 

all eligible participants could complete the survey regardless of literacy levels. Thirdly, all 

interviewers were trained in the administration of the questionnaire which added to the robustness 

of the research methods. Despite the strengths of this study some of the limitations inherent in 

undertaking such a study need to be acknowledged. The study was undertaken using a non-

random sample and was conducted at a specialist diabetic clinic which could influence the results. 

Further, large scale multi-centre studies need to be undertaken to investigate the HRQOL of 

people with T2DM in the various regions of Thailand. For future research a larger sample size and 

the use of a disease specific questionnaire is suggested. 
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Conclusions 

The results of this study demonstrate that Thai people with T2DM have a poor HRQOL. None of 

the demographic or clinical characteristics are predictors of individual perceptions of overall 

HRQOL. However, in the domain of diabetes control, social burden, energy and mobility, and 

other health problems and diabetes complication domains, it was found that the presence of DFUs 

are potentially impacted by these dimensions. People with T2DM could not perform household 

chores and were unable to do what they wanted to do, as well as being unable to take care of daily 

activities. In these domains relating to diabetes control, sexual functioning, social burden, anxiety 

and worry and energy mobility, people who smoked had a significantly poorer HRQOL. People 

who were treated with insulin injection and a combination of insulin and oral medication tended to 

have poor HRQOL in the domain of other health problems and diabetes complication. Also, 

people with obesity had significantly poor HRQOL in this domain. 

People with T2DM showed that their self-perceived HRQOL was poor. However, they do not 

consider diabetes to be a serious disease. Therefore, they do not perceive the relationship between 

HRQOL and disease severity. Hence there is an urgent need for evidence-based strategies to be 

implemented to prevent the diabetes complications of T2DM. 

Acknowledgements 

We wish to thank all participants who took part in this study and all the Research Assistants who 

helped to gather data from participants. We would like to thank Gayle Netto for her help with 

SurveyMonkey. We would also like to thank Mr Denis Bristow for his assistance in editing the 

manuscript. 

Conflict of Interest: No author(s) have any conflicts of interest related to this publication. 

Funding: This is an unfunded study. 

Key words: diabetes knowledge, Thai population, cultural characteristic, transcultural nursing 

 



 

88 

Chapter 5 

Results: Diabetes Knowledge 

 This chapter presents publication 4, titled ‘Linguistic and Psychometric Validation of the Thai 

Version of Simplified Diabetes Knowledge Scale: A Measure of Knowledge of Diabetes in a Thai 

Population’. The publication addresses the research question: What is the diabetes knowledge of 

Thai adults living with T2DM? 

The publication has been published in SAGE Open Nursing, an open-access journal that is 

available online (Indexed in ProQuest, Google Scholar and Emerging Science Citation Index 

[ESCI]: Impact Factor [2017] = 0.59). 

Khunkaew S, Fernandez R, Sim J. Linguistic and psychometric validation of the Thai version of 

Simplified Diabetes Knowledge Scale: a measure of knowledge of diabetes in a Thai population. 

SAGE Open Nursing. 2018; 4: 1–8. Available from: 

http://journals.sagepub.com/doi/full/10.1177/2377960818791849 

Permission to include the publication within this thesis was granted. 

 

Abstract 

Purpose: To develop a linguistically and psychometrically validated Thai version of the 

Simplified Diabetes Knowledge Scale (T-SDKS) for adults with type 2 diabetes mellitus (T2DM). 

Design: A cross-sectional study was carried out among people with T2DM. 

Methods: Consecutive sampling was undertaken to recruit participants at the outpatient diabetes 

clinic of a hospital in northern Thailand. 

Results: A total of 502 patients with T2DM were recruited. The mean age of the participants was 

60.2 years, and 60.5 % were female. The T-SDKS attained a reliability coefficient of 0.79. The 

item-total correlation value was greater than 0.20 for each item, and the inter-item correlation 

ranged between 0.03-0.49. Respondents attained a mean percentage knowledge score of 42.39 % ± 

15.45 on T-SDKS. 

Discussion/Conclusions: The T-SDKS has demonstrated to be a brief and simple diabetes 

knowledge assessment tool to use in a busy clinical setting. 

Implication for Practice: The findings can be used to improve health education interventions. 
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Introduction 

An increasing prevalence of diabetes has been reported worldwide.8,18 In the United States, Selvin 

et al.18 found that the prevalence of diabetes among older adults had risen from 5.8 % in 1988-

1994 to 12.4 % in 2005-2010. In Canada, Greiver et al.19 estimated the population prevalence of 

diabetes to be 7.6 %. There is also an increasing prevalence of diabetes in developing countries.202 

Thailand is a developing country which is facing the problem of undiagnosed and late treatment of 

diabetes mellitus. Approximately 7.5 % of the Thai population have been diagnosed with diabetes, 

and an additional 35.4 % of the population have impaired fasting blood glucose levels.203 

Although diabetes is common in Thailand more than half of the population remain undiagnosed 

and hence may lack diabetes knowledge for self-management.204 

Research has demonstrated that knowledge about the disease, medications, diet, glucose 

monitoring, and foot care is essential for self-care management among people with 

diabetes.107,108,132,205,206 In a study undertaken on 307 participants in India with T2DM and a mean 

age of 55.6 years, only 23.8 % had good knowledge of diabetes and its management.207 Another 

study undertaken on 515 patients in Bangladesh reported that 45.6 % participants with T2DM had 

good knowledge of diabetes.208 The evidence also indicated that having knowledge was 

significantly associated with compliance to medication, non-pharmacological management207 and 

glycaemic control.208 

Knowledge can empower self-management hence, the assessment of diabetes knowledge is a 

fundamental aspect of diabetes care and assists in providing individualized diabetes education.108 

Despite the importance of knowledge for self-management there are few reliable and valid 

questionnaires that measure diabetes knowledge, particularly in the Thai language which can be 

used in the busy clinical setting. 

The 20-item Simplified Diabetes Knowledge Scale (SDKS)178 developed from the Michigan 

Diabetes Knowledge Scale179 has been extensively used to measure knowledge about diabetes. 

The SDKS consists of 20 items pertaining to diet, risk factors and self-management. The patient is 

required to provide a yes or no response to each item. A high score of correct answers indicates 

high knowledge of diabetes. The internal reliability (Cronbach’s alpha) for the SDKS ranged from 

0.69 to 0.71.178 

Given that a Thai version of the scale has not been developed, the aim of this study was to develop 

a linguistically and psychometrically validated Thai version of the Simplified Diabetes 

Knowledge Scale (T-SDKS) for adults with T2DM. 

Methods 

Instrument 

Development of the T-SDKS 

Permission to translate the SDKS (English version) was obtained from the instrument developers. 
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The SDKS was translated according to the World Health Organisation procedure for translation 

and adaptation of instruments209. Firstly, forward translation was undertaken by translating the 

scale from English to the Thai language to produce a version that was semantically and 

conceptually as close as possible to the original version. The translation was done independently 

by two people. The first person was a translator who was bilingual (English and Thai) and the 

second a Thai health professional who was familiar with the technical terms and had experience 

with translation from Thai to English. Secondly, an expert panel comprising of a Nutritionist and 

questionnaire development expert reviewed the primary version and compared it with the original 

version; changes were then made if required. The third step involved back translation of the Thai 

version of the questionnaire to English. This was undertaken independently by two bilingual Thai 

nurses. Both nurses had more than 20 years of nursing experience. The translated English version 

and the original English version were then compared to identify any discrepancies. The Thai 

version of the instrument was called the T-SDKS.  

Pilot testing the T-SDKS 
Pilot testing of the T-SDKS was undertaken on 30 Thai patients with T2DM who attended the 

diabetes clinic in the two weeks preceding the commencement of data collection. The T-SDKS 

was completed by 30 patients in a 1-1 interview with the researcher. In addition, the researcher 

asked the patients if the words/ expressions in the T-SDKS were easy to understand, relevant and 

did not cause offense. The researcher made notes of all the comments made by the patients. When 

comments were received from participants, the item was discussed with the expert panel who were 

involved in translation, and the panel provided recommendations for linguistic improvement. 

After the expert panel agreed on all the linguistic improvements, the final version of the T-SDKS 

was obtained for psychometric evaluation. In pilot testing, the overall self-administration for the 

T-SDKS questionnaire took on average 10 minutes to complete. Pilot testing of the T-SDKS was 

included in the institutional review board approval procedures for the larger study. Data from pilot 

testing was not included in the final analysis. 

Study design, sample and setting 
Recruitment for the study was undertaken between 13th September and 13th November 2016. A 

consecutive sample of patients attending the outpatient diabetes clinic at a large urban teaching 

hospital in northern Thailand were recruited to the study. This hospital provides health services to 

both rural and urban patients in the region. The inclusion criteria were: patients aged more than 18 

years old; people attending the outpatient diabetes clinic; people diagnosed with T2DM; and, 

willingness to participate in the study. People who were unable to communicate in Thai were 

excluded.  

Data collection 

Information about the study was provided by an assistant researcher at the diabetes outpatient 

clinic. Written consent was obtained from all participants who were willing to participate in the 

study. The questionnaire was then distributed to participants. The questionnaire consisted of three 
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parts which included data on demographics (age, gender, education), clinical characteristics 

(diabetes duration, HbA1C, BMI, diabetes therapy) and knowledge of diabetes. Data on clinical 

characteristics (up to six months) was collected from the medical records. For those willing to 

participate but who could not complete the questionnaire by themselves, a face to face interview 

was conducted to complete the survey. All interviewers were trained by the principal researcher 

and the interview took approximately 10 minutes. 

Data analysis 

Validity 

Validity is a key criterion for evaluating how well an instrument measures what it is intended to 

measure. Face validity is used to measure how relevant, credible and acceptable the instrument is 

following the translation process.13 An expert panel assessed the face validity of the translated T-

SDKS. To ensure content validity, Thai clinicians and a dietitian reviewed the final Thai version 

of the instrument to assess its relevance, appropriateness, clarity, and comprehensiveness within 

the Thai context. They completed an open ended questionnaire that explored the 

comprehensiveness of the T-SDKS, ease of understanding and ease of completion; length of time 

taken to complete the instrument and any other issues. 

All data were entered into Survey Monkey© and exported to SPSS version 21.1 for analysis. 

Categorical data were presented as percentages, and continuous data were presented as means and 

standard deviation (SD). Items-total correlations were used for testing the hypothesis construct 

total and then correlating the items with the total. Items with scores lower than 0.20 demonstrate 

weak correlation and are usually removed from a scale during development.210 Also, the inter-item 

correlation was employed for testing the correlation in each item. The inter-item correlation value 

in the range between 0.30-0.70 but not over 0.8 was considered acceptable.13 

Internal consistency 

Internal consistency was used to assess the reliability of the T-SDKS. Internal consistency is a 

measure of the degree of correlation between the items in the instrument. It has been established 

that the items should correlate moderately with each other and should contribute independently to 

the overall score. A perfect correlation of 1.0 indicates that the questions are measuring an 

identical construct. Hence the inter-item correlation value in the range between 0.30-0.70 but not 

over 0.8 was considered acceptable.13 The items were also examined for homogeneity of content 

using the corrected item-total correlations. Items with scores lower than 0.20 demonstrate weak 

correlation and are usually removed from a scale during development.210 Although, the responses 

to the items in the T-SDKS were binary (Yes/ No) Cronbach’s alpha has been reported to be 

suitable to establish the reliability of the instrument 211. Hence the internal consistency was 

evaluated using the standard Cronbach α coefficient. The guideline by Tavakol and Dennick212 

was used to determine the values greater than or equal to 0.9 were considered as excellent, 0.8 to -

<0.9 good, 0.7 to -<0.8 acceptable, 0.6 to -<0.7 questionable, 0.5 to -<0.6 poor and less than 0.5 

unacceptable. 
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Ethical consideration 

Participants provided informed written consent before participating in this study. This study was 

approved by the Human Research Ethics Committee (HREC) of both the University of 

Wollongong (HE16/209) and Uttaradit Hospital, Thailand (21/2016). 

Results 

Linguistic validation 

Comparison of the original version and the back-translation of the SDKS identified two items that 

required modification in order to be suitable within the Thai context. Some words that were not 

related to Thai culture were changed. Item 3 originally asked: “A pound of chicken has more 

carbohydrate in it than a pound of potatoes.” This was changed to “500 grams of chicken has more 

carbohydrate in it than 500 grams of rice.” The word potatoes was changed to rice as rice is the 

staple food of the Thai people and pound was changed to gram as it is the metric unit for 

measurement commonly used in Thailand. In item 8 olive oil was changed to rice bran oil because 

olive oil is not commonly used in the Thai context. 

A total of 506 patients with diabetes type 2 were invited to participate in the study and complete 

data were obtained from 502 patients (response rate = 99.2 %). Data cleaning was undertaken and 

missing data were identified for four patients. The cases with missing data were deleted list-

wise.213,214 Responses to all 20 items were obtained from 502 patients and were used in the final 

analysis. The sample size was considered to be adequate based on recommendations that a sample 

size of 300 or more is suitable for reliability testing due to reduced possibility of sampling 

error.215,216 Of the sample, 305 (60.75 %) were females, and 197 (39.24 %) were males. The 

average age was 60.17 years (± 10.70 years) and the average duration of diabetes was 9.87 years 

(± 8.13 years). Data obtained from the medical records identified that the most recent mean 

glycosylated haemoglobin (HbA1c) was 7.78 % (61.5 mmol/mol) (± 1.77), and mean body mass 

index was 26.96 (± 5.57) (Table 12). 
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Table 12: Demographics and Clinical Characteristics (n = 502) 

Variables All patients 
N = 502 

Mean (SD) 
Age (years) 60.17 ± 10.70 
Gender 
  Female 
  Male 

Number (%) 
305 (60.75) 
197 (39.24) 

Highest Qualification 
  Elementary school (Primary school) 
  Secondary school (High school) 
  Diploma and over 

Number (%) 
331 (65.73) 
79 (15.73) 
84 (16.73) 

Clinical characteristics 
  Diabetes duration (years) 
  HbA1c (in %(mmol/mol) 
  BMI 

Number (%) 
9.87 ± 8.13 

7.78 (61.5) ± 1.77 
26.96 ± 5.57 

Diabetes therapy 
  Insulin 
  Oral medication 
  Combination of insulin and oral medication 
  Non pharmacologic treatment 

Number (%) 
32 (6.37) 

318 (63.34) 
143 (28.48) 

8 (1.59) 

Abbreviations: HbA1c, Glycosylated Haemoglobin A1c; BMI, Body Mass Index 

Reliability 

The internal consistency for the full T-SDKS was high (Cronbach α = 0.79). The Cronbach’s 

alpha was greater than 0.70 for each of the items. The corrected item to total correlations which is 

a measure of scale homogeneity was greater than 0.20, except for item 19. All items showed good 

internal consistency210 (Table 13). The Cronbach’s alpha values if the item were deleted were 

lower than the resulting coefficients in each item, indicating that the exclusion of the items did not 

increase the reliability of the instrument. The inter-item correlation matrix ranged between 0.03-

0.49 (Table 14). 

Knowledge relating to diabetes - Known groups validity 

Overall the mean percentage of correct answers on the T-SDKS was 42.39 % ± 15.45. The 

questions which patients answered correctly were about knowledge relating to high blood pressure 

(88.7 %), numbness and tingling (75.7 %) and regular check-ups (87.8 %). In contrast, only 11.3 

%, 12.8 % and 20.6 % of participants had knowledge about Glycosylated haemoglobin (HbA1c) 

levels, attendance at clinic appointments and testing blood glucose (Table 13). 
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Table 13: Thai Version of Simplified Diabetes Knowledge Scale (T-SDKS) Item and Reliability Analysis 

No T-SDKS Item 

T-SDKS 
All patients 

(n=502)  

Corrected Item-
Total 

Correlation 

Cronbach’s 
Alpha if Item 

Deleted 
n (% correct) 

1 The diabetes diet is a healthy diet for most people. * 338 (67.5) .271 .786 

2 
Glycosylated haemoglobin (HbA1c) is a test that measures your average blood glucose 
level in the past week. 

56 (11.2) .329 .783 

3 500 grams of chicken has more carbohydrate in it than 500 grams of rice. 119 (23.7) .399 .778 
4 Orange juice has more fat in it than low fat milk. 195 (38.8) .374 .780 

5 
Urine testing and blood testing are both equally as good for testing the level of blood 
glucose. 

100 (19.9) .362 .780 

6 Unsweetened fruit juice raises blood glucose levels. * 170 (33.9) .359 .781 
7 A can of diet soft drink can be used for treating low blood glucose levels. 211 (42.0) .445 .776 
8 Using rice bran oil in cooking can help prevent raised cholesterol in the blood * 251 (50.0) .398 .778 
9 Exercising regularly can help reduce high blood pressure. * 445 (88.6) .272 .785 
10 For a person in good control exercising has no effect on blood sugar levels. 174 (34.7) .362 .780 
11 Infection is likely to cause an increase in blood sugar levels. * 256 (51.0) .434 .775 
12 Wearing shoes a size bigger than usual helps prevent foot ulcers. 140 (27.9) .262 .786 
13 Eating foods lower in fat decreases your risk for heart disease. * 347 (69.3) .284 .786 
14 Numbness and tingling may be symptoms of nerve disease. * 383 (76.3) .373 .780 
15 Lung problems are usually associated with having diabetes. 181 (36.1) .430 .776 
16 When you are sick with the flu you should test for glucose more often. * 132 (26.3) .393 .778 
17 High blood glucose levels may be caused by too much insulin. 175 (34.9) .423 .777 

18 
If you take your morning insulin but skip breakfast your blood glucose level will 
usually decrease. * 

215 (42.9) .396 .778 

19 
Having regular check-ups with your doctor can help spot the early signs of diabetes 
complications. * 

439 (87.6) .260 .786 

20 Attending your diabetes appointments stops you getting diabetes complications. 63 (12.6) .184 .789 

* Indicates that the TRUE response is the correct response  
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Table 14: Inter-Item Correlation Matrix 

T-SDKS Item 
1 

Item 
2 

Item 
3 

Item 
4 

Item 
5 

Item 
6 

Item 
7 

Item 
8 

Item 
9 

Item 
10 

Item 
11 

Item 
12 

Item 
13 

Item 
14 

Item 
15 

Item 
16 

Item 
17 

Item 
18 

Item 
19 

Item 
20 

Item 1 1                    
Item 2 .179 1                   
Item 3 .189 .257 1                  
Item 4 .104 .171 .319 1                 
Item 5 .191 .258 .244 .228 1                
Item 6 .088 .174 .204 .230 .155 1               
Item 7 .185 .257 .327 .245 .154 .287 1              
Item 8 .159 .151 .174 .187 .155 .168 .248 1             
Item 9 .088 .071 .106 .114 .157 .130 .186 .222 1            
Item 10 .120 .128 .177 .182 .165 .151 .160 .231 .253 1           
Item 11 .059 .168 .171 .158 .175 .169 .309 .281 .186 .269 1          
Item 12 .112 .168 .078 .040 .144 .110 .075 .147 .067 .219 .116 1         
Item 13 .078 .066 .103 .081 .092 .130 .160 .202 .129 .140 .174 .159 1        
Item 14 .117 .071 .095 .119 .192 .127 .166 .272 .114 .097 .280 .119 .225 1       
Item 15 .116 .226 .241 .191 .182 .191 .202 .161 .035 .082 .283 .087 .134 .289 1      
Item 16 .144 .164 .192 .171 .140 .149 .147 .184 .037 .210 .222 .176 .130 .179 .320 1     
Item 17 .126 .085 .191 .260 .109 .187 .220 .160 .067 .150 .212 .062 .129 .234 .327 .278 1    
Item 18 .148 .151 .180 .195 .108 .220 .221 .146 .121 .105 .203 .135 .103 .156 .275 .225 .497 1   
Item 19 .037 .007 .053 .093 .127 .180 .095 .072 .189 .150 .126 .103 .146 .166 .135 .150 .105 .089 1  
Item 20 .062 .001 .050 .070 .138 .005 .036 .019 .082 .148 .064 .126 .085 .134 .072 .085 .095 .095 .360 1 
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Discussion 

The aim of this study was to develop a linguistically and psychometrically validated Thai version 

of Simplified Diabetes Knowledge Scale (T-SDKS) for adults with T2DM. The major strength of 

the study was the rigor in which the instrument was translated and validated. Forward and 

backward translation was undertaken according to the WHO guidelines. Validation was 

undertaken using expert, independent translators, discussion with an expert panel and interviews 

with patients. The content validity phase indicated that in order to be consistent with the Thai 

culture, some items required modification as simply translating and using a questionnaire in 

another linguistic context is not appropriate.217 Hence, the unit of the measurement in item 3 was 

changed from pounds to grams which is the metric system commonly used in Thailand. In 

addition as most of the Thai people eat rice as a main meal218 a pound of potatoes was changed 

into 500 grams of rice, and olive oil was changed to rice bran oil (item 8). These changes were 

made following extensive discussions with Thai dietitians and the research team. The large sample 

size was another strength of the study which enabled psychometric evaluation of the T-SDKS. 

Measurement of reliability showed acceptable (Chronbach α = 0.79) results for the T-SDKS.212 

This is similar to the original SDKS English version.178 

Item 9 relating to high blood pressure had the highest percentage (88.6 %) of correct responses. 

The results obtained in this study are lower than other studies178 where a larger percentage of 

people (96 %) had the correct answers. The majority of the participants in this study had high 

levels of knowledge relating to high blood pressure (88.6 %), numbness and tingling (76.3 %) and 

regular check-ups (87.6 %) which is not congruent with other studies. In the study by Collins et 

al.178 the majority of the participants had knowledge relating to diabetes diet (96 %) and foods low 

in fat (95 %). These results could be due to the extensive prevention and awareness programs 

conducted in the UK178 and indicate that some of these programs are not being conducted in the 

Thai context where our study was undertaken. 

The results obtained in our study about knowledge of high blood pressure and need for regular 

check-ups could be due to the fact that a large proportion of people in Thailand have high blood 

pressure.203 It is possible that participants in our study had received education about blood 

pressure management during routine visits to the GP. 

Low levels of knowledge were demonstrated in the following items: Glycosylated hemoglobin 

(HbA1c) (11.2 %), testing blood glucose (19.9 %) and clinic appointments (12.6 %) (Table 13). 

This low level of knowledge could be due to the fact that the majority of the participants had only 

primary education (65.73 % of all participants) which could also affect their health literacy levels 

as there is a strong association between educational attainment and health literacy.219 It could be 

postulated that the participants had a caregiver looking after them who had knowledge relating to 

diabetes but as this was not investigated in this study it would require further investigation. Given 

the low literacy levels, strategies such as audio-visual aids could be used to supplement education 

to people with T2DM in the Thai setting. The T-SDKS takes less than 10 minutes to complete and 
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can be used in busy clinical clinic settings to identify patients with limited knowledge in order to 

provide targeted health education interventions. 

Despite the strengths of the study, the limitations of this study need to be considered. Firstly the 

sample was recruited using a convenience sample from a single centre in northern Thailand. 

Secondly the majority of participants had only primary education which may have influenced their 

knowledge levels related to diabetes and hence caution needs to be used when generalising the 

results to the wider Thai population. In addition, the author had to use interview techniques for 

some participants with low literacy levels which may have led to potential bias in data collection. 

Therefore, further well designed research studies need to be undertaken to test the T-SDKS in a 

diverse sample of Thai people with T2DM. In addition, evaluation of the construct validity of the 

T-SDKS using a large sample is needed. 

Further research is required to investigate whether the T-SDKS has comparable reliability and 

validity in this population group across other regions in Thailand. 

Conclusion 

The simplified (true/false) version of the T-SDKS provided an acceptable content validity and 

reliability for assessing diabetes knowledge in the Thai context. This instrument can be used as a 

diagnostic tool for targeted health education intervention in Thailand. The T-SDKS is a reasonably 

easy to use survey that measures general diabetes knowledge and also can be used in a busy 

clinical setting. 
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Chapter 6 

Results: HRQOL and Self-Care Management among People with 
DFUs 

This chapter presents Publication 5, titled ‘Health-related quality of life and self-care management 

among people with diabetic foot ulcers’. The publication addresses the research question: What is 

the HRQOL and self-care management practices among Thai adults living with DFUs? 

The publication has been published in SAGE Open Nursing which is open-access and available 

online (Indexed in ProQuest, Google Scholar and ESCI: Impact Factor [2017] = 0.59). 

Khunkaew S, Fernandez R, Sim J. Health-related quality of life and self-care management among 

people with diabetic foot ulcers. SAGE Open Nursing. 2018; 5: 1–10. DOI: 

10.1177/2377960819825751 

Permission to include the publication within this thesis has been granted. 
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Abstract 

Diabetic foot ulcers (DFUs) are a common complication of diabetes that impacts on the Health-

related quality of life (HRQOL). Foot care is an important factor in the self-care management of 

patients with DFUs. The objective of this study was to investigate the HRQOL and foot-care 

management of people with DFUs. A cross-sectional study involving 41 people with DFUs was 

conducted at a large tertiary hospital in northern Thailand. The Diabetes Foot Ulcers Scale-Short 

Form (DFS-SF) and the VA-diabetes Foot Care Survey were used to assess the HRQOL and foot 

care management among people with DFUs. The majority of the participants were female (n = 24, 

58.5 %) and the mean age was 62.13 years. The scores for HRQOL in the six domains were: 

leisure (66.95 ± 28.03); physical health (68.93 ± 28.51); dependence/daily life (80.08 ± 25.23); 

negative emotions (71.23 ± 29.48); worried about ulcers (62.20 ± 31.97); and bothered by ulcer 

care (69.36 ± 25.20). High scores indicate a high (good) HRQOL. Less than a third of the 

participants reported that they had received education about foot care management. Almost all 

participants reported that they washed their feet daily; however a large proportion did not test the 

water temperature or use lubricants on their feet. Most of the participants did not have a mirror for 

checking under their feet (48.8 %) and there was a lack of knowledge about how to use a mirror 

for foot inspections (51.2 %). This study provides guidance for clinicians on the content and 

delivery of diabetes education programs for people with diabetes (and DFUs) in northern 

Thailand. The findings provide guidance on existing knowledge and the need for programs to 

address barriers to foot self-care management both in terms of skills and attitudes. 

Keywords: health-related quality of life, self-care management, diabetic foot ulcer, nurse, 

northern Thailand 

Introduction 

Diabetic foot ulcers (DFUs) are a common complication estimated to affect up to 25 % of people 

with diabetes mellitus globally.220 DFUs are associated with increased mortality31 with a 5 year 

mortality rate in people with newly diagnosed DFUs estimated to be 40%.31 Evidence obtained 

from cross sectional studies47,68,79 and systematic reviews221 have reported decreased HRQOL 

among people with DFUs. Studies using the SF-36 have reported poor HRQOL in people with 

DFUs46,47,222 when compared to people without DFUs. 

Review of Literature 

People with DFUs have a poorer HRQOL in the physical, financial and psychological 

domains.61,62,64,83,223-226 People with DFUs who experience poor healing have poorer HRQOL in 

the mental health, social and physical domains.227 In addition, a large multicentre study that 

included 10 different countries demonstrated that low HRQOL in patients with DFUs was a 

predictor of amputation and mortality.86 

Poor HRQOL can be attributed to various factors including pain, fatigue, wound infections, 

frequent dressing changes, restricted mobility and social isolation. People with DFUs experience 
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severe pain related to diabetic peripheral neuropathy (DPN). A large multicentre study conducted 

in Norway reported that 75 % of people with DFUs experienced pain while walking and/or 

standing and also during the night.48 However, there is controversy in the literature about the 

impact of pain on HRQOL with some studies indicating that pain is not a determinant of 

HRQOL.48,225 

Lack of sleep due to pain, altered life circumstances or anxiety leading to fatigue have all been 

reported to contribute to poor HRQOL.228 These factors may be exacerbated by attending clinic 

visits, hospitalisation and dressing changes.229 Presence of wound infection has been reported as a 

predictor of poor HRQOL in patients with DFUs.225 Restricted mobility due to difficulties in 

functioning, problems with footwear and amputations are reported to cause depression and 

anxiety, and social isolation among people with DFUs.222,230-232 Poor psychosocial adjustment, and 

low self-perceptions have also been reported.177 

Foot self-care management is a key to reducing mortality for people with DFUs.233 Self-care 

knowledge can assist people with diabetes to assess their feet, seek help when needed and 

collaborate with healthcare providers to reduce the risk of foot ulcers.234 Foot self-care practices 

among people with DFUs have been found to be poor.113 In a cross-sectional survey of 352 

patients in Nigeria, only a third had good knowledge of foot care and of these more than 60 % 

were not aware of the importance of checking the inside of their footwear or what action to take if 

they found redness or bleeding between their toes.132 

The prevalence of DFUs among Thai people is rapidly increasing. In a large comprehensive foot 

examination survey undertaken in Thailand of people with diabetes, 15 to 26 % had foot 

problems.135 In a study of amputees conducted in Thailand, 32 % of amputations were related to 

type 2 diabetes mellitus.235 In addition, 2.2 % of people with DFUs have been reported to have had 

a history of amputation and 10.6 % were identified as high risk to develop further foot ulcers.236 

Despite the increasing prevalence of DFUs in Thailand, there is a dearth of research relating to 

HRQOL and foot care practices among Thai people with DFUs. A better understanding of the 

impact of a DFU on the person’s HRQOL will enable clinicians to provide better care for these 

patients. In addition, identifying gaps in knowledge relating to foot self-care management will 

enable clinicians to provide patient education to reduce DFUs and the impact they have on 

HRQOL. 

This study is part of a larger research project assessing the HRQOL, diabetes knowledge and self-

care management among Thai people with diabetes mellitus. The objective of this study was to 

investigate the HRQOL and the self-care management behaviours among people with DFUs using 

a DFU specific instrument in a tertiary-level hospital in northern Thailand. 

Methods 

Design 

A cross-sectional study was undertaken of people with DFUs attending a diabetic foot clinic. 
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Research question 

What is the HRQOL and the self-care management behaviours among people with DFUs in a 

tertiary-level hospital in northern Thailand? 

Sample 

Consecutive sampling was used to recruit people attending the outpatient diabetes and foot clinic 

in northern Thailand. Data were collected between 13th September and 13th November in 2016. 

Inclusion/exclusion criteria 

Participants were recruited if they were: over 18 years; had one or more DFUs; attended the 

diabetic outpatient clinic; were willing to participate, and able to read/understand the Thai 

language. People who had cognitive impairment or communication difficulties and could not 

understand the Thai language were excluded. All potential participants were given a participant 

information sheet and informed consent was obtained prior to recruitment. Participation was 

voluntary. 

Data collection 

Information about the research was provided to eligible participants using a standardised script. 

Participants were invited to complete the survey by self-administration or interview. Participants 

who were unable to read or write had a 1:1 interview with the researcher to complete the survey. 

Self-administration took approximately 15 minutes and interviews took approximately 25 minutes 

to complete. 

Data collection instruments 

Data were collected relating to demographic and clinical characteristics, HRQOL and self-

management behaviours relating to foot care. The demographic and clinical characteristics are 

included in Table 15. 

Health-related quality of life 

Health-related Quality of Life (HRQOL) was measured using the disease specific Diabetic Foot 

Ulcer Scale-Short Form (DFS-SF).177 The DFS-SF was validated previously against the Diabetes 

Foot Ulcers Scale (DFS) and was reduced from 64 items to 29 items.230 The 29 item DFS-SF 

comprises of six subscales: leisure (5 items), physical health (5 items), dependence/daily life (5 

items), negative emotions (6 items), worries about ulcers/feet (4 items), and bothered by ulcer care 

(4 items).177 Responses to each item are rated on a 5-point Likert scale ranging from 1 “not at all” 

or “none of the time” to 5 “a great deal” or “all of the time” or “extremely”. Individual items on 

the DFS-SF are reverse coded and high scores on the DFS-SF indicate a high (good) HRQOL. The 

reliability of the DFS-SF has been reported to be greater than 0.7.177 The DFS-SF has been 

reported to be acceptable for use in clinical settings.85 A Thai version of the survey was not 

available, so permission to translate the DFS-SF into Thai was granted from the Mapi Research 
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Trust™ (Lyon, France). The standard process for forward and back translation was undertaken 

using a panel of bi-lingual nutritionists, nurses and clinicians.13,181 

Self-management relating to foot care 

Self-management relating to foot care was assessed using the VA-diabetes Foot Care Survey180 

which included sub-scales on education received about foot care, foot care practices and barriers 

to foot care. Education received about foot care comprised of 13 items that were scored on a 4-

point scale that classified amount of knowledge (see Table 16). Practices relating to foot care were 

measured using 14 items and were scored on a 5-point scale that classified the frequency of the 

practices. Barriers to foot care were measured using 14 items and patients had to select the items 

that they considered were a barrier. Permission to translate the VA-diabetes Foot Care Survey was 

granted by Olson et al.180. The VA-diabetes Foot Care Survey was translated into Thai and 

standard translation methods were followed using a panel of bi-lingual nutritionists, nurses and 

clinicians.13,181 

Ethical approval 

All procedures performed in this research were in accordance with the ethical standards of the 

institutional and/or national research committee and with the 1964 Helsinki declaration and its 

later amendments or comparable ethical standards.237 The study was approved by the Human 

Research Ethics Committee, University of Wollongong (HE 16/209) and Uttaradit Hospital, 

Thailand (21/2016). 

Statistical analysis 

All data were entered into SurveyMonkey© and then exported into SPSS version 21.0182 for 

analysis. The scoring of the DFS-SF was based on the sum of all items; the raw items were reverse 

coded according to author guidelines. The scores for each dimension were transformed on a scale 

from 0-100, with high score indicating better HRQOL.177 Descriptive statistics were used to 

summarise the demographic and clinical characteristics; HRQOL scores and self-care 

management relating to foot care. 

Results 

Sample characteristics 

Data were obtained from 41 patients with DFUs who attended the foot clinic. The majority of the 

participants were female (n = 24, 58.5 %). The mean age of the participants was 62.13 years, 68.2 

% of participants were living with a partner, 85.3 % were employed and 82.9 % were earning 0-

10,000 Baht/month. Approximately half (48.8 %) of participants were using oral diabetic 

medications. The mean duration of diabetes was 11.99 ± 8.51 years, the mean Haemoglobin A1c 

(%) was 8.07 ± 2.08 , and the mean BMI was 27.92 ± 7.88 (see Table 15). All participants had 

DFUs that were Wagner’s grade 1 (82.9 %) or grade 2 (17.1 %). 
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Table 15: Demographic and clinical characteristics  

Abbreviations: DFU - diabetic foot ulcer; HbA1c - Glycosylated Haemoglobin A1c; BMI 
- Body Mass Index; SD - Standard Deviation 
HRQOL 

The scores for HRQOL for the six domains were: leisure (66.95 ± 28.03); physical health (68.93 ± 

28.51); dependence/ daily life (80.08 ± 25.23); negative emotions (71.23 ± 29.48); worried about 

ulcers (62.20 ± 31.97); and bothered by ulcer care (69.36 ± 25.20) (Figure 12). High scores on the 

DFS-SF indicate a high (good) HRQOL. 

  

Variables Percentage of people with 
DFUs (n=41) 

Gender  
female 58.5 
male 41.5 

Smoker 7.3 
Age (mean ± SD) 62.13 ± 9.53 
Marital Status 

Living with partner 68.2 
Not living with partner 31.7 

Highest Qualification 
Elementary school (Primary school) 73.2 
Secondary school (High school) 17.1 
Diploma and over 7.3 

Employment Status 
Unemployed 14.7 
Employed  85.3 

Earnings per month 
0-10,000 Baht/month 82.9 
More than 10,001 Baht/month 17 

Occupation  
Farmer 19.5 
Government worker 0 
Housewives/husbands 31.7 
Private employee 4.9 
Business owner 12.2 

Diabetes therapy 
Insulin  12.2 
Oral medication  48.8 
Combination of insulin and oral medication 34.1 
Non pharmacologic treatment 4.9 

Clinical characteristics Mean (SD) 
Diabetes duration (years) 11.99 ± 8.51 
HbA1c (mg %) 8.07 ± 2.08 
BMI 27.92 ± 7.88 
Wagner’s Grade  
Grade 1 82.9 
Grade 2 17.1 
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Figure 13: Diabetic Foot Scale-Short Form subscale scores for HRQOL among people with DFUs 
(n=41) 

Note: High scores indicate a high (good) HRQOL. 

Education received about foot care (VA-diabetes Foot Care Survey) 

The findings provide a summary of the participants’ recollection of the education they received 

about foot care and self-care management of their feet (see Table 16). A large percentage of 

participants reported that they received no education at all about using a special mirror to check 

under their feet (51.2 %); gently filing calluses (46.3 %); not cutting corns or calluses with 

scissors (43.9 %); cutting their toe nails (41.5 %); and avoiding extremes in temperature (either 

hot or cold) (34.1 %). Only 39.0 % of participants reported that they had received enough 

education about keeping their feet clean. Wearing shoes at all times is an important self-care 

management strategy for preventing DFUs. Only 12.2 % of participants reported that they 

received enough education on always wearing shoes, and a further 51.2 % received some 

education but would like to know more. 
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Table 16: Education Received on Foot Care Using VA-diabetes Foot Care Survey (n = 41) 

 

 

 

 

 

 

 

 

 

 

Barriers to foot care (VA-diabetes Foot Care Survey) 

The findings summarise the perceived barriers by participants to undertaking self-care 

management of their feet (see Table 17). The most significant barriers to good foot care were not 

having a mirror to check their feet (48.8 %); not having the correct shoe inserts (41.5 %); and 

either knowing what to do but not knowing how to care for their feet (36.6 %) or not knowing how 

to care for their feet (34.1 %). Some of the items assessed attitudes and actions as barriers, such 

as: “I couldn’t remember to do it” (26.8 %); “I didn’t have time” (14.6 %); and “I didn’t think it 

was important” (12.2 %). These items show that participants’ understanding about why they were 

conducting self-care of their feet may have been missing. 

Table 17: Perceived Barriers to Foot Care Using VA-diabetes Foot Care Survey (n = 41) 

 

Item (Item Number) Nothing at 
all (%) 

A little 
bit (%) 

Some, but 
would like to 
know more 

(%) 

Enough 
(%) 

Using a special mirror (6) 51.2 2.4 39.0 7.3 
Gently filing calluses (8) 46.3 4.9 34.1 14.6 
Not cutting corns or calluses 
with scissors (10) 43.9 4.9 46.3 4.9 

Cutting nails (9) 41.5 2.4 39.0 17.1 
Avoiding hot/cold (7) 34.1 12.2 36.6 17.1 
Always wearing shoes (4) 22.0 14.6 51.2 12.2 
Keep skin moist (5) 19.5 12.2 48.8 19.5 
Check feet regularly (1) 14.6 26.8 34.1 24.4 
Not using drugstore chemicals 
or other remedies not ordered 
by healthcare providers (11) 

14.6 19.5 39.0 26.8 

Choosing proper shoes (3) 12.2 19.5 39.0 29.3 
Whom to call for foot problems 
(13) 12.2 19.5 46.3 22.0 

Keeping feet clean (2) 7.3 19.5 34.1 39.0 
When to call for foot problems 
(12) 7.3 19.5 48.8 24.4 

Item (Item Number) Total n = 41 
(%) 

I didn’t have a mirror (7) 48.8 
I didn’t have the right shoe inserts (6) 41.5 
I know what to do, but I didn’t know how to do it (2) 36.6 
I didn’t know what to do (1) 34.1 
I couldn’t remember to do it (9) 26.8 
I didn’t have the right shoes (5) 24.4 
I needed professional help (10) 17.1 
I needed help from family and friends (11) 17.1 
I didn’t have time (3) 14.6 
I couldn’t see well enough to do it (13) 14.6 
I couldn’t comfortably reach my feet to do it (14) 14.6 
I didn’t think it was important (12) 12.2 
I couldn’t afford it (4) 7.3 
I didn’t have a foot stool (8) 4.9 
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Foot care practices 

These results summarise participants self-reported foot care practices (see Table 18). Nearly all 

participants reported that they washed their feet every day (97.6 %); and most never walked 

barefoot outside (78.9 %). However, 70.7 % of participants indicated that they walked barefoot 

inside their house. The activities which were not conducted by participants were: not testing the 

water temperature (87.8 %); not soaking feet for 10 minutes (85.4 %); not using lubricants (61.0 

%); and not looking at the bottom of their feet (24.4 %). Trimming their toe nails once a week was 

performed by 75.6 % of participants. Drying between their toes was completed by 63.4 % of 

participants every day and 68.3 % of participants checked their shoes every day. 

Table 18: Self-Reported Foot Care Practices Using VA-Diabetes Foot Care Survey (n = 41) 

 

Discussion 

To the best of our knowledge, this is the first study undertaken to investigate the HRQOL, self-

reported knowledge on foot care, actual foot care practices and barriers to foot care in people 

living with DFUs in northern Thailand. For participants in this study, scores in all HRQOL 

domains were high. This result is contradictory to that reported in a cross-sectional study 

conducted in South India where patients with DFUs had poor HRQOL on all six domains, (mean 

scores ranging between 33.6-44.3).238 This result may relate to the fact that participants in our 

study had less severe DFU’s with Wagner’s Grade 1 and Grade 2 DFUs only. 

This study used the disease-specific instrument, DFS-SF for assessing the HRQOL among people 

with DFUs. The DFS-SF captures the specific problems relating to diabetes complications. In our 

study, participants reported high HRQOL in the domains relating to leisure, physical health and 

dependence/ daily life which is similar to other published studies.83,239,240 This result is interesting 

as the high HRQOL in the domain relating to dependence/daily life could be due to the fact that 

the participants had family or social support to assist with daily living activities. In addition, most 

Items (item Number) 
Not at 

all  
(%) 

Daily 
(%) 

Several 
times a week 

(%) 

Once a 
week 
(%) 

Once or 
twice a 
month 

(%) 
Tested the water temperature (5) 87.8 2.4 2.4 7.3 0.0 
Soaked feet for 10 min (4) 85.4 0.0 4.9 4.9 4.9 
Walked barefoot outside (14) 78.9 17.1 0.0 0.0 4.9 
Filed calluses (8) 75.6 2.4 4.9 4.9 12.2 
Used lubricants (7) 61.0 22.0 0.0 9.8 7.3 
Changed shoes (12) 56.1 22.0 9.8 2.4 9.8 
Wore stocking (11) 43.9 36.6 9.8 7.3 2.4 
Looked at the bottom feet (1) 24.4 53.7 9.8 7.3 4.9 
Walked barefoot inside (13) 24.4 70.7 0.0 0.0 4.9 
Checked between toes (2) 19.5 65.9 4.9 4.9 4.9 
Dried between toes (6) 19.5 63.4 9.8 4.9 2.4 
Checked shoes (10) 12.2 68.3 7.3 7.3 4.9 
Washed feet (3) 0.0 97.6 0.0 0.0 2.4 
Trimmed nails (9) 0.0 4.9 0.0 70.7 24.4 



 

107 

of the participants have lived with DFUs for an average of two years which could mean that over 

time they learnt to adapt and promote their independence in tasks such as cooking, dressing, and 

organising their daily life. 

Low scores indicating poor HRQOL were observed in the domain “worried about ulcers” which is 

congruent with the literature.83,240 It could be postulated that the poor HRQOL in this domain may 

be due to people being concerned about the development of further ulcers, the existing ulcers not 

healing, development of wound infection and the fear of amputation. Care of a foot ulcer can 

require multiple visits to foot clinics over a long period of time before the ulcer heals. Finding 

time to attend the clinics might also be a cause of concern as the majority of the participants were 

employed. 

Education about foot care 

Only a third of the participants indicated that they had received education about the various 

aspects of foot care. Nearly half the participants indicated that they did not know about using 

mirrors to check the toes, cutting toenails, and not using scissors to cut corns or calluses. This lack 

of knowledge is reflected in the poor practices relating to foot care with just over half the 

participants indicating that they checked and dried between the toes, and trimmed their toenails. 

The low rates relating to checking the feet and toes regularly could be due to the lack of resources 

such as mirrors and foot stools, and lack of assistance to undertake foot care. Furthermore, 

participants indicated that they were unaware of what to do/who to call if they did find a foot 

problem. This provides insight into the nature of education that participants had received and the 

need for education and behaviour change to achieve good self-care management practices among 

people with DFUs. 

A large proportion of participants indicated that they walked barefoot inside the house but not 

outside the house. This could be due to the fact that walking barefoot inside the house is culturally 

appropriate for Thai people.241 Almost all participants indicated that they washed their feet every 

day; this could be due to the habitual rituals for Thai people to wash their feet. The majority of the 

participants reported that they did not test the water temperature. This question may have been 

misinterpreted as formally testing the water temperature with a thermometer. Testing the water 

temperature with an elbow is a practical way to test the water temperature prior to bathing and/or 

soaking. The results from this study indicate that strategies that are culturally appropriate to 

improve knowledge relating to foot care are required. This would include knowing when and who 

to call for foot problems, the process of checking feet regularly and keeping skin moist. Including 

information on why this is important may assist with behaviour change. 

Barriers to foot care 

Surprisingly, the biggest barrier to foot care was not having a mirror to check the base of the feet. 

Other studies have found that people with DFUs who did not practise foot self-care were 2.52 time 

more likely to develop DFUs.129 The process of regularly checking the feet is important for 
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prevention and early recognition of problems. Many people with DFUs cannot reach and see 

under their feet, so a mirror is an important piece of equipment for foot self-care practices. 

The importance of good knowledge relating to foot care is vital for the management of DFUs. In 

this study low knowledge of foot care was reported by more than a third of the participants. These 

results are significantly poor when compared to that reported in the literature. The poor knowledge 

could be due to the fact that nearly three quarters of participants in the study had only primary 

school education. Low levels of education and health literacy have previously been associated 

with poor foot self-care practices.126 In addition, it is possible that participants did not receive 

appropriate education when they visited health professionals. This may be due to lack of time for 

the patient and the health professional and/or lack of resources. Usual care in Thailand involves 

people who are newly diagnosed with diabetes mellitus attending an outpatient appointment to 

receive follow-up care related to knowledge of diabetes, self-care management and treatment of 

DFUs (if present). Diabetes outpatient clinics are usually very busy and over-crowded.242 In 

addition, specialist positions such as Podiatrists and Diabetes Educators are often filled by Nurses 

in rural areas where such specialists are not available. The American Diabetes Association (ADA) 

recommends providing Diabetes Self-Management education and training to those people who are 

diagnosed with diabetes mellitus.243 It is not clear if these recommendations are always fulfilled in 

all outpatient clinics in Thailand. In addition to not having adequate knowledge, not having the 

right shoes and a mirror to check the feet were identified as barriers by nearly half of the 

participants. Improving education and providing advice for selecting shoes and providing 

appropriate resources (such as mirrors) should be implemented so that participants can ensure they 

have the equipment they need to protect their feet. The provision of education about good self-care 

management of the feet is an important strategy for preventing DFUs and assisting healing of 

DFU’s. 

Strengths and limitations 

The strength of the study was the rigor in which it was conducted. Firstly, the use of a validated 

disease specific instrument to measure HRQOL enabled data to be captured that is specific to 

DFUs. In most studies examining HRQOL in people with DFUs, generic tools such as the SF-36 

are used.11,61,62,64,68,69 Secondly, the questionnaire was available for self-report and as an interview 

so that participants with literacy issues were also included. The limitations of this study relate to 

sampling. Although the sample size is small (41), 100 % of people with a DFU who attended the 

Outpatient Diabetes Clinic at Uttaradit hospital over the study period agreed to participate in the 

survey. The small sample size means that the findings may not be representative of all people with 

DFUs in Thailand. Secondly, this study was undertaken in one hospital in northern Thailand and 

the majority of the participants had low grade DFU’s (Grade 1 and 2) as measured by the 

Wagner’s Classification scale. Finally, the data were obtained through a survey which was cross-

sectional in nature and only enabled those receiving treatment at the foot clinic during the 

recruitment period to participate. Future research should focus on large, well-designed multicentre 

trials to investigate the HRQOL and foot self-management practices of Thai people with DFUs of 
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varying severities. 

Implications for practice 

The findings have implications for healthcare professionals who provide education to people with 

diabetes mellitus, to healthcare professionals who provide education to people with DFUs, to 

policy makers and funding bodies. This study underlines the significance of foot self-care 

management practices on HRQOL among people who have diabetes (both with and without 

DFUs). The findings from this study can be used to develop diabetes education programs for 

people with diabetes in northern Thailand. Education programs must provide practical skills and 

education about why activities are important so that participants understand the need for the self-

care management and the impact it has on preventing / healing DFUs. 

Conclusions 

This is the first study that has investigated HRQOL and foot self-care practices of people with 

DFUs in northern Thailand. The results indicate the need for individualised and focused foot care 

education that includes self-care management practices to improve HRQOL. 
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Chapter 7 

Results: Experiences of People with a DFU 

This chapter presents Publication 6, ‘The experiences of people in northern Thailand living with 

diabetic foot ulcers: a descriptive qualitative study’. This publication explores the findings from 

the qualitative component of this mixed methods study. The publication addresses the research 

question: What are the experiences of Thai adults living with DFUs? 

The publication was published in the Pacific Rim International Journal of Nursing Research. The 

journal is indexed in CINAHL, Scopus, Google Scholar and TCI group 1. 

Khunkaew S, Tungpunkom P, Sim J, Fernandez RS. The experiences of people in northern 

Thailand living with diabetic foot ulcers: a descriptive qualitative study. Pac Rim Int J Nurs Res. 

2018; 22(4):304–18.  

Available from: https://www.tci-thaijo.org/index.php/PRIJNR/article/view/105579  

Permission to include the publication within the thesis has been granted. 

 

Abstract 

Diabetic foot ulcers are a main cause of morbidity related to type 2 diabetes. Living with a 

diabetic foot ulcer has a significant impact on health-related quality of life and has a negative 

impact on daily living among people with the condition. The aim of this study was to explore the 

experiences of Thai adults living with diabetic foot ulcers using a descriptive qualitative design. 

Participants were recruited from the outpatient diabetes and foot clinic at a tertiary teaching 

hospital in northern Thailand from January to April 2017. In-depth interviews were conducted 

with 13 participants using a semi-structured interview guide. Thematic analysis was used to 

identify the participants’ experiences and two themes were identified: 1. living with a diabetic foot 

ulcer and 2. managing a diabetic foot ulcer. The findings enhance the knowledge of healthcare 

professionals and the public to understand the experience of having diabetic foot ulcers and 

contribute to understanding how to manage a diabetic foot ulcer based on the participant’s 

experiences in the Thai context. Nurses must provide knowledge and self-care skills as part of 

routine care to improve health-related quality of life for people with diabetic foot ulcers. 

Keywords: Diabetic foot ulcers, Health related quality of life, Qualitative study, Self-care 

management, Wound care 
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Introduction 

Diabetes Mellitus )DM( is a chronic disease that occurs due to an abnormality in the metabolism 

of protein, carbohydrate and fat. Primarily, the pancreas cannot effectively function to control 

blood glucose levels because of a deficiency of insulin being secreted or resistance to insulin or 

both and this results in hyperglycaemia.1 Diabetes has become a major global public health 

problem. The International Diabetes Federation )IDF( has produced an estimate for 216 countries 

and territories on the rate of diabetes and anticipates that the number of people with diabetes will 

increase dramatically to 522 million by 2030.202 

The impact of diabetes on health in Thailand is similar to other countries. Thailand is experiencing 

increasing numbers of people with diabetes related to poor diet, obesity, physical inactivity and an 

ageing society.135,136 Diabetes is now the fourth highest cause of mortality in all ages in Thailand 

and is rising in both males and females who die from complications related to high blood glucose 

levels.136 Diabetic foot ulcers )DFUs( are the one of the major complications of diabetes mellitus 

resulting from damage to nerves in the foot due to microvascular and macrovascular changes.32 

The prevalence of DFUs has been reported to be as high as 15 % in people with type 2 diabetes.8 

Foot ulceration can result in foot deformity, permanent disability and more often amputation.58 It 

is reported in the USA, that more than 50 % of all amputees have diabetes mellitus.2 A DFU can 

cause a significant impact on the quality of life of patients’ living with type 2 diabetes. 

In Thailand, the National Health Examination Survey undertaken in Thai adults reported the 

prevalence of people with diabetes was 10.1 %.203 Complications from diabetes are a serious issue 

in Thailand particularly in relation to diabetic foot problems. A cross-sectional study of 593 

patients with type 2 diabetes in one hospital in Thailand identified that the prevalence of DFUs 

was 3.4 %.236 In addition, 2.2 % of patients had a history of amputation and 10.6 % were identified 

as high risk of developing foot ulcers.236 Reutrakul and Deerochanawong135 reported that 15-26 % 

of people with diabetes had foot problems, 22 % were identified as high-risk of developing a foot 

ulcer during a comprehensive foot examination, and 5.9 % had a previous history of DFU. 

Literature Review 

Health-related quality of life )HRQOL( has been identified as a goal of health and well-being244 

and is the quality of life of an individual relative to their health or disease status. There are four 

dimensions which include physical, social, psychological, and spritual factors.244 In Asia, a 

number of studies have investigated patients’ perceptions of foot self-care practice, self-care 

behaviour and awareness, prevalence of risk factors in diabetic foot ulcers, ethnicity and the 

strategies used to prevent diabetic foot ulcers.112,113,115,116,245 Linkages have been made between 

presence of DFU and low health related quality of life.60 Chellan et al.113 found in their study of 

203 participants )103 with DFU and 100 without DFU( that the incidence of DFU was inversely 

related )p < 0.001( to participants’ practicing diabetic foot care. 

Historically, Thailand has not had specialists who look after people with DFUs, with diabetic foot 
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ulcers and infections being managed by surgeons or orthopaedists.135 The lack of specialist care in 

Thailand is a major cause of the prevalence of DFUs. In research undertaken by Aekplakorn et 

al.139 it was found that the prevalence rate of diabetes in Thailand is increasing. The estimated 

national prevalence of diabetes in Thai adults was 6.4 % in 201317, and is said to have been one of 

the top five common chronic diseases in Thailand.246 

The experiences of Thai adults living with diabetic foot ulcers need to be explored in context. 

Religion and spirituality are the core principle of Thai beliefs. Some rural Thai people also believe 

in traditional healing, black magic, herbal remedies and supernatural causes of illness.247 These 

beliefs may impact on the experiences of people living with type 2 diabetes. This is supported by 

previous studies among people with type 2 diabetes in Thailand which have identified many 

factors that impact upon daily living such as culture, belief, religion and education level.116,141-143 

Diet also impacts upon managing type 2 diabetes and preventing complications. In Thailand, most 

people eat food with rice or glutinous rice that is high in carbohydrates. In addition, there are 

many kinds of tropical fruits, including durian, ripened mango, lychee, longan, orange, pineapple 

and rambutan143 that people eat all year round. These fruits contain high amounts of carbohydrates 

that impact on optimal glycaemic control. There is a limited amount of literature exploring the 

experience of Thai adults living with diabetic foot ulcers. In addition, little is known about how 

people with DFUs in Thailand access and then use information from healthcare professionals 

about managing their diabetes and wound care. In this study, qualitative interviews were 

conducted among people with DFU’s to provide a deeper understanding of the specific context of 

DFU’s on health related quality of life. 

This study was undertaken as part of a doctoral dissertation exploring health related quality of life 

among people with type 2 diabetes in northern Thailand. The project used a sequential, mixed 

methods design to examine health related quality of life, self-care skills and knowledge of diabetes 

among people with and without diabetic foot ulcers. The research reported in this paper constitutes 

phase two of the project which used qualitative data to explore the lived experiences of people 

with diabetic foot ulcers. 

Aim of the study 

The aim of this study was to explore the experiences of northern Thai people living with diabetic 

foot ulcers in northern Thailand and strategies they used to manage their diet and wound care. 

Methods 

A descriptive qualitative research approach was used to explore the in-depth, rich experiences of 

people living with diabetic foot ulcers in Thailand. This approach was chosen to enable the 

researcher to gather, analyse and interpret the experiences, realities and meanings from the 

participants in this research in a way that is culturally appropriate and uses subjective experiences 

of their lives to construct knowledge and build understanding on this research question.183,184 
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Sample and setting 

Participants were recruited from the outpatient clinic at a large teaching hospital in Uttaradit 

province in northern Thailand during the three-month period from January to April 2017. All 

participants were recruited from a larger study examining health-related quality of life of diabetic 

people with and without foot ulcers that was undertaken as part of a doctoral dissertation. 

Participants were recruited if they met the following inclusion criteria: participated in phase 1 of 

this study; aged over 18 years; diagnosed with type 2 diabetes; had one or more diabetic foot 

ulcers; and agreed to participate. People, who had a cognitive impairment, were unable to consent 

to participate, and people who could not speak Thai were excluded. Participants were approached 

by a trained research assistant who provided information to potential participants who met the 

inclusion criteria during a routine check-up at the outpatient clinic. If they agreed, the researcher 

then contacted the participants by phone and made an appointment for an interview either at their 

home or their next appointment at the outpatient clinic. All participants were informed of the study 

and written consent was obtained prior to participating in the interview. 

Ethical consideration 

This study was approved by the Human Research Ethics Committees of the University of 

Wollongong )HE16/209( and Uttaradit Hospital )7/2017( prior to data collection. Information 

about the study was read out to all participants, and each participant provided verbal and written 

consent to participate in the study. All data was de-identified using pseudonyms and stored in an 

electronic file with password protection as per NHMRC Guidelines.248 

Data collection 

Interviews were conducted in the Thai language at each of the participant’s home. The interviews 

were semi-structured with the question guide developed from a pilot study of 10 people and a 

systematic literature review. The interviews began with general questions to build rapport and 

confidence between interviewer and the interviewee.249 The interview guide contained open-ended 

questions, and in-depth questions such as: “How did you feel after you were informed by the 

doctor that you had a foot ulcer because of DM?”, How would you describe your quality of life 

after your diagnosis with diabetes mellitus?”, “How have you changed your diet since you were 

diagnosed with diabetes mellitus?”, and “How do you live with your foot ulcers?” Based on the 

patients’ narratives, and descriptions, topics were explored in depth with probing and clarifying 

questions which were used to gain additional details about the phenomena being examined. 

Recruitment of participants continued until data saturation was achieved.250 Thematic mapping 

was used to assess for data saturation at the completion of interviews. The research team identified 

data saturation at 10 interviews and an additional 3 interviews were held to ensure that no new 

information was obtained. The interviews were conducted over 30-50 minutes and were recorded 

and transcribed verbatim. Patient name, personal details and any other identifying data were 

omitted during transcription. Field notes were made after each interview. Confidentiality was 
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maintained at all times by using pseudonyms, de-identifying data and secure storage of all data. 

Data analysis 

Thematic analysis was undertaken in this study using a constructivist orientation using Braun and 

Clark’s124 guidelines for thematic analysis. The following six phases of thematic analysis were 

used: 

Phase 1: The Principal Researcher )PI( transcribed all audio recorded interview data verbatim in 

Thai. The data was then discussed with an experienced qualitative expert who is bilingual )Thai 

and English( to ensure translation accuracy. The PI then read and re-read the data several times to 

achieve familiarisation. 

Phase 2: Coding. Two researchers identified data that was considered pertinent to the research 

questions and coded all data items line-by-line in Thai to ensure the sense of meaning was 

retained. 

Phase 3: Searching for themes. This phase involved analyzing all collected codes )Thai version( 

and identifying similarities and relevance to the research questions. This phase was iterative and 

involved reviewing all codes in a continuous process of searching for meaning. Thematic mapping 

was used for visualising and considering the linkages and relationships between themes. 

Phase 4: Reviewing themes. Two researchers re-checked the relationship for both the coded 

extract and the full data set. This ensured the themes accurately reflected what was evident in the 

data set as a whole.124 During this phase, the researchers developed initial thematic mapping by 

grouping codes with similar content into categories and grouping categories with similar concepts 

into themes. Following translation of all themes and extracts into English, this process was 

checked to ensure congruence of the extracts with the themes. 

Phase 5: Defining and naming themes. The preliminary thematic mapping was translated into 

English and presented to the full research team which then explored the naming of themes, the 

choice of extracts and discussed how each chosen extract supported theme development and 

demonstrated meaning. 

Phase 6: Writing up. The PI selected the extracts from each theme to illustrate meaning in each 

theme. The extracts clearly identified important concepts within the theme and presented a lucid 

example of the point being made in the English version. 

The data analysis process was carried out manually by tabulating, listing, grouping, and mapping 

the data in Microsoft Word version 2010®. The data was presented to the full research team 

multiple times to ensure that themes were a true reflection of the participant’s experiences 

)individually and collectively( and that the extracts used to explore each theme were illustrative of 

the data. 
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Trustworthiness 

Trustworthiness and integrity have been described by Koch251, Crowe et al.252 and Sandelowski253 

for addressing rigor and validity of qualitative research and included the concepts of credibility, 

dependability, and transferability.254 Credibility refers to confidence in the truth of the data and 

interpretation from the researcher. This study used mapping for visualising the linkages and 

relationships between themes. Initial thematic mapping was developed by two authors in Thai and 

then confirmed by two authors in English. The final thematic mapping was agreed by all 

researchers. Dependability involves ensuring that the data collection and data analysis procedures 

are worthy of trust. The interviews were transcribed verbatim in the Thai language by the PI and 

the transcription process was checked for accuracy by listening to excerpts of the MP3 recording 

by another author who speaks the Thai language. Furthermore, the process of naming themes was 

checked for the identification of categories and themes. Finally, all the excerpts were translated 

into English, checked for accuracy of translation with three researchers and then discussed with all 

researchers. Transferability refers to whether the findings can be applied to other settings or 

groups.13,251 To enhance transferability, this study carefully recruited participants who were 

currently living with one or more diabetic foot ulcers. Even though qualitative data is not easily 

generalised to large groups it can be used to build knowledge and understanding of the 

experiences of Thai people who have diabetic foot ulcers. 

Findings 

A total of 40 participants were approached to participate in interviews. Twenty six participants 

declined to participate for a range of reasons and one potential participant passed away. Thirteen 

patients were interviewed in this study: seven females and six males. The mean age was 63.46 

years old (range 52-76 years). Six participants had foot ulcers that were classified by the Wagner 

classification system as grade 1 and seven participants had grade 2 foot ulcers. The Wagner 

Classification system is widely used to grade diabetic foot ulcers and is primarily based on the 

wound depth, the presence and location of wound infection and has grades ranging from 0 to 5.38 
All participants had completed primary school level education and all participants were Buddhists. 

The characteristics of the participants are summarised in Table 19. 
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Table 19: The Demographic Characteristics of Participants 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note; M = Male; F = Female 

Pseudonyms Age 
Gender Marital status Prior / current 

occupation 
Level of 

Education 

Wagner 
grade of 
current 

DFU 

History of 
previous 

DFU 

History of amputation 
for DFU 

Ban 70 F Married House wife Primary school 2 No 1st toe nail at the right foot 
Chee 52 M Married Butcher Primary school 2 No No 
Dan 76 M Married Farmer Primary school 1 No No 

Fang 64 M Divorce Farmer Primary school 2 Yes 1st and 2nd toe nail at both 
left and right foot 

Kat 70 F Married House wife Primary school 1 No No 
Makam 65 F Widows House wife Primary school 1 No No 

Pakad 52 F Single Labour Primary school 2 Yes 5th toe nail at left and right 
foot 

Pete 61 F Widows House wife Primary school 1 Yes No 
Pitoon 64 M Married Labour Primary school 1 No No 

Rat 62 F Married House wife Primary school 2 Yes 1st and 2nd toe nail of right 
foot 

San 57 M Married Farmer Primary school 2 Yes No 
Sawang 68 F Married Farmer Primary school 1 No No 

Team 64 M Married Unemployed Primary school 2 Yes 
BK amputation at left leg 
2nd and 3rd toe nail of left 

foot 
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Themes 

Data analysis identified two themes. The first theme “Living with diabetic foot ulcers (DFUs)” 

included four subthemes: Physical impacts of DFU; Emotional impacts of DFU; Socio-economic 

impacts of DFU; and Managing diet. The second theme explored concepts around “Managing a 

diabetic foot ulcer (DFU)”. 

Theme 1: Living with DFUs 

Participants reported consequences related to their physical, emotional and socio-economic 

experiences as well as managing their diet. 

Sub-theme 1: Physical impacts of DFU 

Participants described a range of different experiences related to the physical component of their 

life. Many participants experienced energy and mobility limitations such as not being able to walk 

comfortably and getting tired easily. This sub-theme describes the experiences of people living 

with DFUs relating to physical dimensions. 

A. Energy and mobility limitations 

Diabetic foot ulcers (DFUs) created a physical energy limitation for participants. Some reported 

that they were unable to maintain 100 % of energy levels and were always easily tired: “My 

energy is never up to 100 %. I always feel like I have 60-70 % of my strength. Every time I work I 

feel tired.” (Kat). One participant described this experience of limited energy and mobility as 

causing breathing difficulties when trying to overcome these limitations. 

My energy level is very low and everything I do makes me feel tired. Even if I wish to 
do small things it will make me very tired. When I worked, my breathing became 
heavy and it was hard to inhale. (Sawang). 

I can walk around the house, but I find doing any type of housework is difficult. This is 
due to constant muscle ache. I’m unable to work due to constant muscle pain. (Dan). 

The permanent disability from amputation due to DFUs influenced the limitation of movement. 

Some participants used orthotics for support while they were walking and many also mentioned 

they had to walk carefully to avoid new foot ulcers. 

…Right now, I can’t walk properly. I need the help of a walking stick to get around. I 
can’t walk for a long distance. I’m scared of falling, and if I fell, I would be in trouble. 
)Pakad(. 

B. Foot protection 

Protecting the feet became an important consideration for most participants. In Thailand, the 

hospital provides shoes for people who have foot deformities or are at a high risk of developing 

foot ulcers. However, these shoes were not considered comfortable by many participants. One 

participant had an amputation below the left knee and of the toe nail on the right foot. He used a 
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prosthesis on his left leg and wore a diabetic shoe on his right foot but reported that he remained 

uncomfortable when he walked. Hence, the diabetic shoe was not a successful choice for 

protecting his feet. 

I quite rarely wear the diabetes shoes the hospital provided. The reason is that they are 
quite thick and uncomfortable for me. I then found sandals that are a good fit and 
comfortable for me. (Team). 

This was a familiar experience for other participants who tried to purchase other shoes for their 

everyday use. One participant had lost the sensation in his feet so he chose to wear sandals. 

I select nice shoes such as sandals but not slippers. I select shoes/sandals that are not 
too big or too small. (Rat). 

Participants described how the weather in Thailand (which is hot and humid), makes sandals a 

more popular choice than the heavy shoes provided by the hospital. 

Participants described how families who could afford to buy special shoes often did so.  

My daughter bought special shoes for me. They have nodules in each one to massage 
my feet as I walk. (Ban). 

Similarly, participants talked about using special protective mechanisms. 

I used the cotton bag to protect the wound on my feet from the dust. My young brother 
made the bag for me. I use it when I go out or when I go to see the doctor at the 
hospital. (Ban). 

Some participants also used special socks. 

I wear a special sock that will protect my feet from dust and water. It is not totally 
waterproof, but it does work for me. (San). 

Sub-theme 2: Emotional impacts of DFU 

Having a DFU had a significant impact on the mental health of participants and were associated 

with negative emotions such as fear and worry about requiring an amputation. Many participants 

described feeling overwhelmed and troubled at the thought of leg amputation. One participant had 

experienced partial toenail amputations and was unable to walk or work. 

What can I do? I have had both big toe nails amputated. I thought, it is just only my toe 
nails and not my legs. If it was my legs I would not be able to walk or work. (Fang). 

Participants frequently expressed the impact of fear on their mental health and wellbeing. Two 

participants described their “anxiety” when they had new foot ulcers, the fear being that these 

wounds might result in long term healing problems and even the possibility of amputation. 

If I get foot ulcers they should be dressed immediately. If not it will cause trouble. I am 
very fearful of amputation. Diabetic foot ulcers are not small ulcers but very deep 
wounds. (Kat). 
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I have had diabetic foot ulcers for 2 years (frowned heavily). All this time I am 
worrying about amputation. The doctor x-rayed me and, lucky me, it wasn’t infected to 
the bone. There is no need for amputation. (Pete). 

Interlinked with this fear was a feeling of depression, particularly when it related to having DFUs 

that were hard to heal. 

I’m so bored (made a long sound). So, I’ve no idea how to deal with diabetic foot 
ulcers. If I’m going to die, I’ll die (sad eyes). I’ve lived with diabetic foot ulcers for 
many years. (Dan). 

Despite these negative emotions, participants described their coping strategies such as staying 

calm and reducing stress from unhealed DFUs. Most participants had DFUs that were unhealed 

for longer than six months. One participant described how coping strategies were used. The first 

one he called “Phlong”. 

Phlong is like be calm or not think in the negative way. (Team). 

 The strategy of “Phlong” was used to focus thinking in a positive way and help calm oneself. 

Other participants reflected similar experiences, particularly when calming themselves to reduce 

the stress or engaging in positive thinking. 

I have to be calm and be happy. If I am thinking too much it will cause me stress. Then 
I do not think too much. I do enjoy what I am doing. When I feel tired, I then take a 
break for a minute then continue working in my garden or with my housework. (San). 

Another strategy was called “Thum Jai” (think positive) which was used in isolation or in 

combination with “Phlong”. One participant described the way she used these as an easy and 

effective way to stay calm and reduce stress in her case. 

Just let it be. I might not suffer at all. If it’s going to happen, I will just let it happen. 
My advantage is that I am not easily stressed. So, it will not bother me anymore. 
Actually, it has not happened to me for very long. When I "Thum Jai" (think positive) 
it goes away. (Rat). 

As a coping strategy, “Phlong” and “Thum Jai” appeared to alleviate the personal loss that people 

experienced due to stress from unhealed DFUs. It is culturally appropriate to use these strategies 

to assist with calming their mind as all participants were Buddhists. In addition, these strategies 

appeared to lead to positive thinking and stress management activities. Even though, “Phlong” and 

“Thum Jai” are culturally specific strategies for Thai people who practice Buddhism, they may 

provide some insight into strategies that can be successful in other cultures. 

Sub-theme 3: Socio-economic impacts of DFU 

Participants commented that they had to make lifestyle changes on a daily basis. A significant 

impact was when they described not being able to participate normally in a social setting. 

Sometimes the reason for social isolation and withdrawal from social events related to 

embarrassment. Even participating in a community event for a short time caused personal 
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discomfort, withdrawal from the environment and/or interactions and a desire to stay home. 

Everyone is looking at me. I’m afraid that they feel I am disgusting. Well, I decided to 
stay at home rather than socialise with them. Also, I just joined their event for a short 
time then I returned home. (Pete). 

Participants described the impact that having a DFU had on their ability to work and or participate 

in their usual household activities. One participant had to stop work and wait until the foot ulcers 

healed. This was because he was afraid to get them dirty and they would take longer to heal. 

Normally, I would do work every day, such as farming or gardening. But diabetic foot 
ulcers are a big problem for me (point to his right foot). I can’t go anywhere because of 
diabetic foot ulcers. I am afraid to get them wet because that will make them hard to 
heal. I have to wait at home till they are healed. (Fang). 

A further lifestyle change was caused by a limited capacity to work due to low energy levels 

which resulted in low income. For example, a participant described the impact having a DFU had 

on his income. 

Every year I make baskets for sale. However, since 2015 I lacked the energy to do 
anything and have no income. (Dan). 

Some participants reported that they needed to change their lifestyle because of amputation from 

previous DFUs infection. Having a DFU affects a person’s normal life which makes resumption of 

normal activities difficult. Even though the government provides funding for people with 

disabilities in Thailand, participants reported that it was not enough.  

I receive the funding for disability for 800 baht/month (~ US$ 25.58) from the 
government but it is not enough for me. I need to do work at home to cover my daily 
expenses. (Pakad). 

The majority of participants described that social support was crucial for the management of 

DFUs. This included peer groups helping each other such as giving advice, caring, and taking care 

on a daily basis. The most common type of support described was assisting in preparing food, 

assitance with outings or to see the doctor, and visiting in the home. 

My relatives, neighbours and communities come to visit quite often. Somedays we do 
not see each other. Then they will come and see me, or ask someone near my house if I 
am ok. (Dan). 

Professional supports from nurses or doctors were also described as necessary to manage their 

DFUs. The local nurses followed up the patients after they were discharged from hospital.  

Sometimes, the local nurse visits me and dresses my wound. (Pete). 

Some participants went to see their family doctor for a check-up and assistance with controlling 

blood glucose levels. 

I always follow the suggestions of my family doctor. (Ban). 
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Despite the social withdrawal described previously, participants received social support in a 

variety of different ways. These included professional support by nurses or doctors, community 

peer groups, and families. 

Sub-theme 4: Managing diet 

Dietary management for people with DFUs is important to achieve glycaemic control. Managing 

portion size appeared to be the most challenging concept for most participants. Participants 

described how they tried to reduce the quantity of tropical fruits, desserts, and rice. Even though 

they knew about impact of tropical sweet fruits on their blood glucose level, it was difficult for 

them to reduce their consumption of them. 

I ate a cluster of cultivated bananas and 4 durians. Then my blood sugar level was 400 
(mg %). (Pitoon). 

I ate durian a lot, then my blood sugar level was high almost 450 (mg %). (Ban). 

I eat oranges, santols, mangosteens, rambutans everything too much (haha). Then I 
know my blood sugar will be so high. For example, oranges, when I eat them, they are 
so good and feel fresh. The doctor told me to reduce the quantity. (Kat). 

Some participants also learned from their experiences about over consumption of tropical fruits. 

One reported that he developed foot ulcers during the durian season and he could not manage his 

urge to eat the fruit. 

I get foot ulcers during durian season around July. Also, I sell the durian and eat it 
while I travel from place to place. Probably, this is the reason I have high blood sugar 
levels. (San). 

Participants described other foods they avoided. They called them “Ahan Sa Lang” (These are 

foods which are not recommended for diabetes). Participants described how they tried to avoid 

these foods which included fermented foods high in sodium and gas. Dietitians recommend that 

people with DFUs also avoid bamboo shoot, acacia, pickles, fermented fish, and beef 255. Some of 

the participants described their experiences after eating prohibited foods. 

Beef, I don’t eat it anymore. My toe nail was amputated because of it. When I ate it my 
toe nail became blistered. After, this it became an ulcer. So, I stopped eating beef. 
(Pakad). 

The cause of her hospital admission was she ate beef and acacias. Finally, it blistered 
and then became an ulcer with much pus. (Pete). 

The majority of the participants agreed that dietary control was beneficial and described how they 

reduced the quantity of their consumption of carbohydrates and sweets. 

I tried to reduce the amount of dessert and sweet foods. Previously, I ate one small 
bowl but at the moment I eat only 1-2 spoons. (Chee). 
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I ate sticky rice around 10 baht (~ US$ 0.32) reduced from 20 baht (~ US$ 0.64). 
(Pitoon). 

Similar strategies were used for desserts and rice. Because Thai people normally eat jasmine rice 

or glutinous rice every meal, participants described how they reduced the quantity of what they 

consumed. “I only ate one ladle of rice and that’s it. I don’t eat more than one ladle of rice” 

(Fang). 

Blood glucose fluctuations such as hyper- and hypoglycaemia are a common complication in 

diabetes mellitus. However, optimal glycaemic control should ensure that the symptoms are not 

experienced very often. Participants described how having hypo and hyperglycaemia was a 

problematic experience for them and narrated their strategies for self-management and identifying 

the signs and symptoms of hyper and hypoglycaemia. 

When my blood sugar level is high, I felt I was staggering, my vision was blurred. I 
couldn’t see the TV screen clearly especially letters. It seemed like I was blind. 
(Pitoon). 

When my blood sugar level is low, it is all sweaty at the back of the neck (pointing to 
his neck) and also my forehead. It was just like I had stepped out of the shower. 
(Pitoon). 

When my blood sugar level is high, I feel exhausted and can’t do anything. (Kat). 

Other participants shared their strategies to protect against hypoglycaemia. 

When I get low blood sugar I need to eat something. Then I went to have some ice 
cream, just one scoop. The sweating stopped and was gone. (Pitoon). 

Hyper and hypoglycaemia are serious complication in diabetes and indicate poor glycaemic 

control. Participants developed their own strategies to manage these complications. 

Theme 2: Managing a DFU 

All participants described several ways to manage a DFU, including following advice from health 

professionals, using herbal remedies, and for some people using local wisdom and/or traditional 

healing. 

All participants had a DFU that required wound care. Participants were also focused on looking 

after themselves to avoid getting new foot ulcers. The standard procedures of wound care were 

applied by most participants. Saline solutions, alcohol and betadine were widely used for dressing 

wounds. 

I’m using an alcohol and saline solution for wound dressing. I then cover the wound 
with gauze. I do this every evening after showering. (Fang). 

It was apparent however, that some of the participants misunderstood how to dress a wound and 

used alcohol directly on the wound. 
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Normally, I used alcohol and saline dressing every day at home. I used a cotton bud 
with saline to clean my wound then paint with alcohol every day in the morning and 
evening. (Pakad).  

This participant had lost some of the sensation in her feet and could not feel any irritations from 

alcohol but expressed that she felt cleaner with the use of alcohol. 

Most participants learnt how to dress their wounds from nurses by using antiseptic solutions. 

I cleaned my wound every day with antiseptic solution and saline. I follow the 
instruction that I’ve learnt from nurses. (Kat). 

Some participants could afford to buy additional supplies for wound healing. Hydrogel was the 

most common product used to supplement routine wound care prescribed by nurses. Several 

participants described how they used hydrogel. 

It’s like a jelly. After I cleaned my wound, I always put it in. Then, paint the alcohol 
around and cover with gauze. (Sam). 

It’s like a jelly. It was stimulating and my wound healed quickly. My son bought it for 
me from Bangkok. I used it after cleaning wound in the usual way. (Team). 

Complementary wound care was also used by many participants. In the Thai culture, people use 

herbal oil remedies to maintain health and well-being. Some participants believed that these could 

help them to improve numbness in the wound and reduce wound size. 

By applying herbal oil remedies to my feet there has been a big improvement. The 
numbness has gone and the wound size has shrunk. (Pitoon). 

I applied toothpaste on her wound (her daughter). It seemed to heal quickly. Currently, 
it is not dry. There is a lot of pus on it. She was admitted to hospital for dressing the 
wound every day. (Pete). 

Similarly, participants described how family members were often seeking a herbal drink for them 

for controlling blood glucose levels and improving wound care. 

My grandson bought the herb (tea) to me for reducing the blood sugar levels. I tried to 
drink it but it doesn’t work. (Dan). 

 In some cases participants described the herbal remedies as affective but they also expressed 

caution in using this method of controlling blood sugar levels. 

Some neighbours visited me and recommended some herbs. They said the herbs would 
reduce my blood sugar levels. It works for them. Currently, the neighbour has 110 )mg 
%( of her blood glucose. The herb looks like grass with small white flowers. Oh! When 
I first drank it. I urinated a lot and it was painful. )Ban(. 

Pak Chaing Da (type of herb). This herb gives me complications when I drink it. I get 
hypoglycaemia after I drink it for two days. Please be careful. (Ban). 

Furthermore, local wisdom influenced participants who had a strong belief in faith healing. This 
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lead to some participants seeking the help of a holy doctor who was considered able to heal 

through the use of herbs and holy water. 

If I go to see the doctor and drain the pus the wound would become infected. Then I 
wouldn’t go. I only go to see the holy doctor... I did not do anything. I just drank the 
holy water then the wound become dry. (Makam). 

The belief in the holy doctor (spiritual healer) is an alternative for people who do not believe in 

conventional treatments for DFUs. One participant had experienced a wound which was not 

healing and the doctor planned to amputate his leg. This participant turned to the holy doctor for 

help.  

I thought the holy doctor may help me. I went to see holy doctor, because the doctor 
told me to accept amputation. The holy doctor chewed the cumin and put it into the 
wound…When I went to the primary care unit the nurse told me not to put anything 
into the wound because it may cause an infection. (Fang).  

Consequently, his wound became infected and the doctor needed to debride his wound to drain the 

pus. Fang had long-term dressings undertaken in the hospital and the primary care unit. Eventually 

the infection was cleared and he did not have to have an amputation. 

In summary, participants described how modifying their everyday life experiences became 

difficult when they were diagnosed with a DFU due to old habits being hard to change, 

uncertainty about the benefits of changing diet and the reality and inconvenience of daily foot 

ulcer management procedures. Transition and life events had a significant effect on their HRQOL 

and diabetes control, which in turn affected their wound healing. 

Discussion 

This study explored the experiences of adults in northern Thailand who are living with DFUs. The 

findings contribute to the understanding of the consequences and experiences of DFUs based on 

their experiences and perceptions. In addition, the findings provide information on the application 

of evidence-based practices in the Thai context for people living with a DFU. Most of the themes 

found in this study are common to diabetes populations with a negative and/or positive impact, 

e.g. limited energy and mobility, cultural impact, spiritual impact, and self-care management.141-

143,256 However, there were themes identified which are unique to the Thai population. All 

participants described how their old habits were hard to change. Furthermore, the emotional state, 

lifestyle and belief of local wisdom were key elements experienced by individuals who had poor 

self-care management practices and poor wound healing. 

Living with DFUs 

Most participants, particularly people with DFUs, are affected both physically and mentally. 
Consistent with European studies46,68,225, all participants reported low HRQOL which had an 
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impact on their physical functioning, role emotional, role physical and general health. Similarly, 

this study found that DFUs cause limitations in energy and mobility, and mental state which had a 

negative impact on work and everyday activities. The fear of amputation was a significant burden 

that impacted on people’s emotions. Therefore, both physical and mental impacts should be 

considered when planning care for people with DFUs. 

Another challenge for a healthcare provider is providing appropriate advice about diet glycaemic 

control. Previous eating habits are difficult to change among people with DFUs attempting to 

manage their blood glucose levels. This is supported by Lundberg and Thrakul141 who describe 

diet as challenging to change. Moderation in eating is consistent with following the Buddhism 

concept of moderation. In this study people with DFUs tried to control their diets by moderating 

their diet and avoiding prohibited foods. This included not overeating, managing portion sizes, 

avoiding drinking alcohol and promoting healthy behaviours by reducing the quantity of rice and 

dessert. 

DFUs are widely considered to be a severe complication of diabetes which causes impaired 

mobility and mortality.235 In the Thai context, Buddhism is the core principle of Thai beliefs. The 

Buddhist philosophy can support individuals to adopt coping strategies which can assist lifestyle 

changes and lead to a calmer way of being. This study found that the coping strategies of 

“Phlong” and “Thum Jai” were effective among people with DFUs. This may be because it 

reduced their feelings of stress, worry, and fear. Thus, healthcare providers need to understand the 

impact of cultural beliefs and cultural backgrounds as a basis for assisting patients to apply these 

strategies for improving HRQOL. 

Managing a DFU 

This research has provided insight into the management of DFUs in the Thai context. 
Surprisingly, there were a large amount of variations in wound care practices identified in this 

study. Local wisdom and cultural beliefs had an impact on DFU management. Participants’ 

beliefs appeared to impact on their disease and wound healing.141 This study found that treatment 

from a holy shaman was associated with chronic wound healing and/ or severe infection. It is 

noted that the healthcare provider should be aware of a person’s spiritual/ cultural beliefs so that 

they can assist the individual in getting appropriate treatments in conjuction with their beliefs. 

This study is a part of a larger piece of research which has explored the HRQOL among Thai 

adults living with DFUs in northern Thailand. The results of this qualitative study have explored 

the lived experiences of people living with and managing their DFUs and the impact this can have 

on HRQOL. 
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Limitations 

This study involved a small sample of participants in only one province of Thailand. As a result 

caution should be taken in generalising these findings to other populations. The diversity of 

partipants (ages, educational levels and treatment of diabetes) made comparisons between 

participants difficult but this diversity also provided a rich overview of how DFUs impact on 

HRQOL among Thai adults. Further research should be undertaken to explore the impact of social 

and cultural norms among people with DFUs and the impact this has on everyday living, wound 

healing, wound management strategies and HRQOL. 

Conclusion and implications for nursing practice 

The findings of this study provide additional knowledge for persons working in diabetes clinics 
who are providing foot care and diabetes management for people with DFUs. Understanding the 

lived experiences of Thai people with DFUs will assist healthcare professionals to ensure that 

cultural and spiritual beliefs are considered when developing a collaborative plan of care for 

individuals with DFUs. In addition, this study provides insight into the actual wound management 

practices used by Thai people who have a DFU. This knowledge can be used to improve 

education practices and ensure self-care management strategies are understood by people with 

DFUs who manage their own wound dressings at home. Additional training for healthcare 

professionals working in diabetes foot care may be required to improve service delivery to ensure 

improved outcomes for people with DFUs in Thailand. 
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Chapter 8 

Integration of Findings 

This thesis commenced with a systematic review of the evidence to identify (and explore) the 

factors associated with HRQOL among people with DFUs (Chapter 2, Part 2). An integrative 

review about diabetes knowledge and self-care management among people with DFUs was also 

undertaken (Chapter 2, Part 3). Results of the systematic review demonstrated that people with 

DFUs had poor HRQOL in four of eight subscales in the SF-36 domains: physical functioning, 

role physical, general health and vitality. In addition, presence of pain, high levels of CRP (> 10 

mg/l), ulcer size > 5 cm2, ankle-brachial index < 0.9, high glycosylated haemoglobin and BMI > 

25 kg/m2 were associated with poorer HRQOL in people with DFUs. Results from the integrative 

review found that people with DFUs have a lack of knowledge on diabetes and self-care 

management and do not prioritise self-care management practices in their daily routines. In 

addition, demographic, geographical location and cultural differences affected DFU development. 

These reviews confirm that there was limited evidence that investigated the HRQOL, diabetes 

knowledge and self-care management among Thai people with T2DM with and without DFUs. 

Hence, a sequential, explanatory mixed method study was undertaken to investigate the following 

questions: 

1. What is the HRQOL and the clinical and demographic predictors of HRQOL among Thai 

adults with T2DM? (See Chapter 4) 

2. What is the diabetes knowledge of Thai adults living with T2DM? (See Chapter 5) 

3. What is the HRQOL and self-care management practices among Thai adults living with 

DFUs? (See Chapter 6) 

4. What are the experiences of Thai adults living with DFUs? (See Chapter 7) 

The quantitative phases consisted of cross-sectional surveys investigating the HRQOL, diabetes 

knowledge and self-care management practices among people with T2DM at a large tertiary 

hospital in northern Thailand. The qualitative phase involved interviews of people who had both 

T2DM and a DFU. 

This chapter will provide a summary of the findings and integrate the quantitative and qualitative 

components of the project. Orem’s self-care deficit nursing theory154 has been used to demonstrate 

how the findings have been integrated (see Figure 14). 
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Figure 14: Orem’s self-care deficit nursing theory: The variations in self-care agency and self-care 
demand 

Self-care deficit: HRQOL among Thai adults with T2DM with and without DFUs 

The results demonstrated that people with T2DM have a poor HRQOL. The mean scores for each 

subscale were: diabetes control 19.78 (SD 14.80), anxiety and worry 23.52 (SD 17.71), social 

burden 16.58 (SD 12.40), sexual functioning 15.89 (SD 19.28), energy and mobility 21.60 (SD 

15.85) and other health problems and diabetes complications 21.43 (SD 18.41). The mean score 

for perception of overall HRQOL using the D-39 was 61.18 (SD 18.74). 

The presence of DFUs and smoking status were identified as significant predictors of low HRQOL 

in the domains relating to diabetes control, social burden and energy and mobility. In addition, the 

presence of obesity, receiving insulin injections or a combination of insulin and oral medication 

were all predictors of poor HRQOL in the domain of other health problems and diabetes 

complications. 

When HRQOL was measured among people with DFUs, participants reported high scores, 

demonstrating high HRQOL in all domains of the DFS-SF. The mean scores were: leisure (66.95 

± 28.03), physical health (68.93 ± 28.51), dependence or daily life (80.08 ± 25.23), negative 

emotions (71.23 ± 29.48), worried about ulcers (62.20 ± 31.97) and bothered by ulcer care (69.36 

± 25.20). Participants in the qualitative study reported physical limitations that affected their 

energy levels and mobility that then affected their HRQOL. Some excerpts from comments that 

illustrate this point are included below: 

My energy level is very low and everything I do makes me feel tired. Even if I wish to 
do small things it will make me very tired. When I worked, my breathing became 
heavy and it was hard to inhale. (Sawang) 

I can walk around the house, but I find doing any type of housework is difficult. This is 
due to constant muscle ache. I’m unable to work due to constant muscle pain. (Dan) 
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These quotes demonstrate the concept of self-care deficit and describe the relationship between the 

self-care agency and self-care demand.154 Both Dan and Sawang have partial self-care deficits 

which require assistance so that they can achieve their self-care requirements and improve their 

HRQOL (see figure 14). 

The findings from the qualitative study help us to understand the experiences of people with 

T2DM and a DFU in Thailand. It was clear from the qualitative data that living with a DFU was 

difficult to manage for participants in this study. However, individuals identified strategies that 

they used to stay calm and reduce the stress resulting from unhealed DFUs. Phlong (i.e., to be 

calm or not think in the negative way) and Thum Jai (i.e., to think positively) were used to stay 

calm and reduce stress. These strategies were culturally appropriate for people in Thailand. 

I have to be calm and be happy. If I am thinking too much it will cause me stress. Then 
I do not think too much. I do enjoy what I am doing. When I feel tired, I then take a 
break for a minute then continue working in my garden or with my housework. (San) 

Just let it be. I might not suffer at all. If it’s going to happen, I will just let it happen. 
My advantage is that I am not easily stressed. So, it will not bother me anymore. 
Actually, it has not happened to me for very long. When I Thum Jai it goes away. ( 
Rat) 

Both Phlong and Thum Jai are examples of using self-care agency. Healthcare professionals can 

support people with T2DM with and without foot ulcers to improve their self-care agency by 

improving their skills in  

Self-care deficit: Diabetes knowledge 

People with T2DM attained a mean percentage score of diabetes knowledge of 42.4 %. 

Participants with T2DM demonstrated a lack of knowledge about glycosylated haemoglobin 

(HbA1c) levels (11.3 % correct), the importance of attending clinic appointments (12.8 % correct) 

and testing blood glucose levels (20.6 % correct). 

A lack of diabetes knowledge puts people with T2DM at a higher risk of developing a DFU and 

those with a DFU may have difficulties with wound healing based on their limited knowledge. 

Participants in the qualitative study reported the use of herbal medicines and the use of faith 

healers for glycaemic control. These strategies can put participants at risk of adverse outcomes and 

may indicate a knowledge deficit. Some excerpts from participants’ comments are included below. 

Some neighbours visited me and recommended some herbs. They said the herbs would 
reduce my blood sugar levels. It works for them. Currently, the neighbour has 110 (mg 
%) of her blood glucose. The herb looks like grass with small white flowers. Oh! 
When I first drank it. I urinated a lot and it was painful. (Ban) 

My grandson bought the herb [tea] to me for reducing the blood sugar levels. I tried to 
drink it but it doesn’t work. (Dan) 

The limited knowledge of participants in this study indicates a self-care deficit. Self-care agency 
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can be improved when people have appropriate knowledge to initate self-care activities. Education 

programs should include culturally appropriate information and support patients to understand 

why self-management practices are required, so that patients can ensure they can manage both 

their T2DM and any wounds due to DFUs. This is challenging for healthcare professionals to 

manage, as it is clear that current strategies for education about self-care management and wound 

care are not always effective. Home visits and additional appointments to demonstrate wound care 

practices may be required. All education should be culturally appropriate and consider the 

patient’s spiritual beliefs. 

Self-care deficit: HRQOL and self-care management among people with DFUs 

This study examined the HRQOL and self-care management knowledge and practices among 

people with DFUs. Within the sample, 41 patients had one or more DFUs and they completed the 

DFS-SF and the VA-Diabetes Foot Care Survey. The mean score for HRQOL was low in the 

domain of worried about ulcers (62.20 ± 31.97) and bothered by ulcer care (69.36 ± 25.20). In the 

qualitative study, most participants were worried about their ulcers and were concerned with 

wound care and management of their DFU. One participant who had a new DFU described how 

concerned he was and how diligently he cleaned his wound: 

I cleaned my wound every day with antiseptic solution and saline. I follow the 
instruction that I’ve learnt from nurses. (Kat) 

The results from the quantitative study reported that less than one-third of the participants had 

received education about foot self-care management. In the qualitative study, participants 

described how they learned from nurses to dress their wounds using antiseptic solutions. Some 

participants described practices that included applying alcohol directly on the wound. 

I used alcohol and saline dressing every day at home. (Pakad) 

This appeared to be due to misinterpreting the nurses’ instructions. Personal wealth of either the 

participant or their family also played a part in self-care management relating to wound care. 

Some participants could afford to buy additional supplies (e.g., Hydrogel) for wound healing. 

It’s like a jelly. It was stimulating and my wound healed quickly. My son bought it for 
me from Bangkok. I used it after cleaning wound in the usual way. (Team) 

Some participants also described the use of herbal remedies and other substances (e.g., toothpaste) 

for wound care. 

By applying herbal oil remedies to my feet there has been a big improvement. The 
numbness has gone and the wound size has shrunk. (Pitoon) 

I applied toothpaste on her [daughter’s] wound. It seemed to heal quickly. Currently, it 
is not dry. There is a lot of pus on it. She was admitted to hospital for dressing the 
wound every day. (Pete) 
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Other participants used spiritual healers as an alternative treatment. One participant had a wound 

that was not healing and the doctor planned to amputate his leg. This participant turned to a ‘holy 

doctor’ for help. 

I thought the holy doctor may help me. I went to see holy doctor, because the doctor 
told me to accept amputation. The holy doctor chewed the cumin and put it into the 
wound. When I went to the primary care unit, the nurse told me not to put anything 
into the wound because it may cause an infection. (Fang) 

This broad range of experiences illustrates that improvements are needed in the way in which 

people with DFUs are educated on wound care practices. Orem’s self-care deficit theory can be 

used to identify how and when healthcare services can be used to support HRQOL, diabetes 

knowledge and self-care management. 

Summary 

This chapter integrates the quantitative and qualitative findings. This is in keeping with the 

sequential explanatory, mixed methods design in which QUAN → qual was used to provide an 

explanation and an in-depth understanding of the survey results. 
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Chapter 9 

Recommendations and Conclusion 

This thesis has explored the phenomenon of HRQOL, diabetes knowledge and self-care 

management among Thai people with T2DM with and without DFUs. Four publications were 

developed to summarise the findings and each publication has included both a discussion and a 

conclusion section. To minimise duplication, the discussion and conclusions from each paper have 

not been presented in this chapter. This chapter addresses the strengths and limitations of the study 

and provides recommendations for practice and further research. 

Strengths of study 

The major strength of this study relates to the use of a sequential explanatory mixed methods 

design to answer the research questions. The use of a mixed methods design adds strength to the 

research outcomes, as each method of the study complements the other.155 Another strength 

involves the translation of all the questionnaires into the Thai language using the World Health 

Organisation procedure for translation and adaptation of instruments.209 The translation and 

validation of the T-SDKS questionnaire is a unique feature of this study, as this instrument is now 

available for use within the Thai context. An additional strength includes recruitment of 100 % of 

all eligible participants by using consecutive sampling techniques. Further, the use of disease 

specific tools (i.e., D-39 and DFS-SF) adds rigour to the findings. Finally, the collection of data 

from interviews as well as self-completed questionnaires enables the inclusion of all eligible 

participants regardless of their literacy levels in the quantitative component of this project. 

Dissemination of the findings has occurred in a timely fashion. Four journal articles have been 

published prior to submission of this thesis. An additional two articles are undergoing peer review. 

Limitations of study 

The limitations of this study relate to the recruitment of participants. Only one diabetes outpatient 

department in northern Thailand was used to recruit participants. Despite the recruitment of a large 

sample of participants over a consecutive three-month period, we cannot assume that this sample 

is representative of the general population who have T2DM with or without a DFU. Despite the 

use of rigorous methods to undertake the study, the findings may not be transferable to other 

regions in Thailand or internationally, due to the diversity of the communities. The study was also 

time-limited, as it was undertaken as a doctoral project. Hence, despite recruiting 502 participants, 

only a small sub-sample of patients with DFUs (n = 41) were recruited. Further large-scale studies 

are needed to investigate the HRQOL, diabetes knowledge and self-care management practices of 

Thai people with T2DM and DFUs. 
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Implications for practice 

It is evident from this review that the HRQOL, diabetes knowledge and self-care management 

practices of Thai people with and without DFUs can be improved. This study has provided several 

recommendations for practice that mainly relate to education about diabetes and resource 

utilisation. These recommendations are applicable for all patients with T2DM to improve self-care 

management under the Universal Health Care Coverage Scheme in Thailand. Based on the 

findings of this study and evidence obtained from the literature, the following recommendations 

for practice have been developed. 

Recommendations for education of people with T2DM 

1. All people with T2DM require education on diabetes and self-care management strategies. 

Education should include information on; diet, need for regular exercise, management of risk 

factors, how to use insulin, use of HbA1c to monitor glycaemic control, the need for regular 

follow-up appointments, and the importance of regular blood glucose testing to manage day to 

day symptoms. Education about diabetes and self-care management for people with T2DM is 

an important strategy that leads to improved HRQOL. 

2. Education on foot care and foot assessment must be incorporated into education programs on 

managing T2DM, so that people have the required knowledge to identify early diabetic foot 

problems and seek healthcare support for early intervention. 

3. Education and self-care management strategies should be individualised and include the 

cultural practices and beliefs of the individual with T2DM. For example, coping strategies 

such as Phlong and Thum Jai have been reported to reduce the psychological burden people 

experience when they have a chronic wound. 

4. Healthcare providers should consider religious beliefs when developing education programs 

for people with T2DM. For example, the Buddhist philosophy supports moderation in 

carbohydrate intake, healthy lifestyle including mental health and a calmer way of being on a 

daily basis. 

5. Health professionals should include family members as well as the person with T2DM, as 

diabetes education programs affect daily routines and everyday practices. 

Recommendations for healthcare providers 

1. Clinicians should use the T-SDKS when evaluating the diabetes knowledge of people with 

T2DM. The information from the T-SDKS can then assist healthcare providers to develop 

individualised programs for people with T2DM. 

2. People with T2DM should be provided with basic equipment (such as a mirror) and 

knowledge on how to use the equipment for routine foot assessment, so that DFUs can be 

prevented. Such equipment also enables early detection of foot ulceration and monitoring of 

wound healing when a DFU occurs. 

3. Healthcare professionals need education to ensure that they understand that people with 

T2DM and a DFU who are undergoing treatment with insulin only, or a combination of 
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insulin and oral medications, have a poor HRQOL. Healthcare professionals can then support 

people with T2DM to integrate self-care management into their daily routine and prevent 

DFU development. 

4. The social and family support systems for people with T2DM must be evaluated by healthcare 

professionals as part of routine care. Self-help groups are recommended to assist people living 

with T2DM to improve their psychological support systems and supplement existing social 

and family networks. 

5. Anxiety and worry about developing foot ulcers are major concerns for people with T2DM. 

Strategies to reduce anxiety and worry about DFUs should be included with routine care. 

6. A multidisciplinary approach to T2DM management and monitoring of DFUs is required as 

part of routine care. Regular follow-up appointments are required to effectively manage DFUs 

of all grades once they have developed. This includes instruction on evidence-based wound 

care practices and referral to primary healthcare units when required. 

Recommendations for further research 

This study has identified new knowledge to improve nursing care for Thai adults living with 

T2DM and DFUs. The study has also identified recommendations for further research. First, given 

the cultural and economic diversity within the various regions of Thailand, a large-scale national 

study is warranted to investigate the HRQOL, diabetes knowledge and self-care management 

practices of Thai people living with T2DM and, in particular, those living with DFUs. Such a 

study will enable the development of strategies that are targeted at vulnerable groups. Family 

support plays an important role in the HRQOL and life satisfaction of women with T2DM.146 

Further research should investigate the effect of family support among people with DFUs across 

all regions of Thailand. 

While it is evident that education relating to T2DM is vital, further research is needed to identify 

the most effective and efficient approaches to providing education that is culturally sensitive. 

Similarly, as T2DM and DFUs are chronic conditions, research is needed into methods of 

achieving and sustaining lifelong self-care management practices. In addition, changes are 

required to the healthcare system and policies to support and sustain self-care management that 

will, in turn, improve HRQOL. Further research should also be undertaken to test the diabetes 

knowledge questionnaire (T-SDKS) in a diverse sample of Thai people with T2DM to enhance the 

reliability and validity of the instrument. 

Finally, future research should explore the appropriate roles and responsibilities of the healthcare 

team, including physicians, nurses and allied health professionals to develop and promote 

strategies to build capacity for working as a multidisciplinary team and ensuring culturally 

appropriate practices and beliefs are incorporated into diabetes management programs. 
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Conclusion 

The prevalence of T2DM and DFUs among the Thai population is rapidly increasing. This study 

was undertaken as part of a doctoral program to investigate the HRQOL, diabetes knowledge and 

self-care management practices of patients with T2DM, with and without DFUs, using a mixed 

methods sequential explanatory design. The study has demonstrated the usefulness of using a 

mixed methods approach to investigate the growing problem of T2DM and DFUs in northern 

Thailand. As this was a thesis by compilation, journal papers have been developed to present the 

findings. The thesis presented a review of the literature that provided the current state of 

knowledge of the questions being investigated. A detailed description of the study methodology 

and research methods has been provided in addition to the Orem’s self-care theory, the theoretical 

framework underpinning the study. 

Findings from the studies were integrated to answer the research questions. The findings revealed 

that there is limited evidence that focuses on the Thai population living with T2DM with and 

without DFUs. The self-reported HRQOL of life of people with T2DM as assessed using validated 

instruments was low; however, analysis of qualitative data revealed the strategies that people used 

to cope with their DFUs. The knowledge relating to diabetes was poor and self-care management 

practices require improvement for the prevention and management of DFUs. 

 



 

136 

References 

1. Dunning T. Diabetes education: art, science, and evidence. Chichester, West Sussex: Wiley-

Blackwell; 2013. 

2. Burant C. Medical management of type 2 diabetes. 7th ed. The United States of America: 

American Diabetes Association; 2008. 

3. Cooper K, Gosnell K. Adult Health Nursing. 7th ed. Canada: Elsevier Health Sciences; 2014. 

4. Porth C. Essentials of pathophysiology: concepts of altered health states. 4th ed. Philadelphia 

PA: Wolters Kluwer/Lippincott Williams & Wilkins; 2015. 

5. Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of type 2 diabetes mellitus and 

its complications. Nat Rev Endocrinol. 2018 Feb; 14(2):88. 

6. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha Fernandes JD, Ohlrogge AW, et al. IDF 

Diabetes Atlas: Global estimates of diabetes prevalence for 2017 and projections for 2045. 

Diabetes Res Clin Pract. 2018 Apr; 138:271–81. 

7. Taiwo A, Green BO, Raghupathi V. The awareness of diabetes, its complications, and 

preventive measures in a developing country. Int J Healthc Manag. 2014 Jul; 7(4):247–50. 

8. Meetoo D. Diabetes: complications and the economic burden. J Healthc Manag. 2014; 

20(2):60–8. 

9. Sinharay K, Paul UK, Bhattacharyya AK, Pal SK. Prevalence of diabetic foot ulcers in newly 

diagnosed diabetes mellitus patients. J Indian Med Assoc. 2012 Sep; 110(8):608–11. 

10. Aiello A, Anichini R, Brocco E, Caravaggi C, Chiavetta A, Cioni R, et al. Treatment of 

peripheral arterial disease in diabetes: a consensus of the Italian Societies of Diabetes (SID, 

AMD), Radiology (SIRM) and Vascular Endovascular Surgery (SICVE). Nutr Metab Cardiovasc 

Dis. 2014 April; 24(4):355–69. 

11. Carlos De Meneses L, Blanes L, Francescato Veiga D, Gomes HC, Ferreirai LM. Health-

related quality of life and self-esteem in patients with diabetic foot ulcers: results of a cross-

sectional comparative study. Ostomy Wound Manage. 2011 Mar; 57(3):36–43. 

12. Hosseini Nejhad Z, Molavi Vardanjani H, Abolhasani F, Hadipour M, Sheikhzadeh K. 

Relative effect of socio-economic status on the health-related quality of life in type 2 diabetic 

patients in Iran. Diabetes Metab Syndr. 2013 7(4):187–90. 

13. Polit DF, Beck CT. Nursing research: generating and assessing evidence for nursing practice. 

9th ed. Sydney: Wolters Kluwer Health/Lippincott Williams & Wilkins; 2012. 

14. Creswell JW. Research design: qualitative, quantitative, and mixed methods approaches. 4th 

ed, international student edition. Thousand Oaks CA: Sage Publications; 2014. 

15. University of Wollongong. Higher Degree Research (HDR) thesis by compilation rules 

[Internet]. University of Wollongong 2015. 

16. American Diabetes Association. Classification and diagnosis of diabetes: standards of medical 

care in diabetes—2018. Diabetes Care. 2018 Jan; 41 Suppl 1:S13–27. 



 

137 

17. Guariguata L, Whiting DR, Hambleton I, Beagley J, Linnenkamp U, Shaw JE. Global 

estimates of diabetes prevalence for 2013 and projections for 2035. Diabetes Res Clin Pract. 2014 

Feb; 103(2):137–49. 

18. Selvin E, Parrinello CM, Sacks DB, Coresh J. Trends in prevalence and control of diabetes in 

the United States, 1988–1994 and 1999–2010. Ann Intern Med. 2014 Apr 15; 160(8):517–25. 

19. Greiver M, Williamson T, Barber D, Birtwhistle R, Aliarzadeh B, Khan S, et al. Prevalence 

and epidemiology of diabetes in Canadian primary care practices: a report from the Canadian 

primary care sentinel surveillance network. Can J Diabetes. 2014 Jun; 38(3):179–87. 

20. Davis WA, Peters KE, Makepeace A, Griffiths S, Bundell C, Grant SF, et al. The prevalence 

of diabetes in Australia: insights from the Fremantle Diabetes Study Phase II. Intern Med J. 2018 

Jul; 48(7):803–9. 

21. Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J. Harrison’s principles of 

internal medicine. 18th ed, vol 2. EB. McGraw-Hill Professional; 2012. 

22. Craft J, Gordon C, Huether SE, McCance KL, Brashers VL. Understanding pathophysiology. 

Elsevier Health Sciences; 2015. 

23. Guthrie RA, Guthrie DW. Pathophysiology of diabetes mellitus. Crit Care Nurs Q. 2004 Apr–

Jun; 27(2):113–25. 

24. Bullock S, Hales M. Principles of Pathophysiology. 2nd ed. Melbourne (AU): Pearson 

Australia; 2019. 

25. Alatorre CI, Hoogwerf BJ, Deeg MA, Nelson DR, Hunter TM, Ng WT, et al. Factors 

associated with stroke, myocardial infarction, ischemic heart disease, unstable angina, or mortality 

in patients from real world clinical practice with newly diagnosed type 2 diabetes and early 

glycemic control. Curr Med Res Opin. 2018 Feb; 34(2):337–43. 

26. LeMone P, Burke K, Dwyer T, Levett-Jones T, Moxham LJ, Reid-Searl K, et al. Medical-

surgical nursing: critical thinking in client care. 1st ed. Frenchs Forest (AU): Pearson Australia, 

2011. 

27. Chen E, Looman M, Laouri M, Gallagher M, Van Nuys K, Lakdawalla D, et al. Burden of 

illness of diabetic macular edema: literature review. Current Med Res Opin. 2010 Jul; 26(7):1587–

97. 

28. Cavan D, Makaroff L, da Rocha Fernandes J, Sylvanowicz M, Ackland P, Conlon J, et al. The 

Diabetic Retinopathy Barometer Study: global perspectives on access to and experiences of 

diabetic retinopathy screening and treatment. Diabetes Res Clin Pract. 2017 Jul; 129:16–24. 

29. American Diabetes Association. Microvascular complications and foot care: standards of 

medical care in diabetes—2018. Diabetes Care. 2018 Jan; 41Suppl 1:S105–118. 

30. American Diabetes Association. Nephropathy in diabetes. Diabetes Care. 2004 Jan; 27 Suppl 

1:S79. 

31. Walsh J, Hoffstad O, Sullivan M, Margolis D. Association of diabetic foot ulcer and death in a 

population‐based cohort from the United Kingdom. Diabet Med. 2016 Nov; 33(11):1493–8. 

32. Sadosky A, Schaefer C, Mann R, Bergstrom F, Baik R, Parsons B, et al. Burden of illness 

associated with painful diabetic peripheral neuropathy among adults seeking treatment in the US: 



 

138 

results from a retrospective chart review and cross-sectional survey. Diabetes Metab Syndr Obes. 

2013; 6:79–92. 

33. Goldstein BJ, Müller-Wieland D. Textbook of type 2 diabetes. London (UK): Martin Dunitz; 

2003. 

34. Gershater MA, Pilhammar E, Apelqvist J, Alm-Roijer C. Patient education for the prevention 

of diabetic foot ulcers: interim analysis of a randomised controlled trial due to morbidity and 

mortality of participants. European Diabetes Nursing. 2011 Nov; 8(3):102–7b. 

35. Alavi A, Sibbald RG, Mayer D, Goodman L, Botros M, Armstrong DG, et al. Diabetic foot 

ulcers: Part I. Pathophysiology and prevention. J Am Acad Dermatol. 2014 Jan; 70(1):1.e1–1.e18. 

36. Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global epidemiology of diabetic foot ulceration: 

a systematic review and meta-analysis. Ann Med. 2017 Mar; 49(2):106–16. 

37. Singh N, Armstrong DG, Lipsky BA. Preventing foot ulcers in patients with diabetes. JAMA. 

2005 Jan; 293(2):217–28. 

38. Noor S, Zubair M, Ahmad J. Diabetic foot ulcer—a review on pathophysiology, classification 

and microbial etiology. Diabetes Metab Syndr. 2015 Jul–Sep; 9:192–9. 

39. Rosyid FN. Etiology, pathophysiology, diagnosis and management of diabetics’ foot ulcer. Int 

J Res Med Sci. 2017 Oct; 5(10):4206–13. 

40. Gardner SE, Frantz RA. Wound bioburden and infection-related complications in diabetic foot 

ulcers. Biol Res Nurs. 2008 Jul; 10(1):44–53. 

41. Clayton W, Elasy TA. A review of the pathophysiology, classification, and treatment of foot 

ulcers in diabetic patients. Clinical Diabetology. 2009 Jan; 10(5):209–16. 

42. Schaper N, Van Netten J, Apelqvist J, Lipsky B, Bakker K, International Working Group on 

the Diabetic Foot. Prevention and management of foot problems in diabetes: a Summary Guidance 

for Daily Practice 2015, based on the IWGDF guidance documents. Diabetes Res Clin Pract. 2017 

Feb; 124:84–92. 

43. Bus S, Netten J, Lavery L, Monteiro‐Soares M, Rasmussen A, Jubiz Y, et al. IWGDF 

Guidance on the prevention of foot ulcers in at‐risk patients with diabetes. Diabetes Metab Res 

Rev. 2016 Jan; 32 Suppl 1:S16–24. 

44. Fonseca VA. Clinical diabetes: translating research into practice. 1st ed. Philadelphia PA: 

Elsevier Saunders; 2006. p.184. 

45. Peters EJ, Lavery LA, International Working Group on the Diabetic Foot. Effectiveness of the 

diabetic foot risk classification system of the International Working Group on the Diabetic Foot. 

Diabetes Care. 2001 Aug; 24(8):1442–7. 

46. Ribu L, Birkeland K, Hanestad BR, Moum T, Rustoen T. A longitudinal study of patients with 

diabetes and foot ulcers and their health-related quality of life: wound healing and quality-of-life 

changes. J Diabetes Complications. 2008 Nov–Dec; 22(6):400–7. 

47. Nabuurs-Franssen MH, Huijberts MSP, Nieuwenhuijzen Kruseman AC, Willems J, Schaper 

NC. Health-related quality of life of diabetic foot ulcer patients and their caregivers. Diabetologia. 

2005 Sep; 48(9):1906–10. 



 

139 

48. Ribu L, Rustøen T, Birkeland K, Hanestad BR, Paul SM, Miaskowski C. The prevalence and 

occurrence of diabetic foot ulcer pain and its impact on health-related quality of life. J Pain. 2006 

Apr; 7(4):290–9. 

49. Reiber G, Lipsky B, Gibbons G. The burden of diabetic foot ulcers. Am J Surg. 1998 Aug; 

176(2A), Suppl 1:S5–10. 

50. International Diabetes Federation. IDF Clinical Practice Recommendations on the Diabetic 

Foot—2017 [updated 2017; cited 2018 Dec 11]. Available from: https://d-

net.idf.org/en/library/464-idf-clinical-practice-recommendations-on-the-diabetic-

foot.html?tag=72-diabetic-foot 

51. Armstrong DG, Boulton AJ, Bus SA. Diabetic foot ulcers and their recurrence. N Engl J Med. 

2017 Jun; 376(24):2367–75. 

52. Wu SC, Driver VR, Wrobel JS, Armstrong DG. Foot ulcers in the diabetic patient, prevention 

and treatment. Vasc Health Risk Manag. 2007 Feb; 3(1):65–76. 

53. Petrakis I, Kyriopoulos IJ, Ginis A, Athanasakis K. Losing a foot versus losing a dollar; a 

systematic review of cost studies in diabetic foot complications. Expert Rev Pharmacoecon 

Outcomes Res. 2017 Mar; 17(2):165–80. 

54. Driver VR, Fabbi M, Lavery LA, Gibbons G. The costs of diabetic foot: the economic case for 

the limb salvage team. J Vasc Surg. 2010 Sep; 52(3) Suppl:S17–22. 

55. International Diabetes Federation. Diabetes atlas 2016 [updated 2016; cited 2018  Dec 12]. 

Available from: http://www.who.int/mediacentre/factsheets/fs312/en/. 

56. World Health Organization. Diabetes fact sheets 2017 [cited 2018 December 10]. Available 

from: http://www.who.int/mediacentre/factsheets/fs312/en/. 

57. Kostev K, Jockwig A, Hallwachs A, Rathmann W. Prevalence and risk factors of neuropathy 

in newly diagnosed type 2 diabetes in primary care practices: a retrospective database analysis in 

Germany and UK. Primary Care Diabetes. 2014 Oct; 8(3):250–5. 

58. Bradbury SE, Price PE. Diabetic foot ulcer pain: the hidden burden (part one). EWMA 

Journal. 2011; 11(1):11–22. 

59. Dubský M, Jirkovská A, Bem R, Fejfarová V, Skibová J, Schaper NC, et al. Risk factors for 

recurrence of diabetic foot ulcers: prospective follow-up analysis in the Eurodiale subgroup. Int 

Wound J. 2013 Oct; 10(5):555–61. 

60. Holland CM. Diabetic peripheral neuropathy: a barrier to quality of life. Commun NursRes. 

2012; 45:405. 

61. Boutoille D, Feraille A, Maulaz D, Krempf M. Quality of life with diabetes-associated foot 

complications: comparison between lower-limb amputation and chronic foot ulceration. Foot 

Ankle Int. 2008 Nov; 29(11):1074–8. 

62. Sanjari M, Safari S, Shokoohi M, Safizade H, Rashidinezhad H, Mashrouteh M, et al. A cross-

sectional study in Kerman, Iran, on the effect of diabetic foot ulcer on health-related quality of 

life. Int J Low Extrem Wounds. 2011; 10(4):200–6. 

63. Idler EL, Benyamini Y. Self-rated health and mortality: a review of twenty-seven community 

studies. J Health Soc Behav. 1997 Mar; 38(1):21–37. 

http://www.who.int/mediacentre/factsheets/fs312/en/


 

140 

64. Garcia-Morales E, Lazaro-Martinez JL, Martinez-Hernandez D, Aragon-Sanchez J, Beneit-

Montesinos JV, Gonzalez-Jurado MA. Impact of diabetic foot related complications on the Health 

Related Quality of Life (HRQol) of patients—a regional study in Spain. Int J Low Extrem 

Wounds. 2011 Mar; 10(1):6–11. 

65. Zoungas S, Woodward M, Li Q, Cooper ME, Hamet P, Harrap S, et al. Impact of age, age at 

diagnosis and duration of diabetes on the risk of macrovascular and microvascular complications 

and death in type 2 diabetes. Diabetologia. 2014 Dec; 57(12):2465–74. 

66. Al Hayek AA, Robert AA, Al Saeed A, Alzaid AA, Al Sabaan FS. Factors associated with 

health-related quality of life among Saudi patients with type 2 diabetes mellitus: a cross-sectional 

survey. Diabetes Metab J. 2014 Jun; 38(3):220–9. 

67. Kim ES, Moon S-d, Kim H-S, Lim DJ, Cho JH, Kwon HS, et al. Diabetic peripheral 

neuropathy is associated with increased arterial stiffness without changes in carotid intima–media 

thickness in type 2 diabetes. Diabetes Care. 2011 Jun; 34(6):1403–5. 

68. Ribu L, Hanestad BR, Moum T, Birkeland K, Rustoen T. Health-related quality of life among 

patients with diabetes and foot ulcers: association with demographic and clinical characteristics. J 

Diabetes Complications. 2007 Jul–Aug; 21(4):227–36. 

69. Yao H, Ting X, Minjie W, Yemin C, Xiqiao W, Yuzhi J, et al. The investigation of 

demographic characteristics and the health-related quality of life in patients with diabetic foot 

ulcers at first presentation. Int J Low Extrem Wounds. 2012 Sep; 11(3):187–93. 

70. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews 

and meta-analyses: the PRISMA statement. Int J Surg. 2010; 8(5):336–41. 

71. Joanna Briggs Institute. Critical Appraisal Checklist for Analytical Cross Sectional Studies: 

Joanna Briggs Institute; 2016 [cited 2016 August 18]. Available from: 

http://joannabriggs.org/research/critical-appraisal-tools.html.  

72. Joanna Briggs Institute. Critical Appraisal Checklist for Cohort Studies: Joanna Briggs 

Institute; 2016 [cited 2016 August 18]. Available from: http://joannabriggs.org/research/critical-

appraisal-tools.html. 

73. Borenstein M, Hedges L, Higgins J, Rothstein H. Comprehensive meta-analysis. Version 2. 

[Computer Software]. Englewood NJ: Biostat. 2005; 104. 

74. Hedges LV, Olkin I. Statistical methods for meta-analysis. Orlando FL: Academic Press; 

1985. 

75. Brockwell SE, Gordon IR. A comparison of statistical methods for meta‐analysis. Stat Med. 

2001; 20(6):825–40. 

76. Kontopantelis E, Reeves D. Performance of statistical methods for meta-analysis when true 

study effects are non-normally distributed: a simulation study. Stat Methods Med Research. 2012 

Aug; 21(4):409–26. 

77. Sterne JA, Egger M. Funnel plots for detecting bias in meta-analysis: guidelines on choice of 

axis. J Clin Epidemiol. 2001 Oct; 54(10):1046–55. 

78. Lau J, Ioannidis JP, Schmid CH. Summing up evidence: one answer is not always enough. 

Lancet. 1998 Jan; 351(9096):123–7. 

http://joannabriggs.org/research/critical-appraisal-tools.html
http://joannabriggs.org/research/critical-appraisal-tools.html
http://joannabriggs.org/research/critical-appraisal-tools.html


 

141 

79. Goodridge D, Trepman E, Sloan J, Guse L, Strain LA, McIntyre J, et al. Quality of life of 

adults with unhealed and healed diabetic foot ulcers. Foot Ankle Int. 2006 Apr; 27(4):274–80. 

80. Siersma V, Thorsen H, Holstein PE, Kars M, Apelqvist J, Jude EB, et al. Importance of factors 

determining the low health-related quality of life in people presenting with a diabetic foot ulcer: 

the Eurodiale study. Diabet Med. 2013 Nov; 30(11):1382–7. 

81. Siersma V, Thorsen H, Holstein PE, Kars M, Apelqvist J, Jude EB, et al. Diabetic 

complications do not hamper improvement of health-related quality of life over the course of 

treatment of diabetic foot ulcers–the Eurodiale study. J Diabetes Complications. 2017 July; 

31(7):1145–51. 

82. Winkley K, Stahl D, Chalder T, Edmonds ME, Ismail K. Quality of life in people with their 

first diabetic foot ulcer: a prospective cohort study. J Am Podiatr Med Assoc. 2009; 99(5):406–14. 

83. Valensi P, Girod I, Baron F, Moreau-Defarges T, Guillon P. Quality of life and clinical 

correlates in patients with diabetic foot ulcers. Diabetes Metab. 2005 Jun; 31(3 Pt 1):263–71. 

84. Nemcová J, Hlinková E, Farský I, Žiaková K, Jarošová D, Zeleníková R, et al. Quality of life 

in patients with diabetic foot ulcer in Visegrad countries. J Clin Nurs. 2017 May; 26(9–10):1245–

56. 

85. Hogg FR, Peach G, Price P, Thompson MM, Hinchliffe RJ. Measures of health-related quality 

of life in diabetes-related foot disease: a systematic review. Diabetologia. 2012 Mar; 55(3):552–

65. 

86. Siersma V, Thorsen H, Holstein PE, Kars M, Apelqvist J, Jude EB, et al. Health-related 

quality of life predicts major amputation and death, but not healing, in people with diabetes 

presenting with foot ulcers: the Eurodiale study. Diabetes Care. 2014; 37(3):694–700. 

87. Valensi P, Le Devehat C, Richard JL, Farez C, Khodabandehlou T, Rosenbloom RA, et al. A 

multicenter, double-blind, safety study of QR-333 for the treatment of symptomatic diabetic 

peripheral neuropathy: A preliminary report. J Diabetes Complications. 2005; 19(5):247–53. 

88. Wagner F. A classification and treatment program for diabetic, neuropathic, and dysvascular 

foot problems. Instr Course Lect. 1979; 28(1):143–65. 

89. Lopes CR, Marcondes F, Aline Medeiros Á, Larissa Marques Barreto Mello S, Valdeci Carlos 

D. Evaluation of limitations of venous ulcers in legs. J Vasc Bras. 2013; 12(1):5–9. 

90. Wachholz PA, Masuda PY, Nascimento DC, Taira CMH, Cleto NG. Quality of life profile and 

correlated factors in chronic leg ulcer patients in the mid-west of São Paulo State, Brazil. An Bras 

Dermatol. 2014; 89(1):73–81. 

91. Hopman W, Buchanan M, VanDenKerkhof E, Harrison M. Pain and health-related quality of 

life in people with chronic leg ulcers. Chronic Dis Inj Can. 2013; 33(3):167–74. 

92. Obilor H, Adejumo PO. Assessment of diabetic foot ulcer-related pain and its relationship to 

quality of life. Wound Practice & Research: Journal of the Australian Wound Management 

Association. 2015 Sep; 23(3):124. 

93. Gonzalez-Consuegra RV, Verdu J. Quality of life in people with venous leg ulcers: an 

integrative review. J Adv Nurs. 2011 May; 67(5):926–44. 



 

142 

94. Martin CL, Albers JW, Pop-Busui R, DCCT/EDIC Group Research. Neuropathy and related 

findings in the diabetes control and complications trial/epidemiology of diabetes interventions and 

complications study. Diabetes Care. 2014; 37(1):31–8. 

95. Herber OR, Schnepp W, Rieger MA. A systematic review on the impact of leg ulceration on 

patients’ quality of life. Health Qual Life Outcomes. 2007 Jul; 25(5):44. 

96. Peker A, Karaöz S. The effects of social support and hope in the healing of diabetic foot ulcers 

treated with standard care. Population Health Management. 2017 Dec; 20(6):507. 

97. Khunkaew S, Tungpunkom P, Sim J, Fernandez RS. The experiences of people in Northern 

Thailand living with diabetic foot ulcers: a descriptive qualitative study. Pac Rim Int J Nurs Res. 

2018; 22(4):304–18. 

98. Pols AD, Schipper K, Overkamp D, van Dijk SE, Bosmans JE, van Marwijk HWJ, et al. 

Process evaluation of a stepped-care program to prevent depression in primary care: patients’ and 

practice nurses’ experiences. BMC Fam Pract. 2017 Feb 23; 18(1):26. 

99. Swardfager W, Yang P, Herrmann N, Lanctôt KL, Shah BR, Kiss A, et al. Depressive 

symptoms predict non-completion of a structured exercise intervention for people with Type 2 

diabetes. Diabetic Med. 2016; 33(4):529–36. 

100. Tušek-Bunc K, Petek D. Comorbidities and characteristics of coronary heart disease patients: 

their impact on health-related quality of life. Health Qual Life Outcomes. 2016 Dec; 14(1):159. 

101. Heisler M. Different models to mobilize peer support to improve diabetes self-management 

and clinical outcomes: evidence, logistics, evaluation considerations and needs for future research. 

Family Pract. 2009 Jun; 27 Suppl 1:i23–i32. 

102. Barshes NR, Sigireddi M, Wrobel JS, Mahankali A, Robbins JM, Kougias P, et al. The 

system of care for the diabetic foot: objectives, outcomes, and opportunities. Diabet Foot Ankle. 

2013 Oct; 4. 

103. Thewjitcharoen Y, Krittiyawong S, Porramatikul S, Parksook W, Chatapat L, 

Watchareejirachot O, et al. Outcomes of hospitalized diabetic foot patients in a multi-disciplinary 

team setting: Thailand’s experience. J Clin Transl Endocrinol. 2014 Dec; 1(4):187–91. 

104. Boulton AJ, Vileikyte L, Ragnarson-Tennvall G, Apelqvist J. The global burden of diabetic 

foot disease. Lancet. 2005; 366(9498):1719–24. 

105. Kossioris A, Karousi T. Determinants of health-related quality of life in patients with diabetic 

foot ulcers: a systematic review and meta-analysis. Health Science Journal. 2015 Oct; 9(6):1–7. 

106. American Diabetes Association. Standards of medical care in diabetes—2010. Diabetes Care. 

2010 Jan; 33 Suppl 1:S11–61. 

107. Dorresteijn JAN, Kriegsman DM, Assendelft WJJ, Valk GD. Patient education for 

preventing diabetic foot ulceration. Cochrane Database Syst Rev. 2012 Oct 17; 10:CD001488. 

108. Nemcová J, Hlinková E. The efficacy of diabetic foot care education. J Clin Nurs. 2014 Mar; 

23(5–6):877–82. 

109. Ren M, Yang C, Lin DZ, Xiao HS, Mai LF, Guo YC, et al. Effect of intensive nursing 

education on the prevention of diabetic foot ulceration among patients with high-risk diabetic foot: 

a follow-up analysis. Diabetes Technol Ther. 2014 Sep; 16(9):576–81. 



 

143 

110. Haas L, Maryniuk M, Beck J, Cox CE, Duker P, Edwards L, et al. National Standards for 

diabetes self-management education and support. Diabetes Care. 2014; 37 Suppl 1:S144–53. 

111. Mayfield JA, Reiber GE, Sanders LJ, Janisse D, Pogach LM. Preventive foot care in people 

with diabetes. Diabetes Care. 2003 Jan; 26 Suppl 1:S78–9. 

112. Abbas ZG, Lutale JK, Archibald LK. Diabetic foot ulcers and ethnicity in Tanzania: a 

contrast between African and Asian populations. Int Wound J. 2009 6(2):124–31. 

113. Chellan G, Srikumar S, Varma AK, Mangalanandan TS, Sundaram KR, Jayakumar RV, et al. 

Foot care practice—the key to prevent diabetic foot ulcers in India. Foot (Edinb). 2012 Dec; 

22(4):298–302. 

114. Chin Y-F, Huang T-T, Hsu BR-S. Impact of action cues, self-efficacy and perceived barriers 

on daily foot exam practice in type 2 diabetes mellitus patients with peripheral neuropathy. J Clin 

Nurs. 2013 Jan; 22(1–2):61–8. 

115. Dixit S, Maiya A, Khetrapal H, Agrawal B, Vidyasagar S, Umakanth S. A questionnaire 

based survey on awareness of diabetic foot care in Indian population with diabetes: a cross-

sectional multicentre study. Indian J Med Sci. 2011 Oct; 65(10):411–23. 

116. Kiani J, Moghimbeigi A, Azizkhani H, Kosarifard S. The prevalence and associated risk 

factors of peripheral diabetic neuropathy in Hamedan, Iran. Arch Iran Med. 2013 Jan; 16(1):17–

19. 

117. Quandt SA, Ip EH, Kirk JK, Saldana S, Chen S-H, Nguyen H, et al. Assessment of a short 

diabetes knowledge instrument for older and minority adults. Diabetes Educ. 2014; 40(1):68–76. 

118. Al-Kaabi JM, Al Maskari F, Cragg P, Afandi B, Souid A-K. Illiteracy and diabetic foot 

complications. Prim Care Diabetes. 2015 Dec; 9(6):465–72. 

119. Whittemore R, Knafl K. The integrative review: updated methodology. J Adv Nurs. 2005 

Dec; 52(5):546–53. 

120. Thomson Reuters. EndNote. New York (US): Thomson Reuters. 2011. 

121. Critical Appraisal Skills Programme (CASP) UK. CASP Checklists. Oxford; 2014 [cited 

2017 May 22]. Available from: http://www.casp-uk.net/#!checklists/cb36 

122. Neil JA. Assessing foot care knowledge in a rural population with diabetes. Ostomy Wound 

Manage. 2002 Jan; 48(1):50–6. 

123. Mahakalkar C, Kaple M, Jain N, Laddha P, Wagh DD. Pattern of diabetic foot-presentation 

and complications in rural Indian population. Int J Res Med Sci. 2015 Apr; 10(2):118–23. 

124. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006; 

3(2):77–101. 

125. Chithambo T, Forbes A. Exploring factors that contribute to delay in seeking help with 

diabetes related foot problems: a preliminary qualitative study using Interpretative 

Phenomenological Analysis. International Diabetes Nursing. 2015 Apr; 12(1):20–6. 

126. Chiwanga FS, Njelekela MA. Diabetic foot: prevalence, knowledge, and foot self-care 

practices among diabetic patients in Dar es Salaam, Tanzania—a cross-sectional study. J Foot 

Ankle Res. 2015; 8(1):1–7. 



 

144 

127. Sriussadaporn S, Ploybutr S, Nitiyanant W, Vannasaeng S, Vichayanrat A. Behavior in self-

care of the foot and foot ulcers in Thai non-insulin dependent diabetes mellitus. J Med Assoc Thai. 

1998 Jan; 81(1):29–36. 

128. Navicharern R. Diabetes self-management, fasting blood sugar and quality of life among type 

2 diabetic patients with foot ulcers. J Med Assoc Thai. 2012 Feb; 95(2):156–62. 

129. Mariam TG, Alemayehu A, Tesfaye E, Mequannt W, Temesgen K, Yetwale F, et al. 

Prevalence of diabetic foot ulcer and associated factors among adult diabetic patients who attend 

the diabetic follow-up clinic at the University of Gondar Referral Hospital, North West Ethiopia, 

2016: Institutional-Based Cross-Sectional Study. J Diabetes Research. 2017; 2017:2879249. 

130. Hjelm K, Apelqvist J. Influence of beliefs about health and illness on self-care and care-

seeking in foreign-born people with diabetic foot ulcers: dissimilarities related to origin. J Wound 

Care. 2016 Nov 2; 25(11):602–16. 

131. Searle A, Gale L, Campbell R, Wetherell M, Dawe K, Drake N, et al. Reducing the burden of 

chronic wounds: prevention and management of the diabetic foot in the context of clinical 

guidelines. J Health Serv Res Policy. 2008 Oct; 13 Suppl 3:S82–91. 

132. Desalu OO, Salawu FK, Jimoh AK, Adekoya AO, Busari OA, Olokoba AB. Diabetic foot 

care: self reported knowledge and practice among patients attending three tertiary hospital in 

Nigeria. Ghana Med J. 2011 Jun; 45(2):60–5. 

133. World Bank. Thailand [Internet]. Washington DC: World Bank Group; 2018 [cited 2018 

August 20]. Available from: https://data.worldbank.org/country/thailand. 

134. Chavasit V, Kriengsinyos W, Photi J, Tontisirin K. Trends of increases in potential risk 

factors and prevalence rates of diabetes mellitus in Thailand. Eur J Clin Nutri. 2017 Jul; 

71(7):839–43. 

135. Reutrakul S, Deerochanawong C. Diabetes in Thailand: status and policy. Current Diab Rep. 

2016 Mar; 16(3):1–10. 

136. World Health Organization. Diabetes country profiles 2016 [Internet]. World Health 

Organization 2016 [cited 2018 Feb 6]. Available from: http://www.who.int/diabetes/country-

profiles/tha_en.pdf?ua=1. 

137. World Health Organization. Older population and health system: a profile of Thailand 

[Internet]. World Health Organization 2015 [cited 2015 August 10] 10:2015. 

138. Bundhamcharoen K, Odton P, Phulkerd S, Tangcharoensathien V. Burden of disease in 

Thailand: changes in health gap between 1999 and 2004. BMC Public Health. 2011 Jan 26; 11:53. 

139. Aekplakorn W, Chariyalertsak S, Kessomboon P, Sangthong R, Inthawong R, Putwatana P, 

et al. Prevalence and management of diabetes and metabolic risk factors in Thai adults: the Thai 

National Health Examination Survey IV, 2009. Diabetes Care. 2011 Sep; 34(9):1980–5. 

140. Papier K, Jordan S, Catherine DE, Bain C, Peungson J, Banwell C, et al. Incidence and risk 

factors for type 2 diabetes mellitus in transitional Thailand: results from the Thai cohort study. 

BMJ Open. 2016; 6(12):e014102. 

141. Lundberg PC, Thrakul S. Religion and self-management of Thai Buddhist and Muslim 

women with type 2 diabetes. J Clin Nurs. 2013; 22(13/14):1907–16. 

https://data.worldbank.org/country/thailand
http://www.who.int/diabetes/country-profiles/tha_en.pdf?ua=1
http://www.who.int/diabetes/country-profiles/tha_en.pdf?ua=1


 

145 

142. Lundberg PC, Thrakul S. Diabetes type 2 self-management among Thai Muslim women. J 

Nurs Health Chron Ill. 2011 Feb; 3(1):52–60. 

143. Lundberg PC, Thrakul S. Type 2 diabetes: how do Thai Buddhist people with diabetes 

practise self-management? J Adv Nurs. 2012 Mar; 68(3):550–8. 

144. Wichit N, Mnatzaganian G, Courtney M, Schulz P, Johnson M. Randomized controlled trial 

of a family-oriented self-management program to improve self-efficacy, glycemic control and 

quality of life among Thai individuals with Type 2 diabetes. Diabetes Res Clin Pract. 2017 Jan; 

123:37–48. 

145. Puavilai A, Stuifbergen AK. Quality of life for Thai women with diabetes. Health Care 

Women Int. 2000 Sep; 21(6):471–83. 

146. Jiamjarasrangsi W, Navicharern R, Manit A, Aekplakorn W, Keesukphan P. Identification of 

potential leverage points for self-management support intervention in Thais with type 2 diabetes. J 

Med Assoc Thai (Chotmaihet thangphaet). 2017; 100(3):326–38. 

147. Jaipakdee J, Jiamjarasrangsi W, Lohsoonthorn V, Lertmaharit S. Effectiveness of a self‐

management support program for Thais with type 2 diabetes: evaluation according to the RE‐AIM 

framework. Nurs Health Sci. 2015 Sep; 17(3):362–9. 

148. Sukwatjanee A, Pongthavornkamol K, Low G, Suwonnaroop N, Wanpen, Pinyopasakul, et 

al. Benefits of a self-help group for rural Thai elders with type-2 diabetes. Pac Rim Int J Nurs Res. 

2011 Jul–Sep; 15(3):220–33. 

149. Thojampa S, Mawn B. The moderating effect of social cognitive factors on self-management 

activities and HbA1c in Thai adults with type-2 diabetes. Int J Nurs Sci. 2017 Jan 10; 4(1):34–7. 

150. Bangchokdee S, Tantisiriwat N, Janchai S. Clinical outcomes of Diabetic Foot Clinic at King 

Chulalongkorn Memorial Hospital. Chula Med J. 2013 Jul–Aug; 57(4). 

151. Frykberg RG, Banks J. Challenges in the treatment of chronic wounds. Adv Wound Care. 

2015 Aug 3; 4(9):560–82. 

152. Tangcharoensathien V, Witthayapipopsakul W, Panichkriangkrai W, Patcharanarumol W, 

Mills A. Health systems development in Thailand: a solid platform for successful implementation 

of universal health coverage. Lancet. 2018 Mar 24; 391(10126):1205–1223. 

153. Kumar CP. Application of Orem’s self-care deficit theory and standardized nursing 

languages in a case study of a woman with diabetes. Int J Nurs Terminol Classif. 2007 Jul–Sep; 

18(3):103–10. 

154. Orem DE. Nursing concepts of practice. 6th ed. St Louis MO: Mosby; 2001. 

155. Creswell JW, Plano Clark VL. Designing and conducting mixed methods research. 2nd ed. 

Thousand Oaks CA: Sage Publications; 2011. 

156. Carr ECJ. Understanding inadequate pain management in the clinical setting: the value of the 

sequential explanatory mixed method study. J Clin Nurs. 2009; 18(1):124–31. 

157. Creswell JW, Plano Clark VL. Designing and conducting mixed methods research. Thousand 

Oaks CA: Sage Publications; 2007. 

158. Polit DF, Beck CT. Essentials of nursing research: appraising evidence for nursing practice. 

8th ed. Philadelphia: Wolters Kluwer Health/Lippincott Williams & Wilkins; 2014. 



 

146 

159. Hayes B, Bonner A, Douglas C. An introduction to mixed methods research for nephrology 

nurses. Renal Society of Australasia Journal. 2013; 9(1):8–14. 

160. Hodgkin S, Warburton J, Savy P. Using mixed methods to develop and implement a work 

sampling tool in residential aged care. Int J Mult Res Approaches. 2012; 6(1):23–32. 

161. Kettles AM, Creswell JW, Zhang W. Mixed methods research in mental health nursing. J 

Psychiatr Ment Health Nurs. 2011; 18(6):535–42. 

162. Wilkins K, Woodgate R. Designing a mixed methods study in pediatric oncology nursing 

research. J Pediatr Oncol Nurs. 2008; 25(1):24–33. 

163. Aujla N, Stone MA, Taub N, Davies MJ, Khunti K. Identifying people with type 2 diabetes 

and those at risk: lessons from the measure your waist (MY-WAIST) mixed-methods study in UK 

primary care. Prim Care Diabetes. 2013; 7(4):261–7. 

164. Goodridge D, Duggleby W, Gjevre J, Rennie D. Exploring the quality of dying of patients 

with chronic obstructive pulmonary disease in the intensive care unit: a mixed methods study. 

Nurs Crit Care. 2009; 14(2):51–60. 

165. Creswell JW, Plano Clark VL, Gutmann M, Hanson W. Advanced mixed methods research 

designs. In: Tashakkori A, Teddlie C, editors. Handbook of mixed methods in social & 

behavioural research. Thousand Oaks CA: Sage; 2003. p.209–240. 

166. Ivankova NV, Creswell JW, Stick SL. Using mixed-methods sequential explanatory design: 

from theory to practice. Field Methods. 2006; 18(1):3–20. 

167. Roch G, Dubois C-A, Clarke SP. Organizational climate and hospital nurses’ caring 

practices: a mixed-methods study. Res Nurs Health. 2014; 37(3):229–40. 

168. Morse JM. Approaches to qualitative-quantitative methodological triangulation. Nurs Res. 

1991 Mar–Apr; 40(2):120–3. 

169. Wattanakorn K, Deenan A, Puapan S, Kraenzle Schneider J. Effects of an eating behaviour 

modification program on Thai people with diabetes and obesity: a randomised  clinical trial. Pac 

Rim Int J Nurs Res. 2013; 17(4):356–70. 

170. Wagner FW, Jr. The dysvascular foot: a system for diagnosis and treatment. Foot  Ankle. 

1981 Sep; 2(2):64–122. 

171. Boyer JG, Earp JAL. The development of an instrument for assessing the quality of life of 

people with diabetes: Diabetes-39. Medical Care. 1997; 35(5):440–53. 

172. Huang IC, Hwang C-C, Wu M-Y, Lin W, Leite W, Wu AW. Diabetes-specific or generic 

measures for health-related quality of life? Evidence from psychometric validation of the D-39 

and SF-36. Value Health. 2008 May–Jun; 11(3):450–61. 

173. Tulloch-Reid M, Walker S. Quality of life in Caribbean youth with diabetes. West Indian 

Med J. 2009 Jun; 58(3):250–6. 

174. Kumar R, Krishan P, Jhajj R. Health-related quality of life and factors affecting it in type-2 

diabetic nephropathy patients: a cross sectional observational study. Int J Res Med Sci. 2016; 

4(5):1511–7. 



 

147 

175. El Achhab Y, Nejjari C, Chikri M, Lyoussi B. Disease-specific health-related quality of life 

instruments among adults diabetic: a systematic review. Diabetes Res Clin Pract. 2008; 

80(2):171–84. 

176. Songraksa K, Lerkiatbundit S. Development of a disease specific quality of life instrument: 

Thai version of the Diabetic-39. Songkla Med Journal. 2009; 27(1):35–49. 

177. Bann CM, Fehnel SE, Gagnon DD. Development and validation of the Diabetic Foot Ulcer 

Scale-short form (DFS-SF). Pharmacoeconomics. 2003; 21(17):1277–90. 

178. Collins GS, Mughal S, Barnett AH, Fitzgerald J, Lloyd CE. Modification and validation of 

the Revised Diabetes Knowledge Scale. Diabet Med. 2011 Mar; 28(3):306–10. 

179. Fitzgerald JT. The reliability and validity of a brief diabetes knowledge test. Diabetes Care. 

1998 May; 21(5):706–10. 

180. Olson JM, Hogan MT, Pogach LM, Rajan M, Raugi GJ, Reiber GE. Foot care education and 

self management behaviors in diverse veterans with diabetes. Patient Preference and Adherence. 

2009; (3):45–50. 

181. Van Nes F, Abma T, Jonsson H, Deeg D. Language differences in qualitative research: is 

meaning lost in translation? Eur J Ageing. 2010; 7(4):313–6. 

182. IBM Corp. IBM SPSS Statistics for Windows. Version 21.0. Boston MA: IBM Corp. 2012; 

126. 

183. Lincoln YS, Guba EG. Naturalistic inquiry. Beverly Hills CA: Sage Publications; 1985. 

184. Thorne S. Toward methodological emancipation in applied health research. Qual Health Res. 

2011; 21(4):443–53. 

185. Aekplakorn W, Stolk RP, Neal B, Suriyawongpaisal P, Chongsuvivatwong V, 

Cheepudomwit S, et al. The prevalence and management of diabetes in Thai adults: the 

international collaborative study of cardiovascular disease in Asia. Diabetes Care. 2003; 

26(10):2758–63. 

186. Al-Maskari MY, Al-Shookri AO, Al-Adawi SH, Lin KG. Assessment of quality of life in 

patients with type 2 diabetes mellitus in Oman. Saudi Med J. 2011 Dec; 32(12):1285–90. 

187. Alfian SD. Medication adherence contributes to an improved quality of life in type 2 

Diabetes Mellitus patients: a cross-sectional study. Diabetes Ther. 2016 Dec; 7(4):755–64. 

188. Mngomezulu N, Yang C. Quality of life and its correlates in diabetic outpatients in 

Swaziland. Int Health. 2015 Nov; 7(6):464–71. 

189. Mikailiūkštienė A, Juozulynas A, Narkauskaitė L, Žagminas K, Sąlyga J, Stukas R. Quality 

of life in relation to social and disease factors in patients with type 2 diabetes in Lithuania. Med 

Sci Monit. 2013 Mar; 19:165–74. 

190. Maddigan SL, Feeny DH, Johnson JA. Health-related quality of life deficits associated with 

diabetes and comorbidities in a Canadian National Population Health Survey. Qual Life Res. 

2005; 14(5):1311–20. 

191. Wong CK, Lo YY, Wong WH, Fung CS. The associations of body mass index with physical 

and mental aspects of health-related quality of life in Chinese patients with type 2 diabetes 

mellitus: results from a cross-sectional survey. Health Qual Life Outcomes. 2013; 11(1):142. 



 

148 

192. Snyder RJ, Hanft JR. Diabetic foot ulcers--effects on QOL, costs, and mortality and the role 

of standard wound care and advanced-care therapies. Ostomy Wound Manage. 2009; 55(11):28–

38. 

193. Khunkaew S, Fernandez R, Sim J. Health-related quality of life among adults living with 

diabetic foot ulcers: a meta-analysis. Qual Life Res. 2018. 

194. Daher AM, AlMashoor SAH, Winn T. Glycaemic control and quality of life among 

ethnically diverse Malaysian diabetic patients. Qual Life Res. 2015; 24(4):951–8. 

195. World Medical Association. Declaration of Helsinki ethical principles for medical research 

involving human subjects. 1964. 

196. Hathcock B. Thailand. Great Neck Publishing; 2016. 

197. Zulian LR, Santos MAd, Veras VS, Rodrigues FFL, Arrelias CCA, Zanetti ML. Quality of 

life in patients with diabetes using the Diabetes 39 (D-39) instrument. Rev Gaucha Enferm. 2013 

Sep; 34(3):138–46. 

198. López-Carmona JM, Rodríguez-Moctezuma R. Adaptation and validation of quality of life 

instrument Diabetes 39 for Mexican patients with type 2 diabetes mellitus. Salud Publica Mex. 

2006 May–Jun; 48(3):200–11. 

199. Undén A-L, Elofsson S, Andréasson A, Hillered E, Eriksson I, Brismar K. Gender 

differences in self-rated health, quality of life, quality of care, and metabolic control in patients 

with diabetes. Gend Med. 2008 Jun; 5(2):162–80. 

200. Chen G, Iezzi A, McKie J, Khan MA, Richardson J. Diabetes and quality of life: comparing 

results from utility instruments and Diabetes-39. Diabetes Res Clin Pract. 2015; 109(2):326–33. 

201. Hjelm K, Nyberg P, Apelqvist J. Gender influences beliefs about health and illness in 

diabetic subjects with severe foot lesions. J Adv Nurs. 2002 Dec; 40(6):673–84. 

202. Whiting DR, Guariguata L, Weil C, Shaw J. Diabetes Atlas: IDF Diabetes Atlas: Global 

estimates of the prevalence of diabetes for 2011 and 2030. Diabetes Res Clin Pract. 2011 Dec; 

94:311–21. 

203. Aekplakorn W. Prevalence, treatment, and control of metabolic risk factors by BMI status in 

Thai adults: National Health Examination Survey III. Asia Pac J Public Health. 2011 May; 

23(3):298–306. 

204. Gakidou E, Mallinger L, Abbott-Klafter J, Guerrero R, Villalpando S, Ridaura RL, et al. 

Management of diabetes and associated cardiovascular risk factors in seven countries: a 

comparison of data from national health examination surveys. Bull World Health Organ. 2011 

Mar; 89(3):172–83. 

205. Ajala O, English P, Pinkney J. Systematic review and meta-analysis of different dietary 

approaches to the management of type 2 diabetes. Am J Clin Nutr. 2013 Mar; 97(3):505–16. 

206. Rodbard D. Continuous glucose monitoring: a review of successes, challenges, and 

opportunities. Diabetes Technol Ther. 2016 Feb; 18 Suppl 2:S3–13. 

207. Chavan GM, Waghachavare VB, Gore AD, Chavan VM, Dhobale RV, Dhumale GB. 

Knowledge about diabetes and relationship between compliance to the management among the 



 

149 

diabetic patients from rural Area of Sangli District, Maharashtra, India. J Family Med Prim Care. 

2015; 4(3):439–43. 

208. Islam SMS, Niessen LW, Seissler J, Ferrari U, Biswas T, Islam A, et al. Diabetes knowledge 

and glycemic control among patients with type 2 diabetes in Bangladesh. Springerplus. 2015; 

4(1):1–7. 

209. World Health Organization. Management of substance abuse: Process of translation and 

adaptation of instruments [Internet]. Geneva: World Health Organization; 2016. [cited 2018 

March 8]. Available from: 

http://www.who.int/substance_abuse/research_tools/translation/en/#content 

210. Streiner DL, Norman GR. Health measurement scales: a practical guide to their development 

and use. 3rd ed. Oxford (UK): Oxford University Press; 2003. p. 61–76. 

211. Sharma B. A focus on reliability in developmental research through Cronbach’s Alpha 

among medical, dental and paramedical professionals. Asian Pacific J Heal Sci. 2016 Dec; 

3(4):271–8. 

212. Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int J Med Educ. 2011; 2:53–5. 

213. Manly C, Wells R. Reporting the use of multiple imputation for missing data in higher 

education research. Res Higher Educ. 2015 Jun; 56(4):397–409. 

214. Osborne JW. Best practices in data cleaning: a complete guide to everything you need to do 

before and after collecting your data. Thousand Oaks CA: Sage Publications; 2013. p. 117-118. 

215. Anthoine E, Moret L, Regnault A, Sébille V, Hardouin J-B. Sample size used to validate a 

scale: a review of publications on newly-developed patient reported outcomes measures. Health 

Qual Life Outcomes. 2014; 12(1):2. 

216. Nunnally JC, Bernstein IH. Psychometric theory. 3rd ed. New York: McGraw-Hill; 1994. p. 

454. 

217. Wang W-L, Lee H-L, Fetzer SJ. Challenges and strategies of instrument translation. West J 

Nurs Res. 2006 Apr; 28(3):310–21. 

218. Aekplakorn, Satheannoppakao W, Putwatana P, Taneepanichskul S, Kessomboon P, 

Chongsuvivatwong V, et al. Dietary pattern and metabolic syndrome in Thai adults. J Nutr Metab. 

2015 Jan; 1–10. 

219. Wannasirikul P, Termsirikulchai L, Sujirarat D, Benjakul S, Tanasugarn C. Health literacy, 

medication adherence, and blood pressure level among hypertensive older adults treated at 

primary health care centers. Southeast Asian J Trop Med Public Health. 2016 Jan; 47(1):109–20. 

220. Boulton AJ. What you can’t feel can hurt you. J Vasc Surg. 2010 Sep; 52(3):28S–30S. 

221. Khunkaew S, Fernandez R, Sim J, editors. The factors determining the low health related 

quality of life among people living with diabetic foot ulcers: a systematic review. International 

Conference on Diabetes and Diabetic Nursing Care; 2017 Sep 20–21; Charlotte (US): J Diabetes 

Metab. 

222. Meijer JW, Trip J, Jaegers SM, Links TP, Smits AJ, Groothoff JW, et al. Quality of life in 

patients with diabetic foot ulcers. Disabil Rehabil. 2001 May 20; 23(8):336–40. 



 

150 

223. Jaksa PJ, Mahoney JL. Quality of life in patients with diabetic foot ulcers: validation of the 

Cardiff Wound Impact Schedule in a Canadian population. Int Wound J. 2010 7(6):502–7. 

224. Ikem RT, Ikem IC, Ola BA. Relationship between depression, cognitive function and quality 

of life of Nigerians with diabetic foot ulcers. A preliminary controlled study. Acta Endocrinol. 

2009 Jan; 5(1):75–83. 

225. Ribu L, Hanestad BR, Moum T, Birkeland K, Rustoen T. A comparison of the health-related 

quality of life in patients with diabetic foot ulcers, with a diabetes group and a nondiabetes group 

from the general population. Qual Life Res. 2007 Mar; 16(2):179–89. 

226. Yekta Z, Pourali R, Ghasemi-Rad M. Comparison of demographic and clinical characteristics 

influencing health-related quality of life in patients with diabetic foot ulcers and those without foot 

ulcers. Diabetes Metab Syndr Obes. 2011; 4:393–9. 

227. Löndahl M. Hyperbaric oxygen therapy as treatment of diabetic foot ulcers. Diabetes Metab 

Res Rev. 2012 Feb; 28 Suppl 1:S78–84. 

228. Castro-Sánchez AM, Matarán-Peñarrocha GA, Granero-Molina J, Aguilera-Manrique G, 

Quesada-Rubio JM, Moreno-Lorenzo C. Benefits of massage-myofascial release therapy on pain, 

anxiety, quality of sleep, depression, and quality of life in patients with fibromyalgia. Evid Based 

Complement Alternat Med. 2011 Jan; (5):561753. 

229. Khalid JM. Rates and risk of hospitalisation among patients with type 2 diabetes: 

retrospective cohort study using the UK General Practice Research Database linked to English 

Hospital Episode Statistics. Int J Clin Pract. 2014 Jan; 68(1):40–8. 

230. Abetz L, Sutton M, Brady L, McNulty P, Gagnon DD. The Diabetic Foot Ulcer Scale (DFS): 

a quality of life instrument for use in clinical trials. Pract Diabetes Int. 2002 Jul; 19(6):167–75. 

231. Ashford RL, McGee P, Kinmond K. Perception of quality of life by patients with diabetic 

foot ulcers. Diabetic Foot J. 2000; 3(4):150–5. 

232. Carrington AL, Abbott CA, Griffiths J, Jackson N, Johnson SR, Kulkarni J, et al. A foot care 

program for diabetic unilateral lower-limb amputees. Diabetes Care. 2001; 24(2):216–21. 

233. Aljasem LI, Peyrot M, Wissow L, Rubin RR. The impact of barriers and self-efficacy on self-

care behaviors in type 2 diabetes. Diabetes Educ. 2001 May–Jun; 27(3):393–404. 

234. Glasgow RE, Hiss RG, Anderson RM, Friedman NM, Hayward RA, Marrero DG, et al. 

Report of the health care delivery work group: behavioral research related to the establishment of 

a chronic disease model for diabetes care. Diabetes Care. 2001 Jan; 24(1):124–30. 

235. Settakorn J, Rangdaeng S, Arpornchayanon O, Lekawanvijit S, Bhoopat L, Attia J. Why 

were limbs amputated? An evaluation of 216 surgical specimens from Chiang Mai University 

Hospital, Thailand. Arch Orthop Trauma Surg. 2005 Dec; 125(10):701–5. 

236. Sarinnapakorn V, Sunthorntepwarakul T, Deerochanawong C, Niramitmahapanya S, 

Napartivaumnuay N. Prevalence of diabetic foot ulcers and risk classifications in type 2 diabetes 

mellitus patients at Rajavithi Hospital. J Med Assoc Thai (Chotmaihet thangphaet). 2016 Feb; 

99(2):S99–S105. 

237. Rickham PP. Human experimentation. Code of ethics of the World Medical Association. 

Declaration of Helsinki. Br Med J. 1964 Jul 18; 2(5402):177. 



 

151 

238. Sekhar MS, Thomas RR, Unnikrishnan M, Vijayanarayana K, Rodrigues GS. Impact of 

diabetic foot ulcer on health-related quality of life: a cross-sectional study. Semin Vasc Surg. 2015 

Sep; 28(3–4):165–71. 

239. Macioch T, Sobol E, Krakowiecki A, Mrozikiewicz-Rakowska B, Kasprowicz M, 

Hermanowski T. Health related quality of life in patients with diabetic foot ulceration—translation 

and Polish adaptation of Diabetic Foot Ulcer Scale short form. Health Qual Life Outcomes. 2017 

Jan 21; 15(1):15. 

240. Hui LF, Yee-Tak Fong D, Yam M, Yuk Ip W. Translation and validation of the Chinese 

diabetic foot ulcer scale—short form. Patient. 2008 Apr 1; 1(2):137–45. 

241. Rerkasem K. Seminar review: sociocultural practices and epidemiology of diabetic foot 

problem: lessons from a study in Chiang Mai University Hospital, Thailand. Int J Low Extrem 

Wounds. 2011 May 26; 10(2):86–90. 

242. Tantitharanukul N, Throngjai T, editors. Waiting time estimation system for outpatient’s 

arrival planning. 2018 International Conference on Digital Arts, Media and Technology 

(ICDAMT). 2018 Feb 25–28 Phayao, Thailand: IEEE; 2018 Jun 11. 

243. Powers MA, Bardsley J, Cypress M, Duker P, Funnell MM, Fischl AH, et al. Diabetes self-

management education and support in type 2 diabetes: a joint position statement of the American 

Diabetes Association, the American Association of Diabetes Educators, and the Academy of 

Nutrition and Dietetics. Diabetes Educ. 2017; 43(1):40–53. 

244. Bakas T, McLennon SM, Carpenter JS, Buelow JM, Otte JL, Hanna KM, et al. Systematic 

review of health-related quality of life models. Health Qual Life Outcomes. 2012; 10(1):134. 

245. Chin Y-F, Liang J, Wang W-S, Hsu BR-S, Huang T-T. The role of foot self-care behavior on 

developing foot ulcers in diabetic patients with peripheral neuropathy: a prospective study. Int J 

Nurs Stud. 2014 Dec; 51(12):1568–74. 

246. Thonghong A, Thepsittha K, Jongpiriyaanan P, Gappbirom T. Chronic disease surveillance 

report 2012. Wkly Epidemiol Surveill Rep Thail. 2013; 44:800–8. 

247. Wanchai A. Patient experiences using complementary and alternative medicine for type 2 

diabetes mellitus in Thailand. Pac Rim Int J Nurs Res. 2017; 21(4):331–40. 

248. National Health and Medical Research Council. National Statement on Ethical Conduct in 

Human Research (2007). Canberra: Australian Government; 2007 [updated 2018; cited 2018 Feb 

6]. Available from: https://www.nhmrc.gov.au/guidelines-publications/e72 

249. Gill P, Stewart K, Treasure E, Chadwick B. Methods of data collection in qualitative 

research: interviews and focus groups. Br Dent J. 2008; 204(6):291–5. 

250. Denzin NK, Lincoln YS, editors. The SAGE handbook of qualitative research. 4th ed. 

Thousand Oaks CA: Sage; 2011. p. 260. 

251. Koch T. Establishing rigour in qualitative research: the decision trail. J Adv Nurs. 2006; 

53(1):91–100. 

252. Crowe M, Inder M, Porter R. Conducting qualitative research in mental health: thematic and 

content analyses. Aust N Z J Psychiatry. 2015:0004867415582053. 



 

152 

253. Sandelowski M. Rigor or rigor mortis: the problem of rigor in qualitative research revisited. 

ANS Adv Nurs Sci. 1993 Dec; 16(2):1–8. 

254. Guba EG, Lincoln YS. Fourth generation evaluation. Newbury Park CA: Sage Publications; 

1989. p. 233-243. 

255. Kanai T, Matsuoka K, Naganuma M, Hayashi A, Hisamatsu T. Diet, microbiota, and 

inflammatory bowel disease: lessons from Japanese foods. Korean J Intern Med. 2014 Jul; 

29(4):409. 

256. Beattie AM, Campbell R, Vedhara K. ‘What ever I do it’s a lost cause’. The emotional and 

behavioural experiences of individuals who are ulcer free living with the threat of developing 

further diabetic foot ulcers: a qualitative interview study. Health Expect. 2014 Jun; 17(3):429–39. 



 

153 

APPENDIX 1: ETHICS APPROVAL 

 



 

154 

HREC Approval of Amendment for Study Phase 1 

 



 

155 

 



 

156 

HREC Approval of Amendment for Study Phase 2 

 



 

157 

IRB Approval of Amendment for Study in Thailand – Phase 1 

 



 

158 

IRB Approval of Amendment for Study in Thailand – Phase 2 

 



 

159 

APPENDIX 2: SURVEY INSTRUMENTS 



 

160 

Survey Instrument English Version 

 



 

161 

 



 

162 

 



 

163 

 



 

164 

 



 

165 

 



 

166 

 



 

167 

 



 

168 

 



 

169 

 



 

170 

 



 

171 

 



 

172 

 



 

173 

 



 

174 

 



 

175 

 



 

176 

 



 

177 

 



 

178 

 



 

179 

 



 

180 

 



 

181 

 



 

182 

 



 

183 

Survey Instrument Thai Version 

 



 

184 

 



 

185 

 



 

186 

 



 

187 

 



 

188 

 



 

189 

 



 

190 

 



 

191 

 



 

192 

 



 

193 

 



 

194 

 



 

195 

 



 

196 

 

 



 

197 

 



 

198 

 



 

199 

 



 

200 

 

 



 

201 

 

 



 

202 

 

 



 

203 

 



 

204 

 

 



 

205 

 

 



 

206 

 



 

207 

 



 

208 

 

 

 

 



 

209 

APPENDIX 3: INFORMATION SHEETS AND 

CONSENT FORMS 



 

210 

Information Sheets Phase 1: English Version 

 

 

 



 

211 

Consent form Phase 1: English version 

 

 



 

212 

Information sheets Phase 2: English version 

 

 



 

213 

 

 



 

214 

 

 

 

 

 



 

215 

Consent form Phase 2: English version 

 

  



 

216 

Information sheet Phase 1: Thai version 

 

  



 

217 

 

  



 

218 

 

  



 

219 

 

 



 

220 

 

 

  



 

221 

APPENDIX 4: INTERVIEW GUIDE 



 

222 

Quality of Life and Diabetes Self-care Knowledge of Thai Adults 
Living with Diabetic Foot Ulcers (English Version) 

Semi-structured interview guides 

Warming up question: 

Good morning/afternoon 

1. How are you? 

2. How long have you been diagnosed with diabetes? 

3. What is your most recent HbA1c or FBS? 

4. What kind of diabetes therapy are you undergoing? 

5. Have you had any complications related with diabetes and treatment adverse effect? 

First diagnosed with diabetes foot ulcers: 

1. How did feel after you were informed by the doctor that you had a foot ulcer because of DM? 

Probing questions 

a. How do you manage your foot ulcers? 

b. Who helps you with your foot ulcer management? 

c. How do you feel about managing your foot ulcers? 

d. Do you have any special foot wear that you use? 

e. How did you feel when you wore it? 

Quality of life 

1. How would you describe your quality of life after your diagnosis with diabetes mellitus? 

Probing questions 

a. What about your energy levels? 

b. Do you have other health problems that affect your quality of life? 

c. Are you able to do what you want? 

d. Do you worry about anything because of your foot ulcers? 

e. What type of social support do you have in managing your diabetic foot ulcer? 

Diabetes Diet 

How have you changed your diet since you were diagnosed with diabetes mellitus? 

Probing questions 

a. Have you changed your food timing? 
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b. Have you changed the type of food that you eat? 

Self-care management 

1. How do you live with your foot ulcers? 

Probing questions 

1. What strategies do you recommend for other people with the same problems with foot ulcers? 

2. What else would you like to tell me about your experiences with diabetic foot ulcers?  
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