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Abstract 

Background 

Given the “tsunami” of Type 2 Diabetes in the 21st Century, something drastic needs to be 

done to delay the onset of diabetes and its debilitating complications in order to minimise the 

escalating burden of disease. Thus, one of the important aspects to tackle in the face of a 

diabetes epidemic is diabetes education and self-care management. The current literature on 

structured diabetes education programmes in Malaysia is quite limited indicating several 

possibilities; a knowledge gap among diabetes patients, a gap in the diabetes education 

delivery in the health care system or gaps in both areas. Indeed, Malaysia is quite wanting of 

a systematic diabetes education programme, both from the aspects of resources and content 

material as well from an implementation framework point of view.  

Hypothesis and Aims 

The study hypothesis states “Poorly-controlled Type 2 Diabetes patients who are SMBG-

naive, when intervened with diabetes education and self-care monitoring skills (i.e. self-

monitoring blood glucose) will improve their metabolic outcome, diabetes-related knowledge 

and self-care behaviour and these improvements will be sustained for at least one year to 18 

months”. Hence, the aim of the current study is to develop a contextualised and structured 

diabetes education module and consequently evaluate the programme by measuring several 

indicators such as patient’s glycaemic control, knowledge retention, adoption and self-

efficacy of a self-care practice (i.e. self-monitoring blood glucose) throughout the 

intervention period.  

Methods 

MY DARLING was a prospective intervention study divided into three phases; 

developmental, recruitment and implementation. The developmental phase involved 

development and validation of the education module (MY DEMO) and its measurement 
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tools; Diabetes Knowledge Questionnaires (DKQs) and Behavioural Questionnaires (BQs). 

The DKQs and BQs were used to measure patients’ knowledge and self-efficacy for self-

monitoring blood glucose (i.e. SMBG) respectively. The recuitment and implementation 

phase were conducted simultaneously and staggered over 3.5 years to achieve adequate 

sample size (n=286). Study subjects were suboptimally controlled Type 2 Diabetes with none 

or limited experience with SMBG. All patients who fulfilled the inclusion and exclusion 

criteria of the study, attended the education module (MY DEMO) and subsequently divided 

into two groups (Group 1 and Group 2). The two groups attended the second education 

module (i.e. SMBG video) and started their SMBG, 6 months apart from one another (i.e. 

Group 1 started first). All patients were followed-up with Telephone Contact for 18 months 

and return for a final visit and to get their HbA1C blood test and collection of SMBG 

logbook.  

Results 

The positive impact of the education intervention programme was reflected by the global 

improvements in patients’ glycaemic control, SMBG Compliance, psychological 

determinants (i.e. action planning and maintenance and recovery self-efficacy) and diabetes 

knowledge. Glycaemic control There was a significant within group improvement of 

patients’ glycaemic control, with a reduction of HbA1C of greater than 1.0% (p=0.0001). The 

only significant predictor for glycaemic control in this study was short duration of disease 

(p=0.001). SMBG In addition, 66.2% of patients had Compliance Index score of ≥ 80.0% 

during the six months of SMBG intervention. Majority of patients (75.0%) were strongly 

compliant, compliant and moderately compliant to the modified SMBG protocol at 6 months.  

Psychological determinants There were high level of total action planning (i.e. baseline, 3 

months and 6 months) and SMBG self-efficacy scores (i.e. maintenance and recovery) among 

patients. These results indicated study patients were encouraged to perform action planning 
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and had increased self-efficacy to continue with SMBG even if they had stopped monitoring 

for 3 to 6 months. Correlation between action planning and SMBG frequency were 

statistically significant (p=0.001) and moderately correlated (0.20<r< 0.30) indicating the 

potential role of action planning in SMBG. However, only a small correlation between 

Diabetes Knowledge and SMBG frequency (r<0.20) and not statistically significant (p<0.05) 

were found. Diabetes knowledge and Telephone follow-up Majority of patients scored Very 

Good (72.6%) or Excellent (7.8%) in their Diabetes Knowledge Score at the end of the 18 

months follow-up. All the ten diabetes topics tested from the education module performed 

very well with mean performane scores of ≥ 70.0%. There was a  high retention rate of 

almost seventy percent (69.6%) for telephone contact follow-up at 18 months. 

Conclusion & Recommendations 

The research hypothesis had been affirmatively answered by the significant reduction of 

HbA1C achieved among the poorly-control SMBG-naive Type 2 Diabetes patients who 

successfully completed the intervention module. In addition, majority of the patients also 

achieved high level of diabetes knowledge score, adopted the SMBG behaviour successfully 

with high level of Compliance Index and self-efficacy. Majority of patients also remained 

engaged throughout the telephone contact follow-up and the intervention period.  

As part of a solution to address the lack of resources in diabetes education programmes in this 

country, I would recommend MY DEMO be utilised as a stand-alone education tool or as part 

of a larger diabetes education toolkit. One of the strengths of diabetes care management in 

Malaysia is the annual screening programme. I am proposing to combine the delivery of a 

contextualised diabetes education together with the annual screening programme through an 

existing delivery care system. This is to ensure each diabetes patients will receive the 

appropriate education to help them manage their condition better. To date, Malaysia does not 

have any reimbursement policies on SMBG. I recommend for the government to consider a 
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full or partial reimbursement policy on SMBG. With full or partial financial support on 

SMBG-related tools (i.e. glucose strips), more patients can perform SMBG to improve their 

diabetes metabolic control. Ultimately, an improvement in patients’ glycaemic control will 

delay or minimise diabetes-related complications and reduce the escalating cost and burden 

of the disease in the country.  
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1.0 INTRODUCTION 

Title 

Malaysian Diabetes And Research on Lifestyle Intervention Group (MY DARLING) Study:  

The impact of diabetes education on knowledge, metabolic control, self-care skills and self-

efficacy in Type 2 Diabetes patients in ambulatory settings. 

1.1 How and Why I became interested in the Diabetes Education and Behaviour 

field? 

When Jeffrey Cheah School of Medicine and Health Sciences opened in Monash University 

Malaysia in 2006, one of its fundamental aims was to establish a good working relationship 

with the Ministry of Health, Malaysia. Following a signing of Memorandum of 

Understanding (MOU) between Monash University Malaysia and Ministry of Health 

Malaysia, Monash Specialist Heart and Diabetes Clinic was established in the same year at 

Tanglin Community Clinic, Kuala Lumpur. I am part of a 4-person team from School of 

Medicine and Health Sciences that provide specialist care for diabetes and heart patients 

including referrals to other specialists in tertiary centres in Malaysia. This unique specialist 

set up within a government primary care centre is the first in Malaysia. Our team 

collaboratively work with the primary health care doctors and allied health care workers such 

as nurses, pharmacists and medical assistants to treat patients with chronic diseases including 

Type 2 Diabetes.  

In a recent cross-sectional study conducted by us, we compared the glycaemic control among 

Type 2 Diabetes patients attending both public versus private clinical settings; general versus 

specialist care. Our study showed, among the health care settings which were surveyed, the 

best glycaemic control was achieved by Tanglin Community Clinic where there is a 

combination of both primary health care practitioners and specialists care working in the 

same healthcare setting (1). 
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It was during the time when I was working and seeing patients in the clinic that I noticed 

some knowledge gaps among diabetes patients about their own condition. Generally, patients 

were unaware of the symptoms and signs of hyper- and hypo- glycaemia, pathophysiology of 

the disease, as well as modifiable and non-modifiable risk factors. In addition, most patients 

struggled to cope with the complex diabetes regimen and suffered from common diabetes 

complications (i.e. limbs or toes amputations, erectile dysfunction, ischaemic heart disease 

and stroke) due to their suboptimal glycaemic control. Consequently, I was spending more 

and more time during each face-to-face consultation, explaining and discussing with patients 

about their condition. From my observation, I noticed a deficit in patients’ knowledge and the 

difficulty in self-care among my patients which were then reflected in their poor glycaemic 

control and general well-being. I decided then to explore this problem further and looked into 

the area of diabetes education in a more systematic manner. This thesis will document my 

research journey in trying to find some answers to the issues that presented at the primary 

health care centre in Malaysia. 

1.2.1 Problem Statement 

Type 2 Diabetes is a huge problem in Malaysia  (2) and around the world (3-5). Type 2 

Diabetes is a lifelong disease and it’s well accepted that education and self-care are the two 

cornerstones of diabetes management (6, 7). The current literature review on structured 

diabetes education programmes in Malaysia is quite limited indicating several possibilities; a 

knowledge gap among diabetes patients, a gap in the diabetes education delivery in the health 

care system or gaps in both areas.  

1.2.1.1 Existing diabetes framework system in Malaysia 

To understand the current scenario, it is best to consider the history of diabetes care 

management in Malaysia. The framework of diabetes management care was established about 

3 to 4 decades ago around 1980 to 1990s. One of the infrastructures identified as important to 
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develop were “Diabetes Resource Centres” or “one-stop-diabetes-centre” in both public 

hospitals and ambulatory clinics. Over the years, these resource centres have been 

instrumental in ensuring smooth diabetes care delivery in both clinical settings. The yearly 

diabetes care screening (i.e. fundal examination, electrocardiogram and diabetes foot-care) 

became an integral part of diabetes ambulatory clinics (8) and a Malaysian Clinical Practice 

Guidelines for Type 2 Diabetes mellitus was developed by the local endocrinologists and 

subsequently these guidelines has been revised and utilised as an overarching national 

guidelines for diabetes (9).  

Cognizant of the surge in national diabetes prevalence from the 1980 to 1990s, there was also 

an emphasis on capacity building of healthcare personnel especially in the area of chronic 

diabetes care management (2). A collaborative effort from Ministry of Health (MOH) 

Malaysia, affiliated government hospitals and non-governmental organisations brought about 

training programmes which educated many primary care nurses and medical assistants 

especially in the area chronic diabetes care management. As a consequence of previous 

capacity building efforts, the number of diabetes nurses and diabetes educators had increased 

from 600 (8) in 2006 to a total of 900 educators in 2015 (9) to meet the needs of a growing 

diabetes population in the country. 

In contrast, there was a conspicuous lack of emphasis in the development of a structured 

diabetes education for patients in Malaysia. Perhaps, justifiably, the lack of development and 

availability of high quality structured diabetes education in Malaysia gave way to the nation’s 

overall priority to build a solid framework of chronic healthcare delivery including for 

diabetes care. Nevertheless, the time is now ripe for more researchers to come together and 

thoughtfully consider the critical process of developing and delivering a high quality 

structured diabetes education for diabetes patients.  
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Compared to other countries such as United Kingdom (UK) which in 2005 (i.e. 22 years ago) 

instigated an effort to finance, regulate and ensure quality of diabetes education (10), 

Malaysia must make up for lost time and consider how best to bridge the knowledge transfer 

from healthcare providers to the patients. We must also learn from nations who have had a 

lead role in diabetes education in the past such as Finland, England, United States and 

Australia and be aware of their previous successes and current challenges. This type of 

reflection is necessary so lessons can be learnt and mistakes or oversights can be avoided in 

the future.  

In the recent Malaysian DiabCare 2013 audit, nineteen tertiary hospitals reported very high 

screening rates especially for urinalysis (97.8%), foot examination (97.1%) and fundal 

examinations (93.3%), with an impressive 90% of patients going through all three tests 

within the last one year (11).  Unfortunately, the same rigour was not seen for the 

implementation and evaluation for quality diabetes education.  

Despite encouraging reports of high screening take-up rates (11), there were no significant 

improvements in glycaemic control and prevalence of diabetes complications when compared 

with the earlier DiabCare 2008 study (8). Of concern, the glycaemic control among 

Malaysian patients continue to deteriorate with mean HbA1C increasing from 8.0% (2003) to 

8.66% (2008) (8). Furthermore, majority of patients (78.0%) remained sub-optimally 

controlled with HbA1C levels of  >7.0% (> 53mmol/mol) (8).  

One of the main challenges of diabetes treatment stems from the fact that it is a chronic 

disease with very little symptoms. In most patients, symptoms only manifest at the onset of 

its complications. Thus, management of diabetes must involve education strategies that 

emphasise a high degree of adherence to prescribed diet, regular exercise, medication taking, 

self-care and self-monitoring throughout the patient’s life. By ensuring a smooth pathway of 

diabetes education, outcomes such as patients’ knowledge and understanding, their sense of 
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self-management and self-determination, their general well-being and quality of life can be 

measured. Consequently, any issues or setback that rise can be addressed and hopefully this 

will lead to an  improvement in glycaemic control and reduction in diabetes-related 

complications (12).  

MY DARLING study is a prospective intervention study. Because diabetes is such a complex 

disease with multiple aetiology, treatment strategies and complications (13, 14) it is logical to 

approach the management of this versatile condition from various aspects. The three aspects 

of MY DARLING intervention namely knowledge (through contextualised diabetes 

education), self-care behaviour, motivation and self-efficacy (through blood glucose 

monitoring) and utilising telephone contact to measure patients’ knowledge retention 

(through tele-health modality for follow-up) will hopefully help pave inroads in the 

development and delivery of structured diabetes education to patients in Malaysia.  

Although it would have been ideal to invite and consult a group of patients during the 

development process of this MY DARLING intervention, this was not explicitly done and is 

one of the limitations of the current study. The reasons for the lack of patients’ participation 

in the initial part of program development could be attributed time, resources (i.e. patients’ 

availability, space availability) and costs constraints.  

Another important factor to consider was potential researcher’s bias. As this was a doctorate 

project, I was primarily involved in the entire process of developing the interventions and 

measurement tools, delivering the education module and collecting the data. For this reason, I 

kept a regular logbook documenting the progress of the research, issues faced during various 

stages of recruitment and implementation and the resolutions taken. I found the research 

logbook useful as it allowed me to reflect upon what had happened during the research study, 

my thought process, the rationalisation and decisions made in response to the event(s). I was 
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also in regular contact with my supervisors to discussed issues which cropped up throughout 

the study and ways to minimised bias.   

1.3 Significance of Study 

I wish to see the positive impact of the structured diabetes education intervention reflected in 

patients’ knowledge, behavioural changes and metabolic control. The findings of my study 

will be able to inform the research discipline area in several ways. Firstly, I will be able to 

recommend a suitable theory-based, structured diabetes education programme to help educate 

diabetes patients in Malaysia. Many studies have supported theory-based education 

programme in improving patients’ diabetes control (15-18). By formalising an education 

programme pathway for patients to follow post diagnosis, patients’ access to diabetes 

education are more assured.  

In addition, I will be able to shed some insight regarding patients’ level of knowledge and 

newly acquired self-care behaviour, and whether the knowledge pattern and self-care skills 

and efficacy will change and whether education reinforcements are needed in the future. 

Finally, I may be able to suggest an optimum time-frame for patients to receive their diabetes 

education. 

It is also my aspiration to collaborate with other diabetes educators and researchers within 

Malaysia, pertaining specific input regarding content, structure and delivery of a 

contextualised diabetes education and self-care module suitable for diabetes patients in this 

country. Potentially MY DARLING intervention programme can be implemented (either 

wholly or partially) at ambulatory diabetes “one-stop-centre” clinics around Malaysia.  

1.4 Research Hypothesis 

Suboptimal controlled Type 2 Diabetes patients who are SMBG-naive, when intervened with 

diabetes education and self-care monitoring skills (i.e. self-monitoring blood glucose) will 
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improve their metabolic outcome, diabetes-related knowledge and self-care behaviour and 

these improvements will be sustained for at least one year to 18 months. 

1.5         Overarching Aims and Research Questions 

1.5.1 To develop a suitable structured and tailored diabetes education intervention to 

support diabetes patients to manage their condition better.  

1.5.2 To determine the effectiveness of the newly developed education intervention by 

measuring patients glycaemic control, diabetes knowledge retention and behavioural 

changes through a newly adopted self-care skill (e.g. self-monitoring blood glucose) 

and self-efficacy before and after the intervention.  

 RQ 1. What is the impact of a structured and tailored diabetes education 

module (MY DEMO) on patients’ glycaemic control, knowledge level and 

behavioural change (i.e. self-monitoring blood glucose compliance and self-

efficacy)? 

 RQ 2. What is the patients’ glycaemic control at the end of SMBG 

intervention? 

 RQ 3. What is the patients’ knowledge level at 18 months of Telephone 

Contact follow-up? 

 RQ 4. Will patients adopt a new prescribed/guided self-care behavior (i.e. 

SMBG)? 

 RQ 5. What is the SMBG Compliance during the duration of SMBG? 

 RQ 6. What is patients’ motivation and self-efficacy in SMBG? 

1.5.3 To determine the effectiveness of telephone contact (tele-health) intervention as a 

modality for diabetes education and management. 

 RQ 7. What is the patients’ Telephone Contact retention rate at 18 months? 
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2.0 LITERATURE REVIEW 

2.1 Brief Background of Diabetes Mellitus 

Diabetes Mellitus is a group of metabolic disease which is characterised by prolonged 

hyperglycaemia with abnormalities of carbohydrate, fat and protein metabolism resulting 

from impairment of insulin secretion, insulin action or both (13, 14). The complications of 

diabetes mellitus include long term damage, dysfunction and failure of multiple organs. The 

chronic hyperglycaemia in diabetes mellitus exacerbates endothelial dysfunction and 

accelerates macro- and micro-vessels disease and results in numerous diabetes complications 

such as stroke, myocardial infarction, nephropathy, neuropathy, retinopathy and limbs 

amputations (13, 14). Several pathogenic processes have been identified in the development 

of diabetes. The processes include destruction of insulin-producing β-cell of the pancreas 

glands leading to insulin deficiency and others, that result in resistance of target cells (i.e. 

liver, adipose tissue and skeletal muscles) to insulin action (13, 14).  

The more recent classification of Diabetes Mellitus are based on the various degrees of 

hyperglycaemia in individuals and include any of the disease processes leading to Diabetes 

Mellitus (14). Briefly the aetiological classification of diabetes are divided into four broad 

categories (i) Type 1 is due to an autoimmune or idiopathic origin (ii) Type 2 – is 

predominantly due to insulin resistance defects or insulin secretory defects or a combination 

of both conditions (iii) other specific types – which include genetic defects, diseases of 

exocrine pancreas, drug-induced, infections etc. (iv) gestational diabetes (13, 14).  

Commonly, Type 1 diabetes is due to an autoimmune destruction of the insulin-producing β-

cell of the Islets of Langerhans in the pancreas glands leading to absolute insulin hormone 

depletion. Type 1 diabetes is less common and accounts for only 5-10% of diabetes 

worldwide and is usually seen in children and young adults (13, 14).  On the other hand, Type 

2 Diabetes accounts for 90-95% of those with diabetes (13) is associated with modifiable (i.e.  
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obesity, metabolic syndrome, sedentary lifestyle, poor diet) and non-modifiable (i.e. 

hereditary, ethnicity and aging) risk factors (13). Insufficient control of these risk factors can 

lead to sub-optimum control of diabetes, chronic hyperglycaemia and long term organ 

damage. Gestational diabetes is a carbohydrate intolerance resulting in hyperglycaemia which 

occurs during pregnancy and can cause foetal deaths and complications if it is not well 

control during gestational period (19).  

2.2 The Scope and Burden of Type 2 Diabetes  

2.2.1 Diabetes Prevalence 

Globally, the prevalence of Type 2 Diabetes is increasing as a consequence of social, 

epidemiologic and demographic shifts such as aging and urbanisation and many of these 

patients live in low and middle income countries including many Asian nations (3). The latest 

figures from International Diabetes Federation (IDF) had surpassed all previous estimations 

with the global prevalence of diabetes standing at 8.3%. It was estimated in 2013, there are 

382 million adults suffering from diabetes and this will rise to a staggering 592 million in 

2035 (4). 

According to the latest IDF estimates, Malaysia’s prevalence for diabetes when adjusted to 

the world population is 10.9%. Of concern, Malaysia is among the top ten emerging diabetes 

hotspots within the Western Pacific zone with one of the highest number of subjects affected 

by diabetes (5). The surge in diabetes prevalence amongst Malaysian adult population age ≥ 

30 years for the past four decades as per reported in the Third National Health Morbidity and 

Mortality Survey is a sombre warning for the national healthcare system (2). To boot, another 

large epidemiological study in Malaysia revealed the prevalence of overweight and obesity 

has reached 33.6% and 19.5% respectively (20) indicating the parallel expansion of both 

entities in Malaysia.  
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2.2.2 Costs and Burden of Disease 

With the global diabetes epidemic, the cost of treating Type 2 Diabetes and its complications 

have also increased exponentially. Beulens et al estimated the global health expenditure for 

treatment and prevention of diabetes and its complication will escalate from USD 232 billion 

in 2007 to more than USD 302 billion by 2025 (21). In the United States, the annual 

economic cost of diabetes treatment was USD174 billion. The costs included both direct (i.e. 

diabetes care, diabetes-related complications and general healthcare cost) and indirect (i.e. 

absenteeism, disease-related unemployment disability and reduced productivity) healthcare 

expenditures (22). Notably, the cost of care varies immensely between countries; USD13 per 

patient in Bangladesh; USD11,157 per patient in the United States annually (23).  

In Malaysia, patients are still burdened by the high cost of diabetes treatment. The estimated 

expenditure to treat a patient with diabetes is USD957 or RM3747 per year. Although 

healthcare is highly subsidised by the government, patients’ out-of-pocket and indirect cost 

expenses remains higher by 0.44 times compared to the amount provided by the healthcare 

provider (24). 

2.3  Diabetes Education 

Diabetes education and self-care remains the pillars of diabetes management (6, 7). 

Remarkably, although numerous diabetes education studies had been conducted in the past, 

diabetes education had not been well defined (12). In an effort to make sense of the myriad of 

diabetes education research results, and to establish a systematic way to measure the 

effectiveness diabetes education programmes, certain terminologies and criteria needed to be 

outlined. Several international diabetes bodies such as American Association of Diabetes 

Educators (AADE), Diabetes UK and Diabetes Australia came up with their own guidelines 

on diabetes education.  
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About 20 years ago (1997) the American Association of Diabetes Educators (AADE) 

established a diabetes education taskforce in response to pressure from the National Medicare 

Service regarding the effectiveness of diabetes self-management education (25, 26). This 

brought about a comprehensive web-based known as National Diabetes Education Outcome 

System (NDEOS), a reporting service for diabetes education from an individual, program and 

national level (27).  

The AADE position determined behaviour change as a unique outcome of diabetes self-

management education (27). The AADE have included seven self-care behaviours considered 

essential for an effective diabetes self-management. These behaviours include “healthy 

eating, being active, monitoring of blood glucose, taking medication, problem solving, 

healthy coping and reducing risks” and also known as the AADE7TM Self-care Behaviours. 

(28). In addition, the AADE has identified diabetes patient specific outcomes and indicators 

through numerous publications including “Standards for Outcomes Measurement of Diabetes 

Self-Management Education” (29). In this present study, there will be an emphasis on self-

monitoring blood glucose. Various aspects of SMBG from patients’ skills, self-efficacy, 

frequency of monitoring and utility of structured SMBG protocol will be explored. Figure 2.1 

highlights the seven self-care behaviours of AADE. 
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Figure 2.1 AADE7 Self-care Behaviours (28). 

In between the year 2005 and 2007, both Diabetes UK (10) and Diabetes Australia (12) 

published their own respective recommendations and reports.  

2.3.1 Definitions of Diabetes Education 

In 2005, Diabetes UK described what constituted a structured education programme and 

included five main criteria (10). According to the Patient Education Working Group the key 

criteria comprise of “a clear underlying philosophy of the programme, a written structured 

curriculum which is theory-driven and evidence-based, trained educators who have an 

understanding of educational theory and familiar with the content of the programme and its 
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delivery and a quality assurance system which can be applied to the process, content and 

delivery of the programme and an audit of the programme including not only biomedical but 

psychosocial and patient experience” (10, 15, 30, 31) . Figure 2.2 highlights the five main 

criteria of a structured diabetes education programme.  

 

Figure 2.2 Key Criteria for structured education programme. Adapted from the Patient 

Working Group, Diabetes UK, 2005 (10). 

Consequently, in 2007, Diabetes Australia released a National Consensus Position on 

“Outcomes and Indicators for Diabetes Education” (12). The report defined diabetes 
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education as follows: “Diabetes education is an interactive process that facilitates and 

supports the individual and/or families, carers or significant social contacts to acquire and 

apply knowledge; confidence; practical problem-solving and coping skills needed to manage 

their life with diabetes to achieve the best possible outcomes within their own unique 

circumstances” (12). 

This national effort was unique and thorough in its approach. A range of stakeholders 

including people with diabetes (i.e. primary stakeholders), diabetes educators and key opinion 

leaders were involved in a comprehensive consultation process (i.e. through focus groups, 

workshops, personal interviews respectively) to recognise what outcomes of diabetes 

education were considered most important to each of them individually and as a group (12).  

2.3.2 Outcomes and Indicators of Diabetes Education 

The Australian national consensus was reached and four major outcomes were considered the 

most directly linked to diabetes education (12). The four outcomes outlined were (i) 

knowledge and understanding (i.e. diabetes knowledge, knowledge application, problem-

solving ability) (ii) self-management (i.e. SMBG, insulin injections, medication taking, 

physical activity, appropriate eating, risk reduction, appropriate attendance to medical care, 

carrying diabetes identification, hypoglycaemia management, sick day management and 

emergency hospital admission) (iii) self-determination (i.e. self-efficacy, empowerment, 

coping skills, confidence with diabetes self-management, participation in goal-setting and 

decision-making) (iv) psychological adjustments (i.e. general well-being, quality of life, 

mental status) (12). Hence, in the process of measuring the effectiveness of a diabetes 

education programme, the four components highlighted above are the best ones to measure to 

see the impact of the programme. 

In contrast, clinical outcomes (i.e. physical – BMI, weight, blood pressure; biochemical – 

HbA1C, lipids, kidney function; complications – short-term and long-term; presence or 
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absence) and cost effectiveness (i.e. individual – out-of-pocket expenses; societal – financial 

burden of complications, loss of productivity) were not included as direct indicators for the 

effectiveness of diabetes education programme. This is because it was not possible to 

measure the impact of diabetes education on both of these indicators independently of the 

medical treatment received by patients. Hence, although clinical outcomes and cost-

effectiveness are salient diabetes outcomes, from the point of view of effectiveness of 

diabetes education they do not feature as the dominant factors (12).  

Summary 

Both the guidelines from Diabetes UK and Diabetes Australia had helped informed to a 

certain degree on how the education intervention been planned and developed for the current 

study. The 5 key criteria of structured education had been used as guidelines in developing 

the education module (MY DEMO) and the Diabetes Education and Its Outcome and 

Indicators report had helped determined the important parameters which was included as 

measures to evaluate its effectiveness of the current study.  

2.3.3 Education Theories in Diabetes Education 

In 2008, the International Diabetes Curriculum for Healthcare Professionals (IDF) developed 

a comprehensive guideline on the structure, content and delivery of a high quality diabetes 

education curriculum (32). In the report, the importance adult learning theories (i.e. Knowles) 

and social learning theories (i.e. Health Belief Model and Social Cognitive Theory) were 

highlighted as the basis of the diabetes education programme, compelling diabetes educators 

globally to be well-versed with adult learning theories in the process of delivering diabetes 

education to patients (32). 

2.3.3.1 Adult learning theories  

Adult learning theories have been used to describe how adults integrate knowledge, skills and 

attributes. There are 5 main classes of adult learning theories, with the two most prominent 
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theories (33) being self-directed and experiential learning. The most renowned self-directed 

learning theory is andragogy (33). Andragogy had its educational roots from the Greek 

philosopher Plato and had been championed over the past 5 decades by distinguished 

intellectuals such as Dewey, Anderson and Knowles (33, 34).  

Knowles delineated the concept of andragogy by making assumptions that adults; (i) are 

independent and self-directing in their learning (ii) have various degrees of experience (iii) 

integrate their learning to the demand of their daily life (iv) are more interested in immediate 

problem centred approaches and (v) are motivated by internal drives more than external 

drives (34). However, andragogy had been criticized among other things for excluding self-

reflection; deemed as an important process of adult learning (35). In fact, self-reflection was 

acknowledged as the second step of experiential learning in the Kolb cycle (36, 37). 

According to Kolb, “experiential learning occurs through a repeated series of four steps; (i) 

concrete experience – where learner is involved in a specific real-life situation and apply their 

new knowledge to overcome a problem (ii) reflective observation – where learner reflects on 

the concrete experience from different aspects and give the experience some meaning and 

arrive to an intuitive understanding (iii) abstract conceptualization – where the learner 

integrates the meaning from the experience with those from other personal experience and 

develop a personal concept (iv) active experimentation –where the learners’ conclusion is 

used to guide decision-making, planning and implementation” (37, 38). 

As a result of experiential learning, adults tend to have broader experience of experience and 

more to contribute in the learning of others. However, adults also tend to be less open-minded 

and have acquired a larger number of fixed habits and patterns when compared to children or 

young learners (38). This highlights the subtle differences in approach in diabetes education 

programmes in children, adolescents and adults.  
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Summary 

By being cognizant and understanding the tenets of adult learning theories such as andragogy, 

had informed me on how to approach teaching my adult patients and how they might learn 

more effectively. Hence, while designing the education module of the current study, I was 

more aware of (i) the different styles of learning (ii) the various life experiences patients 

bring with them when they attend the module (iii) the importance of integrating and applying 

what they learn in the module with their daily life (iv) their degrees of problem solving 

capacities and (v) motivation to learn and hopefully make meaningful changes in their health 

behaviour.  

2.3.3.2 Self-Regulation Theory  

Self-regulation theory focuses on individual’s illness representation and include five core 

elements namely; “(i) identity (ii) cause (iii) timeline (iv) consequences and (v) treatment 

effectiveness” which encompasses an individual’s illness representation (39). In contrast, 

many research had consistently shown that patients hold a diverse set of illness beliefs, which 

may have been influenced by their family or friends and media campaigns. Unfortunately 

these beliefs may not necessarily be accurate, up-to-date or complete (40). This is pertinent as 

these beliefs or misconceptions are strongly rooted in the patients’ mind and can determine 

patients’ emotional well-being and self-care behaviour (41). 

2.3.3.3 Dual Process Theory  

Dual process theory is useful in making a distinction between heuristic and systematic 

processing. In heuristic processing, patients assumed a passive role and listened to experts 

giving, usually generic information about their illness (42). One of the limitations with 

heuristic processing is that behavioural changes that occur, tend to be superficial, and 

susceptible to further change in light of other contradictory information from other “experts” 

– which could be from health care professionals, friends, relatives or the media (42). In 
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contrast, systematic processing emphasised the need to actively involve patients in the 

learning process. This systematic processing can be achieved through utilising relevant 

analogies and good quality questions, to strengthened patients’ understanding of difficult 

concepts (42). Importantly, active learning encourages firmer health beliefs which are 

resilient to contradictory information. This systematic process had been shown to help in 

knowledge retention in some patients up to a year after their intervention (40). 

2.3.3.4 Self-Determination Theory  

Self-determination theory distinguishes the difference between controlled and autonomous 

motivation. While autonomous motivation means doing things for intrinsic reason (i.e. for 

one self), controlled motivation is the opposite (i.e. doing things to make others happy). 

Autonomous motivation have been shown to be predictive of successful self-care, weight loss 

and glycaemic control (43). One of the ways to support autonomous motivation in a diabetes 

education programme will be to encourage patients to exercise autonomy and make their own 

decisions about their diabetes management (43).  

Summary 

By recognising the principles of various other education theories have informed me on how 

to present and deliver the content material in a more acceptable manner. The reason why I 

chose to include the above as examples of the education theories was because I found the 

principles of these theories focused on gaining deeper understanding of the subject matter and 

addressed difficult issues such as patients’ illness belief which may sometimes be inaccurate. 

In essence, these theories informed me in determining methods to promote better 

understanding and knowledge retention among diabetes patients.    

2.3.4 Health Literacy in Diabetes Education 

Health literacy is defined as “the degree to which individuals have the capacity to obtain, 

process and understand basic health information and services needed to make appropriate 
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health decisions” (44). Health literacy has been posited as one on the non-clinical factor that 

may lessen the risk of poor outcomes in diabetes (37, 45, 46). Given the high level of 

complexity required to manage diabetes, patients should ideally possess a group of skills to 

help them manage their condition. These health literacy skills include cultural and contextual 

knowledge, aural and oral literacy (i.e. listening and speaking), print literacy (i.e. reading and 

writing) and numeracy (i.e. ability to understand and use numbers) (44). Health literacy skills 

specific to diabetes would include reading labels on bottles, following written or verbal 

instructions and comprehending information on brochures and informed consent forms. On 

the other hand, numeracy skills would include understanding dose medications, insulin 

requirements, interpreting food labels and blood tests (44, 47). 

Apart from the content material, other factors such as readability, acceptability, design and 

layout of the materials should also be taken into consideration when developing and 

implementing diabetes education interventions. Successful methods for teaching patients with 

low literacy level had been posited by Cowan et al (48). These include verbal instruction, 

repetition of the instructions, demonstration and return demonstrations and teaching in small 

increments to allow for process and comprehension (48). Key instructions should be made 

concise and as explicit (i.e. idea/message unpacked into smaller components or segments) as 

possible and patients’ own terminology included whenever possible. Breaks should be 

provided at the end of segment to allow for review, feedback and questions. Audio-visual 

presentations can be used to enhance written instructions whenever possible (48).  

For readability and layout, written material should; (i) be printed or typed with lowercase and 

uppercase (ii) use large fonts (iii) utilised subheadings (iv) not be handwritten or in cursive 

writing (v) avoid the use of all capitalized letters. To ease comprehension, “chunking” of 

words and ideas into a meaningful context and ensuring only one idea is conveyed in each 
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sentence or paragraph should be considered. Finally, the use of active voice makes material 

easier to read and understand and lend a more personal touch to patients (48).   

In a recent systematic review on health literacy sensitive interventions a few teaching 

methods were associated with significant improvements in self-care and diabetes controls 

(49). These methods included the use of at least one spoken communication strategy such as 

plain language, limiting teaching items to only 3 to 5 key points and incorporating Teach-

Back to ensure patients’ comprehension. In a survey done on diabetes educators on preferred 

method of teaching and communication, Howe et al found simple language, written patient 

education materials and using Teach-Back were most frequently reported techniques while 

phone calls and drawing pictures were least reported. The authors also found experienced 

diabetes educators (> 16 years), nurses and those who had formal health literacy during their 

school or training used more teaching techniques when educating people with diabetes (50). 

Teach-Back is communication technique to check for patients’ comprehension. As the name 

suggested, Teach-Back requires patients to reiterate in their own words or demonstrate health 

instructions to in an understandable manner to confirm their understanding of the subject 

matter (50, 51).  

The recent narrative synthesis by Cooper et al found mixed results between health literacy 

and various diabetes-related outcomes. For most parts, studies found strong association 

between health literacy and diabetes-related knowledge. In contrast, relationship between 

health literacy with communication, self-efficacy, adherence and glycaemic control were not 

so clear cut (44). Sarkar et al found patients with low health literacy have an increased risk of 

hypoglycaemia. This serves as a practical reminder to physicians, to be cognizant of patients’ 

health literacy level before commencing on insulin or oral hypoglycaemia agents (52). In 

another recent systematic review by Al-Sayah et al, authors also found positive association 

between health literacy and diabetes knowledge and self-care activities. In contrast, there 
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were little evidence to support (or refute) the association between health literacy with clinical 

indicators and important clinical events (i.e. mortality, cardiovascular disease) (53). Osborne 

et al found health literacy not directly related to HbA1 reduction, but was indirectly 

associated through self-efficacy (47). Bailey et al reported a range of health literacy sensitive 

intervention conducted seemed effective in improving diabetes outcomes including those 

focusing on patient education, self-care and disease management (44). However, it remains 

unclear whether these interventions can reduce health literacy-related disparities (44). In 

addition, question regarding the appropriateness of a screening programme among limited 

health literacy patients remained unanswered (54). A larger trial combining health literacy 

sensitive intervention may be required in the future to determine whether screening would be 

warranted and resource-effective in the future (44). Notably, both authors of systematic 

reviews highlighted methodological limitations of the studies (i.e. mostly cross-sectionals) 

and the diverse measurement tools and multiple cut off points used in different studies. In 

addition majority of studies were conducted in primary care clinics in the United States and 

only very few conducted elsewhere (i.e. Japan, China, Ireland) (44, 53).  

Summary 

Health literacy is an important consideration when designing education intervention to ensure 

all diabetes patients regardless of their literacy and numeracy level will be included, so that 

they will also gain the benefit of receiving diabetes education. Since methods and content of 

delivery might differ from a more “standard” diabetes education programme, diabetes 

educators and programme developers have to be cognizant of these differences. Although, for 

the current study, specific health-literacy methods of teaching and communication were not 

done because of study exclusion criteria (i.e. illiteracy and innumeracy), this is an important 

consideration to include for future research intervention.   
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2.3.5 Training and Support for Diabetes Educators 

Diabetes self-management education and support (DSMES) is an interactive and 

collaborative process in which people with diabetes gain knowledge and skills and modify 

their behaviour to self-manage their conditions (55). Although, there were national standards 

for provision of diabetes self-management education and support (DSMES), there were no 

standard guidelines for health providers to acquire and refined their core knowledge and 

skills in order to develop fully as a diabetes educator (55).  

Hence, for the past ten years since 2009, the AADE workgroups had developed several 

guidelines which delineates practice levels and competencies levels which diabetes educators 

can adhere to, in order to upscale themselves as professionals who are engaged in diabetes 

education (56). The purpose of establishing practice levels in the guideline were three-fold. 

Firstly, to delineate the roles and responsibilities of diabetes educators. Second to recommend 

a career path for diabetes educators and thirdly, to facilitate individual’s entry point into the 

practice of diabetes education and clarify competencies required for the next level. In 

addition, the guidelines for competencies levels provided a “master list of minimal knowledge 

and skills required across the continuum care at various levels of practice and provide a 

basis for education, training and an appraisal process for individuals who are engaged in 

diabetes education and support” (56). 

Competencies levels had been structured in to five domains; (i) Pathophysiology, 

Epidemiology and Clinical Practice of Prediabetes and Diabetes (ii) Cultural Competency 

Across the Lifespan (iii) Teaching and Learning Skills (iv) Self-management Education and 

(v) Program and Business Management. For each domain, specific competency was defined 

and specific objectives assigned for diabetes educators to follow. The practice levels were 

subdivided into (i) diabetes paraprofessional level 1 and 2 and (ii) diabetes educator level 1, 2 

and 3. The breadth and depth of knowledge and skills required for diabetes educators and 
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paraprofessional differed according to their level of entry, experience and qualifications and 

had been clarified in the above guideline (56). 

Summary 

The advantage of having an across-the-board training programme is obvious. The availability 

of comprehensive guidelines such as “Competencies for Diabetes Educators and Diabetes 

Professionals” by AADE is helpful for countries that are looking for a solid framework to 

train professional and paraprofessionals as diabetes educators. In Malaysia and globally, 

diabetes education and support services are provided through a wide range of public and 

private settings. While it is recommended for these guidelines (i.e. competencies and practice 

levels) to be followed, the training and development programs for diabetes educators in 

Malaysia should also reflect the local context, regulation, resources and expertise available.  

2.3.6 Diabetes Education Studies 

2.3.6.1 Diabetes Education Studies in the UK & Europe 

Through the past four decades, diabetes education have evolved from primarily didactic or 

prescriptive interventions to a more collaborative and theoretically base “empowerment” 

models (57). Despite the emphasis of diabetes education in disease management, there were 

still some obvious discrepancies in the standard and quality of patient education services in 

the UK as recent 10 years ago (58).  

Over the past 15 years, several educational programmes had been developed in the UK and 

Europe in an effort to provide better diabetes education and care. In the UK, several 

structured diabetes education programmes such as diabetes education of self-management for 

on-going and newly diagnosed (DESMOND) Type 2 Diabetes patients (15) and expert 

patient education versus routine treatment (X-PERT) (17) and dose adjustment for normal 

eating (DAFNE) for type 1 diabetes patients (16) and Look After Yourself (LAY) 

programme (59) were developed, implemented and rigorously evaluated. 
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Justification for individual diabetes education studies 

In the following sections, I will be outlining some of the salient points of the diabetes 

education studies mentioned in the above paragraph (15-17, 59). This will facilitate readers 

gain a clearer overview of some diabetes education studies. The framework of each study was 

in sync with the recommended key criteria for structured education programme by Diabetes 

UK 2005 (10). Hence in the following diabetes education sections (2.3.3.1 till 2.3.3.5) key 

components such as (i) underlying theory or philosophy (ii) diabetes education curriculum 

(iii) delivery or implementation (iv) training of trainers (v) auditing of programme by 

different measurements (i.e. biochemical, psychosocial and patient experience) were 

discussed in varying details. A concluding remark were also posited by respective authors of 

the studies to improve the overall diabetes education standards and diabetes outcomes (15-18, 

59). 

2.3.6.1.a The DAFNE study  

This programme was established for type 1 diabetes in the UK; dose adjustment for normal 

eating (DAFNE) randomised-control-trial was conducted in 2002 to evaluate whether flexible 

insulin treatment in combination with “dietary freedom” and insulin modification can 

improve diabetes control and quality of life (16). The programme was modified from a five-

day structured inpatient training on intensive insulin treatment to a five-day structured 

outpatient training using principles of adult learning principles such as goal settings explicit 

and learning objectives by patients. The results showed DAFNE training significantly 

improved glycaemic control without any significant increase in hypoglycaemia amongst type 

1 diabetes patients at six months and one year. Furthermore, lasting positive effects on 

general well-being, quality of life and treatment satisfaction were reported despite of an 

increase in insulin injection requirements. 
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However, a follow-up study at 44 months showed the glycaemic improvement had 

deteriorated (0.32%) (60). The authors of UK DAFNE study concluded that the programme 

offers major long-term advantages for quality of life and treatment satisfaction and modest 

long-term advantages for glycaemic control and no change in hypoglycaemic episodes. 

Similarly, the Australian DAFNE study – which utilised the UK DAFNE curriculum also 

reported an improvement of glycaemic control especially for those with elevated baseline 

HbA1C level (61). In contrast, the Australian study found a reduction of severe 

hypoglycaemic episodes incidence among study patients (61) as oppose to no change in the 

number of hypoglycaemic episodes in the UK study (60). Of note, the Australian DAFNE 

study is an independent diabetes education study which was replicating the DAFNE 

curriculum and not part of a larger multicentre study design of DAFNE (61).  

Rankin et al conducted a qualitative study exploring patients’ experiences and views after 

participating in DAFNE (62). The authors questioned the reasons behind the lack of diabetes 

knowledge amongst type 1 diabetes patients by specifically asking patients (i) the type of 

information patients received since diagnosis (ii) their views on education delivery and (iii) 

how these can be improved (62). The results highlighted overlapping reasons why patients 

suffered gaps in their knowledge. These gaps were linked with patients’ perceptiveness and 

receptiveness of the programme based on the challenges they faced throughout their own life-

course. The authors concluded there is no “best time” to provide diabetes education. Diabetes 

education should be on-going and become a lasting feature in one’s life. However, healthcare 

professionals should be cognizant about which stage or “starting point” their patients are in, 

especially in terms of their knowledge acquisition and knowledge gap (62). 

2.3.6.1.b The DESMOND study 

The DESMOND study was one of the first cluster randomised controlled trial that made a 

robust effort to evaluate the effectiveness of its programme. The study’s philosophy was 
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grounded on an empowerment model which was based psychological theories of learning 

(63).  The structured curriculum was delivered by two trained healthcare professionals over 

the duration of six hours either as a single day or an equivalent two half days. The authors of 

DESMOND looked not only at the HbA1C levels, but also included psychosocial and 

lifestyle measurement indicators at 1 year and 3 years post intervention. At one year, results 

showed greater improvements in weight loss, smoking cessation and in illness beliefs. 

However, HbA1C levels did not show any difference between intervention and control group 

(15).  

The 3-year follow-up study confirmed earlier findings and showed no difference in 

biomedical and lifestyle outcome measures. However, sustained improvements in illness 

beliefs such as greater understanding of the disease, ability to affect the course of the disease 

and better perception of the disease with longer disease duration were demonstrated (64). In 

addition, the evidences seemed to suggest diabetes education programme should adopt an on-

going model rather than delivered as single discrete session. However factors such as 

optimum interval between education sessions, contact time and duration of follow-up 

remained unanswered and need to be further explored in the future (64). 

2.3.6.1.c The LAY study 

The “Look After Yourself” or LAY programme was another randomised controlled design 

education study looking at short-term (i.e. 6 months) and long-term (i.e. 12 months) impact of 

education on patients’ self-care behaviour, illness beliefs and glycaemic control. The 

empowerment-based programme was a structured education for Type 2 Diabetes patients and 

consisted of several components such as exercise and physical activity, relaxation and health 

topics like pathogenesis of diabetes, smoking cessation and overview self-management 

principles. In addition, mixed methods of delivery such as group discussion, goal setting, 

role-playing, relaxation and skills practice were taught by trained leaders in eight weekly 
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sessions lasting two hours each. The authors found the structured educational programme was 

associated with significant educational and psychological benefits but had limited benefits in 

terms of glycaemic control (59). The authors of the LAY programme reiterated diabetes 

education programme should be regarded as having more global benefits and its success 

should not be judged solely on clinical endpoints such as glycaemic control (59, 65). 

2.3.6.1.d The X-PERT study 

Another landmark diabetes education study, X-PERT was a patient-centred structured group 

diabetes education programme, based on empowerment theory and discovery learning 

amongst established Type 2 Diabetes patients (17). This programme included six weekly 

sessions lasting two hours each. A goal setting session was included at the end of each 

learning sessions and patients were encouraged to choose an area they would like to modify. 

Notably, an important aspect of autonomy was to respect patients’ decision if they chose not 

to goal-set. At 14 months, the comprehensive X-PERT results confirmed not only sustained 

improvements in glycaemic control but also other positive trends such as; increased self-

empowerment, psychosocial adjustment to diabetes, increased physical activity, increased 

knowledge of diabetes and foot-care and reduced requirement in diabetes medication, body 

weight, waist circumference and BMI. Remarkably, the results showed long term (i.e. 14 

months) HbA1C values were better than short term (i.e. 4 months) values. The sustained 

glycaemic improvements was probably due to patients increase self-care skills, knowledge 

and confidence that they have in themselves to address any issues regarding their diabetes 

condition (59). 

2.3.6.1.e The ROMEO study 

A long term Italian study, Rethink Organisation to improve Education and Outcomes 

(ROMEO) was a 4 year multicentre randomised study looking at group care model versus 

individual care of established Type 2 Diabetes patients (18). The curriculum encompassed 
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major self-care behaviours such as weight control, choosing and planning a meal, exercise, 

checking and improving metabolic control, smoke cessation, medication taking and 

preventing complications. The programme was divided into 4 sessions in the first two years, 

and multiple sessions in the second two years to avoid excessive repetition and facilitate 

meaningful discussion and learning. The 4 year results demonstrated stabilisation of HbA1C, 

lowering of BMI and increasing HDL cholesterol in the group care patients. Other positive 

trends included an improvement in diabetes knowledge, quality of life and health behaviours. 

In addition, the group care patients also showed a reduction in the dosage of oral 

hypoglycaemic medications and a delay in retinopathy progression. The authors of ROMEO 

convincingly argued that a structured systemic group education model is more successful 

than the traditionally dominated one-to-one care basis. The authors opined that Type 2 

Diabetes patients can be managed more effectively using a group education model while 

simultaneously reserves individual medical attention for specific cases (18).  

Summary 

The consensus and emphasis from these diabetes education studies strongly posit 

improvement in glycaemic control alone should not be the only benchmark used in assessing 

whether a diabetes education module is successful or not (59, 60, 65). Other factors such as 

quality of life, treatment satisfaction, greater understanding of the disease, ability to affect the 

course of the disease and better perception of the disease with longer duration are also 

important, and should be included when developing and evaluating how effective the 

education module had been (12).  In addition, earlier studies also suggested that diabetes 

education should be an on-going process (64) and group education might be more effective in 

certain situation than one-to-one counselling (18). 
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2.3.6.2 Diabetes Education Studies in Malaysia and Neighbouring Region 

  2.3.6.2.a Diabetes Education Studies in Malaysia  

One of the salient diabetes education study done in Malaysia was by Ming et al. A 2008 

study by Ming et al concluded there were diabetes-related deficits and inadequate self-care 

practices amongst diabetes patients in Malaysia (66). The authors reported non-engagement 

in patients to adhere to healthy meals, medication and physical activities leading to higher 

fasting blood glucose amongst patients. Although majority of patients acknowledged the four 

cornerstones of self-care management; diet, physical activity and medication, they did not 

perceived the importance of SMBG and consequently only 15% of patients practiced self-

monitoring blood glucose (SMBG). Consequently, in 2011 Ming et al developed a structured 

education programme based on the self-efficacy concept such as “performance 

accomplishments, vicarious experience, verbal persuasion and physiological information”. 

The programme consisted of three face-to-face sessions and one telephone follow-up for 12 

weeks. Their results showed an increased in physical activity, better medication adherence, 

an increased in SMBG frequency which was associated with an improvement in diabetes 

knowledge and a concomitant decrease in HbA1C amongst a cohort of suboptimally 

controlled diabetes patients (67).   

A more recent intervention study by Sazlina et al promoted physical activity as part of self-

care diabetes management. The study intervention was based on the Social Cognitive Theory 

to encourage elderly patients to change from sedentary behaviour to being physically active 

through social support and self-efficacy. Personalised feedback from health care providers 

and peer support from other diabetes patients were recognised as predictive factors to 

enhance physical activities quantitatively measured using pedometers (68). 

Another small-scale cross-sectional study by Azimah et al showed there were knowledge 

gaps in certain domains such as food proportion, food sources, meal practice, physical 



30 

 

activity and diabetes complications. Although patients who had seen a dietitian showed 

significantly higher level of knowledge score the frequency of meetings did not increase 

patients’ level of knowledge. The authors posited for diabetes patients to be referred to 

dietitian at least once, to increase their diabetes knowledge and metabolic control (69). 

Haddad et al compared two diabetes education programmes in Malaysia. The authors 

reported glycaemic control significantly deteriorated in the less structured group, while 

significantly improved in the structured group indicating a structured programme was more 

effective (70). Both studies (69, 70) did not elaborate the underlying theory of their structure 

or content of their education module. 

Summary 

Based on the current literature review, only a handful of small-size diabetes education studies 

had been conducted and published in Malaysia. Apart from a diabetes education study 

module developed and published by Ming et al (67), based on her earlier finding on deficits 

in diabetes self-care practices (66), the other studies found were small cross-sectional studies 

looking at specific outcomes of diabetes self-care practices (68, 69). In contrast to the 

nationwide theory-based diabetes education programme conducted in UK, Europe or 

Australia (15-18, 59) there has not been similar ones conducted or reported in Malaysia to 

date except for Ming et al  (67) and Shariff-Ghazali (68). This gap signals a clarion call for a 

more robust research in this particular area and was one of the main reason why I had started 

the current study.  

2.3.6.2.a Diabetes Education Studies in the South East Asia Region 

Singapore  

A cross-sectional study in Singapore showed that an overwhelming majority of the diabetes 

population have received some form of diabetes education. However, when compared with 

their non-diabetes counterparts, there were no significant difference between the two group’s 
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diabetes knowledge scores. The result was most likely due to the wide availability of diabetes 

education in Singapore and highlighted the strength of Singapore’s public health education 

(71).  

India 

In contrast, a cross-sectional study in Karachi, India reported, only “casual diabetes 

education” were provided to patients by physicians during their brief consultations, as well as 

inadequate clinical monitoring. The lack of systemic diabetes monitoring and structured 

education were also reflected by the high prevalence of diabetes complications such as 

retinopathy, neuropathy and amputation of limbs (72). 

Furthermore, diabetes education studies in different parts of India faced more challenging 

problems such as gender differences, inaccessibility to education and health literacy. Women 

patients tend to have lower diabetes knowledge score compared their men counterpart. This is 

unsurprising as almost 50% of women living in rural India are illiterate, creating an inherent 

barrier to a diabetes education programme (73).  

Patients’ lack of knowledge about their condition can also influence their confidence and 

self-efficacy. Consequently in modern India, many women patients lack the sense of self-

efficacy regarding their diabetes. In the recent study, Mehta et al delivered theory based 

diabetes education study to rural women in India and found positive correlation between 

diabetes knowledge and self-efficacy amongst women. In addition, the authors strongly 

advocate for future educational programmes to place greater emphasis on educating rural 

women in India to help increase their knowledge in diabetes (73). 

China 

A recent systemic review involving 53 studies (48 Chinese; 6 English) on structured diabetes 

education for Chinese patients, strongly confirmed that on-going, didactic structured diabetes 

education is associated with large glycaemic improvements. In addition, other innovative 



32 

 

educational approaches which is in line with cultural contexts such as engagement with 

family members are also being trialled. Notably post 2011, more studies had been conducted 

to explore the effects of peer learning, motivational interviewing and goal-setting which were 

more akin to the current Western interventions (74).  

Summary 

Clearly, Asia is a region with very diverse population, culture and socio-economic status. The 

brief literature review of the region highlighted various local issues faced by different 

countries and reported different level of progress in terms of development and delivery of 

diabetes education (71-74). This further support the need for tailored and contextualised 

diabetes education programme that takes into account the sociocultural and economic fabric 

of each population (73, 74). Some of the studies did not mention how they evaluated the key 

criteria of a structured education programme such as curriculum content, delivery, underlying 

philosophy, quality assurance and auditing of intervention programme in their publications’ 

(70-72) which is seen as a drawback as adequate appraisals of the studies cannot be done.  

2.3.6.3 Diabetes Education Studies using Michigan Diabetes Knowledge Test (MDKT) 

Currently, there are more than thirty validated diabetes-related questionnaires (75-79) widely 

used in diabetes research, including Michigan Diabetes Knowledge Test (MDKT)  (79). The 

MDKT was developed in 1998 (79) and have been widely used by many studies to assess 

patients’ diabetes knowledge (80-88). It is an inexpensive tool to assess patients’ knowledge 

about diabetes and its care. Briefly, the knowledge test include a 14-item general test, a 9-

item insulin-use subscale test and a full 23-item test. The test has reliability scores of ≥ 0.7 

scores and readability of 6th grade level (79). The authors of MDKT have shown that MDKT 

is an appropriate tool to make group comparisons. However, its usefulness as an outcome 

measure for educational interventions remains to be determined (79). 
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Many studies from developing countries have translated and contextualised the items in 

MDKT accordingly and administered the test to assess the general level of diabetes 

knowledge in their diabetes population (82-84, 86, 88). Some direct comparisons can be 

made between the different groups of diabetes populations in different countries because 

these studies used MDKT as an assessment tool. For example, the mean score level for 

correct responses in the MDKT were varied from:  44% (in Nigeria) (89) , 63.1% (in 

Zimbabwe) (86), 58.9% (in Kuwait) 60% (80) and 64.9% (81) in two different studies in 

United States. More importantly, these studies could identify important knowledge 

determinants to facilitate health care providers and policy makers to develop or improve 

existing diabetes education intervention (80-88).  

Recent cross-sectional studies conducted in Malaysia and Middle East (i.e. Kuwait and 

United Arab Emirates) used MDKT to evaluate the level and determinants of knowledge in 

diabetes among diabetes patients. The results from these studies showed similar findings, 

with significantly higher scores of knowledge found in: (i) younger patients (ii) those with 

higher educational level (iii) those with higher monthly income (iv) those patients who do 

self-monitoring blood glucose (SMBG) (81, 83, 84, 88) (v) those with longer duration of 

diabetes (81, 83, 88)  and (vi) those with lower HbA1C level (83). In addition, having a 

family member with diabetes and performing daily insulin injections and doing regular 

SMBG can also increase patients’ awareness and knowledge in diabetes (88). In contrast, 

relationship between gender and knowledge had been contradictory with some studies 

reporting (i) lower knowledge among women (90) (ii) higher knowledge among women (81, 

82) or (iii) no difference in knowledge level between women and men (83, 86, 88) indicating 

the complexity of diabetes education and how education delivery must be tailored to patients 

accordingly, based on a suitable cultural, social, educational context. A study by Murata et al, 

highlighted the diminishing effects of aging on knowledge attainment. Factors such as stroke, 
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dementia, depression, alcoholism and poor social circumstances which are commonly seen in 

elderly patients are also associated with impaired learning, explaining the lower knowledge 

scores among elderly veterans (81).  

Summary 

The emphasis of the cross-sectional studies focused mainly on (i) determining patients’ 

baseline knowledge on diabetes and (ii) identifying the significant determinants of knowledge 

(80-88). The rationale of accurately recognising the knowledge determinants will provide 

some insight on how to make improvement(s) to the existing or future interventional 

education strategies in diabetes (81, 83, 88).  

2.3.7 Gaps in the Current Diabetes Education 

In the Diabetes UK report 2005, eight specific areas were identified as gaps which need to be 

addressed namely one-to-one support, ongoing support, children and adolescents, insulin 

pump therapy, Black and Minority Ethnic (BME) groups, impaired glucose tolerance, carers 

and pregnancy (10). For one-to-one support gap, certain modalities such as regular follow-up 

either face-to-face or by telephone to provide on-going education, practical demonstrations to 

perform self-care skills (i.e. self-monitoring blood glucose) and provision of practical aids 

such as charts and reminders (i.e. contextualised log book for blood glucose) have been 

suggested as tools to support patients (10).  

In addition, the Diabetes UK report also highlighted the importance of health care 

professionals’ approach when providing care to patients and consultation skills training be 

considered for them as part of addressing ongoing support (10). Others had related a range of 

unsatisfactory complaints faced by patients including discrepancies in self-care education 

delivery (91) and inadequate information received from health care providers (92).  

In the comprehensive Diabetes Australia report 2007, the Australian taskforce team agreed 

there was a lack of consensus regarding the agreed standardised outcomes and indicators for 
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diabetes education hence assessment of an education intervention is quite challenging (12). 

Consequently, the core impact of diabetes education was not assessed very well. This is 

because, traditionally, the effectiveness of an education programme have relied more on 

metabolic control measures (i.e. HbA1C, lipids, Body Mass Index) and less often on 

knowledge, attitudes and quality of life (27, 93).  

However, this trend is changing and current research on diabetes education has taken other 

outcomes measurements into consideration when measuring the effectiveness of an education 

programme. In a systematic review by Deakin et al (94), a group based diabetes education 

training looked into a variety of outcomes including knowledge, behavioural and 

psychological components; such as diabetes knowledge, self-care monitoring, self-efficacy, 

quality of life, psychological changes, medication taking and clinical outcomes.  

A more recent systematic review by Dube et al on diabetes self-management education 

programmes in high and low mortality developing countries found interventions to be 

generally effective with regards to behaviour change, glycaemic control and addressing 

cultural aspects of the population (95). The authors recommended some measures to address 

gaps identified in diabetes education research. These recommendations included (i) 

programmes should be guided by behavioural theories (ii) creating opportunities to train 

professionals and non-professionals providers especially in resource-poor settings (iii) 

addressing cultural sensitivity especially deep cultural factors such as understanding of social, 

historical and psychological sources that can influence patients (iv) to make programmes 

more accessible to patients with low health literacy (95). 

2.4 Diabetes Self-Care Management  

2.4.1 Personalised Care Planning 

Personalised care planning is a collaborative process between patients and their physicians. It 

involves a series of conversations between patients and their doctor. The aim of this 
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exercise(s) is to reach a consensus on the goals and actions for managing the patients’ 

condition (96). The Calgary Cambridge Guide is a comprehensive and practical tool for 

assessing consultations. In this tool, personalised care planning featured prominently to   

assist health care provider to achieve a successful personalised care planning (97). Silverman 

et al posited “in order to achieve a shared understanding and incorporating the patients’ 

perspective – health care providers should (i) relate explanation to the patient’s illness 

framework (ii) provide opportunity and encourage patient to contribute (iii) pick up verbal 

and non-verbal cues and (iv) elicit patients’ beliefs, reactions and feelings.” Additionally, for 

“planning and shared decision making – health care providers should (i) share their own 

thoughts (ii) involve patients by making suggestions rather than giving directives (iii) 

encourage patients to contribute their thoughts and (iv) negotiate and offer choices to patients 

while checking if these choices are acceptable (97).    

Implementation of personalised care planning chronic conditions such as diabetes, asthma, 

heart failure, end stage renal failure and chronic depression involves a significant 

organisational and cultural change (98). This is because most health care providers may be 

reluctant to initiate this model due to few reasons such as the lack of belief in warranted 

evidence (99) or too resource-intensive (i.e. time-consuming, burdensome) for both 

physicians and patients (100). A recent systematic review by Coulter et al found personalised 

care planning showed modest improvements in certain indicators of physical (i.e. HbA1C, 

systolic blood pressure, lung function) and psychological (i.e. quality of life) health status and 

patients’ capability to manage their own conditions (i.e. self-efficacy, patient activation, 

empowerment, perceived interpersonal effort) when compared to usual care (96). Although 

the effects of personalised care planning was not large, it appeared greater when intervention 

was more comprehensive, more intensive and well integrated into routine care (96). Coulter 

et al posited no evidence of any harms arising from personalised care planning, although the 
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quality of evidence was moderate and require further research in the future (96). Specifically, 

for patients with diabetes, personalised care planning include personalising their blood 

glucose and HbA1C levels according to their own functional and safety status.      

2.4.2 HbA1C as a Glycaemic Indicator and Its Limitations 

Ever since large landmark studies like DCCT and UKPDS (101, 102) were published in the 

1990’s showing intensive blood glucose control, as measured by HbA1C, is effective in 

preventing long term microvascular complications in both Type 1 and Type 2, HbA1C had 

been regarded as the gold standard for monitoring glucose control (101-103). Patients from 

the intensive arm of the DCCT had a 3.3-fold increase in the rate of severe hypoglycaemia, 

linking clear association between hypoglycaemia with achieved HbA1C (104). 

Despite its well-known status, there had been many debates among experts challenging this 

claim (105). Although HbA1C is a valuable glycaemic measurement for comparing treatment 

groups in randomised control trial, assessing glycaemic trends in population over time and for 

cross-sectional comparisons in different populations (105), the accuracy of HbA1C as a 

marker for glycaemic control complications in individual patients had been widely disputed.  

In their recent study, Beck et al showed, not infrequently HbA1C may underestimate or 

overestimate mean glucose level quite substantially. The authors posited if HbA1C is to be 

used to assess glycaemic control, it is critical to know patients’ actual mean glucose to 

understand how well HbA1C is an indicator for glycaemic control. Estimating glycaemic 

control from HbA1C is essentially like applying population average to an individual and can 

be misleading (105). 

Because HbA1C is an indirect measure of average glycaemia, as such is subject to 

limitations. One of the main issues with HbA1C value is that it does not give any information 

on glucose variability and hypoglycaemia in an individual patient (106). The HbA1C level 

may mask the day-to-day oscillations of severe hypoglycaemia and hyperglycaemia and 
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“good result” may be recorded in patients with exaggerated swings of hyperglycaemia and 

hypoglycaemia (107).  

In addition, a single value of an average HbA1C has a wide range of mean blood glucose. In 

their study, Nathan et al showed, an HbA1C 7.0%, 9.0% and 11.0% could reflect an average 

blood glucose between 6.7-10.3 mmol/l, 9.5-13.9 mmol/l and 11.9-17.5 mmol/l respectively 

(108). It has been postulated the discordance between mean glucose concentrations and 

HbA1C could be due to inter-individual variation of erythrocyte life span (109, 110). Also the 

identical value of HbA1C (i.e. 7.0%) could reflect either 100.0% time-in-range or 18.0% 

time-in-range over a period of three months. Therefore, HbA1C does not capture the 

important variables such as time spent in different glucose ranges (i.e. low: <3.9 mmol/l; in-

range: 3.9-10.0 mmol/l; high: 10.0-22.0 mmol/l) (111).  

Other conditions which may affect HbA1C such as (i) abnormal haemoglobin (i.e. S, C, F, E 

,D, Leiden etc) (ii) iron deficiency anaemia (iii) chronic renal failure (iv) cirrhosis of the liver 

(v) blood loss or haemolysis (vi) chronic alcoholism and (vi) specific treatment or medication 

(i.e. Vitamin C and E, hydroxyurea, iron replacement therapy) (112-114) may influence the 

interpretation of HbA1C in diabetes control. The problem of haemoglobin variants is a global 

one. Approximately 7.0% of world population has some form of haemoglobin variant (115). 

Closer to home, up to 30.0% of South-east Asia population may have at least one 

heterozygous haemoglobin variant. Hence, all these factors should be carefully taken into 

consideration when interpreting patients’ HbA1C results (115).  

2.4.3 Glucose Variability 

Glucose variability (sometimes known as glycaemic variability) means swings in blood 

glucose level. These “glycaemic bumps” had been broadly defined as intra-day glycaemic 

excursions including episodes of hyper- and hypoglycaemia. Post-prandial hyperglycaemic 

excursions could also contribute to glucose variability (116). The advent of newer 
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therapeutics agents such as glucagon like peptide-1 (GLP-1) analogue and dihydropeptidyl 

peptidase-IV (DPP-IV) inhibitors, with different mechanism of action (i.e. incretin mimetic 

effect) have highlighted the potential role of glucose variability in glycaemic control (116).  

To date, multiple formulas have been used to measure glucose variability including (i) M-

value (ii) Mean amplitude of glycaemic excursions (MAGE) (iii) Continuous overlapping net 

glycaemic action – a variation of continuous glucose monitoring (CGM) (iv) absolute mean 

of daily differences (v) standard deviation – derived from seven point SMBG (vi) co-efficient 

of variation (CV) and (vii) serum 1,5-anhydroglucitol (1,5-AG) (116).   

Notably, the occurrence of many micro- and macrovascular in diabetes complications had 

been attributed to hyperglycaemia and dysglycaemia (peaks and nadirs) (117-119). Increasing 

evidence points to glucose variability as an important contributor to the development of 

diabetes complications, although this remains controversial (120). Such variability in blood 

glucose had been associated with extremely high hyperglycaemia, dangerously low 

hypoglycaemia and significantly impact on patients’ well-being and their satisfaction of their 

diabetes control (121). Hence, it would be sensible to minimise glucose variability as it is 

associated with reduced patients’ satisfaction and increased hypoglycaemia, with the latter 

being shown to trigger inflammatory response linked to vascular function impairment (103, 

122). 

In his review, Rayman advocated “Tringle of Diabetes Care” which included three important 

goals in diabetes management. First, reducing overall glycaemic burden which currently is 

being assessed by HbA1C. Next, preventing hypoglycaemia as much as possible and thirdly, 

minimising glucose variability. Ideally, all three targets should be achieve, although this may 

not be possible nor desirable (107). This model allows health care provider to be more 

flexible depending on individual patients. For example, target HbA1C should be more 

stringent in young newly diagnosed diabetes patients, as opposed to an elderly frail patient 
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with cardiovascular complications, in whom a clear priority would be to avoid potential harm 

associated with hypoglycaemia (107). In contrast, regardless of the target of HBA1C level, 

reducing glucose variability by curtailing the peaks and nadirs of patients’ blood glucose 

levels will be beneficial, as both had been linked with increased mortality (103). 

2.4.4 Self-Monitoring Blood Glucose (SMBG) 

Historically, when blood glucose monitoring device was developed in the 1970s, it was with 

the sole purpose of enabling patients to check their blood glucose at home. Prior to the blood 

glucose meters, patients used urine dipstick test to monitor their urinary glucose and ketone 

levels. Over the past 4 decades, there has been a leap of advances in the development of 

blood glucose meters and the adoption of SMBG by patients.  

The role of SMBG can be viewed from the aspects of patients and physicians. From the 

patients’ perspective, SMBG is an important tool in diabetes management as it is able to (i) 

provide immediate feedback regarding patients medications, physical activity and dietary 

intake (ii) establish patient’s glucose profile by differentiating fasting, pre-prandial and post-

prandial levels (iii) identify hyperglycaemic excursions (iv) identify hypoglycaemia (both 

aware and unaware episodes) (123, 124) .  

From the health care givers’ aspect, data from patients’ SMBG is an important therapeutic 

tool that can - and should - be used more effectively to guide patients’ treatment plans. 

Previous studies that reported benefits of SMBG showed that patients’ received feedback 

regarding their behaviours based on their SMBG results (125-127). In contrast, older studies 

which did not report benefit from SMBG were unabled to link SMBG results with 

behavioural changes, indicating suboptimum use of SMBG only as a monitoring tool (128, 

129).  

Frequent SMBG by patients without timely and constructive feedback from health care givers 

render the act of SMBG useless, does not fulfil SMBG potential uses as per described by the 
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IDF SMBG Taskforce report (130), does not prevent long term diabetes complications (131) 

and is not resource-effective. 

2.4.4.1 The adjunct role of SMBG with HbA1C 

Although HbA1C is useful in monitoring long-term blood glucose control (90 days), SMBG 

remains relevant especially in reporting fasting and 2 hours post-prandial blood glucose and 

charting daily glycaemic excursions. Previous study has shown that in patients with 

equivalent HbA1C, those with higher glycaemic excursions have higher risk of developing 

microvascular complications (102). In addition, the ACCORD study showed patients with 

HbA1C of < 6.5% were at greater risk of developing hypoglycaemia and cardiovascular 

events (132). Hence, whether it is a hypo- or a hyperglycaemia risk status, the short-term role 

and function of SMBG to capture glycaemic excursions remains relevant for diabetes 

patients. These factors support the adjunct role of SMBG, as a short-term (i.e. day-to-day or 

week-to-week) indicator for glycaemic control, as patients learn to navigate and self-manage 

diabetes in their life.  

2.4.4.2 Considerations of SMBG in Special Groups - Elderly 

The most recent IDF recommendations (2017) takes into account special groups such as 

elderly patients, cognitively impaired, terminally ill and advanced chronic disease(i.e. end 

stage renal disease), those with mental health problems (i.e. depression) and circumstances 

(i.e. Ramadan) (133).  

While achieving near-normal blood glucose levels and preventing long term complications is 

the priority in younger and more fit patients with diabetes, the same may not apply in older 

and more frail elderly patients with diabetes. In this group of elderly patients who are taking 

insulin injections and/or sulphonylureas, the priorities will be to minimise the risk of 

hypoglycaemia, control uncomfortable symptoms, reduce the risks of falls and maintaining a 

good quality of life (134). The McKellar Guidelines for Managing Older People developed in 
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2014, recommended a set of guidelines for elders with diabetes living in residential care. For 

example in this group, target blood glucose range is between 6-15 mmol/L (i.e. 

hypoglycaemia is regarded as less than 6 mmol/L and hyperglycaemia is greater than 15 

mmol/L) (135). This target range defers from other standard target post prandial blood 

glucose (i.e. 4.4-8.5 mmol/L) (136). Older people with diabetes treated with insulin injections 

and/or sulphonylureas have a higher risk of developing hypoglycaemia. The higher risk of 

hypoglycaemia may also be due to their co-existing medical conditions (i.e. malnutrition, 

dementia or renal impairment) or their difficulty in recognising hypoglycaemia symptoms 

(134). Hence, frequency and timing of blood glucose monitoring should be tailored to each 

individual and would depend on several factors such as their health or disease status, co-

morbidities, blood glucose targets, current medicines regimen, quality of life and life 

expectancy (134, 135) . Blood glucose monitoring should be individualised. In elderly 

patients whom are managed by diet, lifestyle modifications or metformin alone, blood 

glucose monitoring is not required unless during acute illness. In contrast, those who are on 

insulin injections and/or suphonylureas may need to monitor their blood glucose several 

times a day. The guideline recommend blood glucose monitoring once or twice a day (i.e. 

either fasting or 2 hours post-prandial) and changing the time of blood testing over a period 

of a week in order to gain a better idea of patients glucose excursion pattern. Generally, 

testing for blood glucose at the same time (i.e. before breakfast or before dinner) all the time, 

without any variation is not helpful as it does not give information about patients’ daily 

glucose variation (134). In a similar vein, most clinical guidelines do acknowledged that 

glycaemic targets should be individualised to minimise risk of hypoglycaemia, especially in 

elderly patients and those with high cardiovascular risks (136). In all cases, the safety and 

functional status of patients should be paramount when treatment plan is discussed and 

agreed by both patients and physician (96). 
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2.4.4.3 What is the evidence of SMBG in Diabetes Self-Care Management? 

The overarching rationale for individualised SMBG in type 1 and insulin-treated type 2, is 

based on several aspects, specifically safety (i.e. detection and prevention of hypoglycaemia), 

efficacy (i.e. improvement of insulin therapy through dose modification) and flexibility for 

the patients (i.e. exercise and food choices) (137). Although the benefits of SMBG has been 

well established in the control of type 1 diabetes (101, 138) and insulin-treated Type 2 

Diabetes (121, 139-141), its beneficial effects in non-insulin treated Type 2 Diabetes has 

been hugely controversial (123, 142-146). 

2.4.4.3.a Inconclusive results from previous SMBG studies for non-insulin treated 

Type 2 Diabetes  

Previous systematic reviews and meta-analyses have reported that SMBG leads to small 

improvements in HbA1C levels of 0.22% to 0.31% (142, 143, 147, 148)  which will lead to 

long term reductions in macro-vascular complications and reduction in cost (147, 149). 

Furthermore, prior to 2005, data on quality of life (QoL), well-being, patient satisfaction and 

hypoglycaemic episodes were lacking in most SMBG studies. In their meta-analysis, 

Welschen et al investigated the effectiveness of SMBG on non-insulin treated Type 2 

Diabetes patients. The authors included studies with at least one of the following outcomes; 

HbA1C, fasting blood glucose, hypoglycaemia episodes, quality of life, well-being and 

patient satisfaction. The overall results from the six randomised control trials showed 

statistically significant decrease of 0.39% in HbA1C compared with control groups (142). 

This finding is clinically significant. This is because a landmark study (UKPDS) showed a 

decrease of 0.39% of HbA1C can reduce risk of microvascular complications by 14% (138). 

However, the authors cautioned for the results of the systematic review to be interpreted with 

care, as the methods, interventions and sample populations of the meta-analyses studies were 

heterogeneous in nature (142). 
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2.4.4.3.b Research limitations and lessons learnt from previous SMBG studies 

Some of the recurring issues identified in previous SMBG studies were; (i) inadequate 

sample size (n < 50) (ii) short duration (< 6 months) to observe any long term effects (legacy 

effects) (iii) vague or no explanation about patient’s response to out-of-range blood glucose 

results and (iv) inadequate SMBG frequency to provide feedback to patients (123, 142-146). 

For example, in earlier studies (101, 121) the benefits of tight control of blood glucose 

through SMBG on macrovascular outcomes, were seen only a decade later, when the 

intervention and control arms had converged. This concept of “metabolic memory” or 

“legacy effect” suggests that although short term benefits of tightly control blood glucose 

through SMBG were not observed in the initial randomised control trial, the longer term or 

“legacy effect” of tightly controlled blood glucose which was facilitated through SMBG may 

be significant (130).  

2.4.4.3.c Considerations for future SMBG studies  

In a review paper, MgGeogh et al had several recommendations for SMBG to be beneficial. 

Firstly SMBG can be beneficial in poorly-controlled diabetes patients’ with a high baseline of 

HbA1C (≥ 8.0%). Secondly, patients should be taught SMBG education and the appropriate 

actions to be taken based on their blood glucose results. Thirdly, patients have adequate 

literacy and numeracy level and are amenable to make necessary behavioural changes in 

order to improve their metabolic control. Finally SMBG could be beneficial in special 

instances, such as in initiation or change of treatment, in newly diagnosed patients, during an 

illness and pregnancy and in patients with hypoglycaemia unawareness (131).  

2.4.4.4 SMBG Guideline for Type 2 Diabetes from International Diabetes Federation 

(IDF) 

In response to the contradicting accounts of SMBG studies in non-insulin treated Type 2 

Diabetes, the International Diabetes Federation (IDF) together with the SMBG International 
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Working Group published a guideline in 2009 (130). The overarching aim of the IDF 

guideline was the emphasis on collaboration between patients and their health care giver 

especially in reviewing, interpreting and modifying patients’ lifestyle and treatment based 

upon the blood glucose data collected through structured SMBG (130). Table 2.1 below 

summarises the IDF recommendations for SMBG among non-insulin treated diabetes 

patients. 

Table 2.1          Summary of IDF recommendations for SMBG use in non-insulin treated 

diabetes patients (130). 

1. SMBG be used only when individuals with diabetes (and/or their care-givers) and/or their 

healthcare providers have the knowledge, skills and willingness to incorporate SMBG monitoring 

and therapy adjustment into their diabetes care plan in order to attain agreed treatment goals.  

2. SMBG should be considered at the time of diagnosis to enhance the understanding of diabetes as 

part of individuals’ education and to facilitate timely treatment initiation and titration optimisation.  

3. SMBG should be considered as part of an ongoing diabetes self-management education to assist 

people with diabetes to better understand their disease and provide a means to actively and 

effectively participate in its control and treatment, modifying behavioural and pharmacological 

interventions as needed, in consultation with their health care provider.  

4. SMBG protocols (intensity and frequency) should be individualised to address each individual’s 

specific educational/behavioural/clinical requirements (to identify/prevent/manage/ acute hyper- 

and hypoglycaemia) and provider requirements for data on glycaemic patterns and to monitor 

impact of therapeutic decision making.  

5. The purpose(s) of performing SMBG and using SMBG data should be agreed between the person 

with diabetes and the healthcare provider. These agreed-upon purposes/goals and actual review of 

SMBG data should be documented. 

6. SMBG use require an easy procedure for patients to regularly monitor the performance and 

accuracy of their glucose meter.  

 

First and foremost, IDF strongly recommends that SMBG only be utilised when 

patients/carers and their physicians “have the knowledge, skills and willingness to 

incorporate SMBG monitoring and therapy adjustment into their diabetes care plan in order 
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to attain agreed treatment goals”. Importantly, the willingness of physicians to alter patients’ 

medication or therapy based on the specific blood glucose excursions (high and low) from the 

SMBG data can overcome the “clinical inertia” phenomena that contribute to – a certain 

degree – the poor glycaemic control among Type 2 Diabetes patients (150). This way SMBG 

can be utilised as a therapeutic tool by physicians and health care givers.  

Second “SMBG should be considered during the time of diagnosis to enhance the 

understanding of diabetes as part of individuals’ education and to facilitate timely treatment 

initiation and titration optimisation”. Hence, SMBG should be used as a teaching tool to 

educate patients about their disease and body’s physiological response to external stimuli 

such as physical activity, dietary intake, illness or infection etc.   

Although to date, there is no distinct evidence-based of SMBG protocol for non-insulin 

treated Type 2 Diabetes, IDF recommends a few types of SMBG protocols (i.e. high 

intensity, “staggered” and low intensity regimens) depending on patients’ educational, 

behavioural and clinical needs. Importantly, the frequency and intensity of the SMBG should 

be discussed and agreed upon by patients and their respective healthcare givers during face-

to-face consultation(s).  

The focused SMBG protocols i.e. 5-point or 7-point glucose profiles or “staggered regimens” 

that include pre-prandial and post-prandial SMBG on consecutive or alternating days 

(“testing in pairs”) are useful to chart patients’ daily glucose profile (151). Consequently, 

once sufficient SMBG data has been obtained and/or patients have achieved a stable and 

“good” metabolic control, SMBG protocol can be changed to low intensity regimen i.e. meal-

based testing or alternatively patients could have a transient SMBG-free period.  
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2.4.4.5 The new generation of SMBG studies – with structured or staggered SMBG 

protocol 

Following the IDF guidelines and recommendations for SMBG non-insulin treated Type 2 

Diabetes patients, a new generation of SMBG studies were published. A recent review paper 

by Parkin et al, outlined ten studies in total, eight of which adopted and utilised the structured 

SMBG protocol approach appropriately and successfully reported SMBG benefits (152). In 

contrast, the remaining two studies did not follow the appropriate IDF recommendations and 

did not show any benefits (152). These newer studies had a different approach to SMBG 

interventions. These studies utilised focus or structured SMBG protocol to help patients 

review and interpret their blood glucose results and consequently make the appropriate 

lifestyle and/or therapeutic changes. 

In the review paper by Parkin et al, the authors eloquently and convincingly discussed the 

importance of using structured SMBG protocol to optimise or set off the beneficial effects of 

SMBG on diabetes overall management (152). Parkin et al described how structured SMBG 

protocol was shown (i) to be useful in newly diagnosed diabetes patients as per the St. Carlos 

Study (153) (ii) to improve glycaemic control in suboptimally controlled non-insulin treated 

Type 2 Diabetes patients as per the STeP (148) and ROSES studies (154) (iii) to improve 

post-prandial glucose management as per Bonomo et al (155) and Shiraiwa et al (156) (iv) to 

be associated with reduced cardiovascular risks marker i.e. reduction of carotid intimal-

medial thickness as per Mohan et al (157) (v) to facilitate lifestyle interventions and changes 

as per ROSSO-in-praxi study (158) and (vi) to improve glycaemic control in suboptimally 

controlled insulin treated Type 2 Diabetes as per Kato et al (159).  

2.4.4.5.a Structured SMBG in newly diagnosed Type 2 Diabetes 

The St Carlos Study was a randomised control study on newly diagnosed Type 2 Diabetes 

patients. Duran et al utilised SMBG as an educational tool and therapeutic tool to help both 
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patients to change and adhere to lifestyle changes and facilitate physicians to apply 

pharmacological treatment respectively. The primary endpoints were to estimate for 

remission (HbA1C levels of 6.0-6.4%) and/or regression (HbA1C <6.0%) of Type 2 Diabetes 

(153). At one year, the intervention group had significantly higher rates of remission and 

regression of Type 2 Diabetes when compared to the control group. In addition, there were 

greater reductions in median HbA1C values and body mass index, and greater increase in 

lifestyle score in the intervention group. Remarkably, medications were changed earlier and 

more frequently (i.e. six times more) in the intervention group. These results strongly suggest 

that a structured SMBG will empower patients achieve their lifestyle goals (i.e. diet and 

physical activity) and encourage physicians and patients to use SMBG to optimise diabetes 

treatment (153).   

2.4.4.5.b Structured SMBG in suboptimally controlled non-insulin treated Type 2 

Diabetes  

The Structured Testing Program (STeP) Study by Polonsky et al a cluster-randomised 

multicentre clinical trial was designed to foster collaboration between patients and their 

physicians in utilising the SMBG data and modifying patients’ treatment accordingly. 

Primary endpoint was a change in HbA1C over time.  Other endpoints were changes in daily 

glycaemic excursions, patients’ psychosocial measures and physicians’ practice patterns 

(148). Patients were randomized to two groups: active control group (ACG) and structured 

testing protocol group (STG). The STG patients received a simple logbook to record their 7-

point blood glucose profile over three consecutive days every quarterly (i.e. in total 12 days 

per year; 4 times per year). The STG physicians received an algorithm with suggested 

medications strategies to follow base on their patients SMBG patterns (148). At one year, 

results showed (i) a significant reduction of mean HbA1C (ii) a significant reduction of 

glucose levels from baseline at all pre-prandial and post-prandial time points and (iii) greater 
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improvement in general well-being in the STG group when compared to control (148). 

Furthermore, there was an increase in SMBG adherence. An impressive majority (70%) of 

STG patients completed at least 80% of all SMBG measurements. Remarkably, patients also 

reported they discussed their SMBG results with their respective physicians. The high 

number adherence to protocol suggests that structured quarterly testing is both useful and 

advantageous for both patients and physicians (148).  

Interestingly, the superior improvement in HbA1C in the STG group occurred with less blood 

glucose monitoring compared to control group (148). This indeed might be a paradigm shift 

to move away from SMBG quantity (i.e. testing frequency) to SMBG quality (i.e. meaningful 

test) which can contribute to positive action (148). In conclusion, the STeP study successfully 

demonstrated that structured SMBG supports significantly better glycaemic control and 

improvement in quality of life in non-insulin treated Type 2 Diabetes patients when both 

patients and physicians collaborate in collecting, reviewing, interpreting SMBG results and 

making the appropriate therapeutic changes (148).  

Similar findings were observed in a pilot study looking at the efficacy of structured SMBG-

based intervention on Type 2 Diabetes patients on oral medications in the ROSES study 

(154). The combined intervention that included (i) a staggered SMBG protocol of 2 weekly 

profiles per month for 6 months (see Figure 4.2) (ii) education on SMBG and appropriate 

lifestyle changes based on SMBG pattern and (iii) modest frequency of meetings with 

diabetes nurses (once in 3 months) was a practical approach for a real world clinical setting 

(154). The results from the ROSES study showed a significant improvement in both HbA1C 

and weight loss in the intervention group when compared to control. In contrast to the St 

Carlos study, more therapy changes was observed in the control group compared to the 

intervention group. The authors suggested the reason for the glycaemic improvement was 
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more likely due to lifestyle intervention (i.e. weight loss) led by the diabetes nurses rather 

than pharmacotherapy changes (154).  

2.4.4.5.c Structured SMBG improves post-prandial management 

The consequences of uncontrolled post-prandial hyperglycaemia excursions have been 

associated with development of both microvascular (156) and macrovascular diseases (160-

163). In contrast, reductions of post-prandial hyperglycaemia have been shown to be cardio-

protective (164-166). The study by Bonomo et al investigated the usefulness of SMBG 

protocol which focuses on pre-prandial and post-prandial glucose in patients already doing 

SMBG (155). The patients were randomized to a control group with usual care including one 

blood glucose profile per month (i.e. pre-prandial and 2-hours post-prandial at breakfast, 

lunch and dinner) and a treatment group with usual care including one glucose profile every 

two weeks. Evaluation and review of patients’ SMBG profiles and HbA1C levels by the same 

health care team took place at 3 and 6 months. Although higher SMBG adherence was 

observed in patients from control group (73%) compared to treatment group (44%), adherent 

treatment group patients showed significant reductions in both pre-prandial and post-prandial 

blood glucose and HbA1C levels (155). Similar to the STeP study (148), the results from 

Bonomo et al also support “quality versus quantity SMBG” and demonstrated that 

meaningful SMBG test is more useful and cost-efficient and ultimately have more impact on 

glycaemic markers (155).  

2.4.4.5.d Structured SMBG facilitates lifestyle interventions 

Kempf et al showed that lifestyle interventions which included measures such as; (i) blood 

glucose meter with 100 glucose strips (ii) a tape measure for waist circumference (iii) step 

pedometer and (iv) an instruction booklet containing simple information on diet and physical 

activity had a positive trend on patients’ glycaemic and lipid markers, clinical parameters (i.e. 

significant weight loss, body mass index, waist circumference, blood pressure), quality of life 
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and physical activity (158). In this study, physicians contacted patients 4 times during the 6 

months study to remind patients to perform the structured 7-point blood glucose profile every 

4 weeks. The ROSSO-in-praxi lifestyle interventions study successfully showed a reasonably 

inexpensive approach in lifestyle interventions (the cost of USD200 per patient) is a possible 

option and can be easily integrated into general diabetes care.  

Finally, Benhalima et al concluded SMBG can only be effective if the self-care behaviour is 

embedded within an education and behavioural package (167). The authors concluded in 

order for an intervention to be effective, the following three components must be emphasised 

in the programme; (i) a prescribed SMBG frequency and timing to guide patients (i.e. 

structured SMBG protocol) (ii) the willingness on the side of the health care personnel to 

utilise the SMBG results and modify patients’ treatments and (iii) appropriate responses from 

patients based on their SMBG results (167). 

Summary 

Hence, the recommendations from IDF guideline (130) and other structured SMBG studies 

discussed above had shaped the development of the current study’s SMBG protocol. The 

salient points extracted from the current literature on SMBG applicable to the current study 

are as follows; (i) SMBG should only be utilised when patients and physicians have the 

knowledge, skills and willingness to make treatment adjustments based on SMBG results (ii) 

SMBG “staggered regimens” such as 5-point or 7-point glucose profiles have been adapted to 

the current study’s SMBG protocol (iii) a well prescribed SMBG frequency and timing can 

guide both newly diagnosed and established diabetes patients to perform SMBG.  

2.4.4.6 SMBG Prevalence Studies and Reimbursement Policies on SMBG 

2.4.4.6.a SMBG Prevalence Studies in Malaysia  

There had been several small cross-sectional SMBG-related studies conducted in various 

different government hospitals and clinics in Peninsular Malaysia recently (8, 168-170). The 
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participants were insulin-treated Type 2 Diabetes patients and the SMBG prevalence varied 

from 15.3% (170) to 66% (169). Other studies showed SMBG prevalence amongst diabetes 

patients attending private health care system to be within the range of 6.9% to 21.0% (171). 

These results indicated the different SMBG practices among diabetes patients attending both 

the public and private sectors. 

The result of a cross-sectional SMBG knowledge study in an urban government hospital 

found that more SMBG education programs are needed for Type 2 Diabetes patients (168) 

The authors (168) defined SMBG process as self-measurement and self-regulations and 

categorised SMBG knowledge into (i) technical skills (ii) utilisation of glucose level 

measurement and (iii) home monitoring. They posited patients must be able utilise their blood 

glucose results by altering their treatment or diet/lifestyle according to their blood results 

(168). This is consistent with the IDF guidelines for SMBG (130). Another cross-sectional 

study found poor association between patients’ SMBG frequency and improvement of their 

HbA1C (169). The reason for this can probably be attributed to the lack of self-adjustment of 

insulin dose or diet by patients since more than half (i.e. 54%) of patients did not alter their 

treatment based on their blood glucose results (169). Similarly in another study, only a third 

(i.e. 30%) of patients changed their medications based on the results of their blood glucose 

(170). In both these studies (169, 170), inadequate use of SMBG resources have not helped in 

improving patients’ overall diabetes control. This is an important point of emphasis, for 

diabetes educators and researchers to take note when treating patients and designing future 

diabetes education studies respectively. In patients who did perform SMBG, majority 

(83.5%) monitored less than once per day and 16.5% monitored at least once a day (170) both 

of which were less than those recommended by IDF guideline for Type 2 Diabetes (130). In 

addition, the significant predictors for SMBG-practice in Malaysia were patients with (i) 

higher education level (ii) higher total family income, (iii) longer duration of diabetes and 
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(iv) those on insulin treatment (170). Mastura et al also found the most likely reason for low 

SMBG among Malaysian patients is inadequate counselling and support pertaining all aspects 

of SMBG – i.e. teaching of basic skill and competency, finding a suitable protocol or regimen 

and lack of advice or guidance in results interpretation and modification of therapy. To date 

there is no subsidies or reimbursement policy for SMBG devices and glucose strips from the 

government in Malaysia (170). 

Summary 

There had been a few published studies regarding SMBG practices and prevalence in 

Malaysia (66, 168-170). SMBG practices are varied among diabetes patients attending public 

and private health care sectors in Malaysia. Both cross-sectional studies by Mastura et al and 

Siti et al had found between 30-50% of patients performing SMBG did not utilise their 

glucose level measurement. They posited for more diabetes education on SMBG to be 

developed and implemented in the future (169, 170). 

2.4.4.6.b Comparison of SMBG-practices worldwide and Its Influencing Factors 

A recent paper by the SMBG International Working Group on comparing SMBG-practices in 

Type 2 Diabetes patients across 14 countries showed that various factors such as (i) country 

and region of residence (ii) diabetes treatment type and (iii) relative cost to patients - have an 

impact on whether SMBG is perform or not (172). The 14 countries involved in this survey 

included North America (USA and Canada), South America (Argentina), Europe (UK, 

Germany, Hungary, Netherlands, Italy, Norway,), Australasia (Australia, India, Pakistan, 

China) and Africa (Tanzania). For insulin-treated Type 2 Diabetes patients, the prevalence of 

SMBG-practice was high (>80%) in most countries with data except the three Asian 

countries and possibly Tanzania (has no available data). The lowest SMBG-practice was in 

India (0.2%) where there is no reimbursement and the relative cost of glucose strip is the 

highest among the countries surveyed. (Cost strip I$; USA I$0.48-1.22; Canada I$0.36-0.77; 
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Argentina I$2.27-2.83; Germany I$0.44-0.78; Hungary I$0.40; Italy I$0.78-1.19; Netherlands 

I$0.54-1.08); Norway I$0.59; UK I$0.50-0.53; Australia I$0.35; India I$2.49-3.11; Pakistan 

I$1.28; China I$1.92-2.40; Tanzania I$0.55-0.67) (172).  

Notably, glucose strips appears to be a major barrier for SMBG-practice with the lowest 

occurring in countries with the highest relative cost. Norway and United Kingdom are the 

only two countries that provide free glucose strips to non-insulin treated Type 2 Diabetes 

patients and these two countries reported the highest SMBG-practice. Suprisingly, in the 

remaining countries surveyed, majority of the non-insulin treated Type 2 Diabetes patients 

also performed SMBG. Hence, there was an unexpectedly high level of SMBG-practice 

among non-insulin treated Type 2 Diabetes patients worldwide suggesting that physicians 

and/or patients support self-monitoring.  

2.4.4.6.c Monitoring Frequency and Reimbursement Policies 

Monitoring frequency also varied prominently from country to country depending on the 

national reimbursement policy or the lack of it. Among the non-insulin treated Type 2 

Diabetes patients, those in India did not monitor at all while those from Germany and 

Argentina monitored 14 times/week despite only partial reimbursement of test strips. Among 

the insulin-treated Type 2 Diabetes patients, those in India used SMBG once every 2 weeks 

while those in Germany and Argentina monitored 18-20 times/week (172).  

SMBG reimbursement policies varied noticeably not only by country but also by region or 

province within countries. For example the SMBG reimbursement policies were remarkably 

varied based on an individuals’ health insurance coverage, their health structure benefit and 

also financial income (172). In Norway and the UK, SMBG is free of charge with a 

physician’s prescription. In Australia, co-payment for SMBG depends on patients’ income. In 

China, the policy reimbursement for SMBG can either be partial, variable or none at all. In 
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contrast countries like Pakistan and Tanzania, there is no existing SMBG reimbursement plan 

for patients.  

In the USA, reimbursement depends on patients’ health insurance coverage with 60% getting 

free strips, 31% subsidised strips and 9% paying in full (172).  

Comparatively in Germany, reimbursement plan varies according to region and health 

insurance coverage. In general, a limited number of glucose strips (100-200 every 3 months) 

are reimburse for insulin-treated patients and up to 600 strips for patients who are on 

intensive insulin therapy. In Italy and Hungary, insulin-treated patients are reimburse fully for 

their glucose strips and while non-insulin treated patients are reimburse partially in Italy but 

not in Hungary (172).  

Another recent paper by International Central-Eastern European Expert Group (137), 

representing 10 countries with relatively limited financial resources from Central and Eastern 

European, highlighted the disparity in the SMBG-practice compared to other more financially 

affluent Western European countries. The reports from these papers (137, 170, 172) suggest 

the strong influences of reimbursement programme policies, health care insurance coverage 

and national healthcare structure in determining patients’ engagement in self-care behaviour 

(i.e. SMBG) and physicians approach in managing diabetes (173).  

2.4.4.6.d SMBG barriers and gaps 

The debate on the cost-effectiveness of SMBG continues to be a concern among researchers, 

health care givers and providers and policy makers because SMBG requires patients or a third 

party (government subsidies and health insurance coverage) to purchase blood glucose 

meters, blood glucose strips and lancets on a continuous basis (174, 175). During a SMBG-

specific conference held in Canada, the lack of qualitative studies on patients’ perspective 

pertaining SMBG-practice was identified as important (176).  
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Previous qualitative research studies on patients’ perspective found, although SMBG raised 

awareness regarding blood glucose levels (in both hyperglycaemia and hypoglycaemia 

episodes) and this modified patients’ self-management behaviours, SMBG can also be a 

trigger for feelings of anxiety, guilt and self-blame. In addition, physicians’ interest in 

patients’ SMBG reading also played a key role in whether patients practice SMBG or not 

(177, 178).  

In a qualitative paper by Gucciardi et al, the authors concluded that given the huge financial 

implications of SMBG and some negative emotional connotations that comes with SMBG-

practice, it is important for healthcare providers to be sensitive or aware of patients’ clinical, 

social and financial context, prior to engaging patients to perform SMBG especially among 

non-insulin treated Type 2 Diabetes (173). 

Summary 

The debate regarding the sustainability of SMBG practices revolves around its cost. SMBG 

practices varies greatly around the world depending on factors such as (i) availability of 

reimbursement policies for glucose strips and blood glucose meters (ii) a well-supported 

insurance framework system within a country for patients to fully or partially claim overall 

cost for SMBG. Countries with the high SMBG practices provides full or partial 

reimbursement policies while countries with the lowest SMBG practices does not have any of 

these support system available. There remains a great disparity in SMBG practices around the 

world, due to the high cost attached to SMBG.  

2.5 Tele-health 

  2.5.1 What is Tele-health? 

The term “tele-medicine” was coined in the 1970s and carried the meaning of “healing at a 

distance” (179). The World Health Organisation (WHO) included four essential elements to 

tele-medicine or tele-health namely to (i) provide clinical support (ii) overcome geographical 
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barrier and connect users from different location (iii) use of various types of information and 

communication technology and most importantly (iv) to improve health outcomes (180). 

2.5.2 The Evidence of Tele-health in Diabetes Management 

Technology such as mobile phones had been used to provide on-going diabetes self-

management support and education (181-191). On-going interactions between diabetes 

educators and patients is a valuable tool to help patients make and maintain behaviour 

changes which are essential in achieving good glycaemic control and subsequently reducing 

diabetes complications (181).  

2.5.2.1 Improvement in Clinical, Behavioural and Psychological Outcomes 

Pro-actively contacting patients to provide feedback and diabetes management has been 

shown to improve risk reduction behaviours, including HbA1C, albuminuria and cholesterol 

testing (182). Telephone follow-up studies have been shown to promote behaviour change 

(183, 192-194), improve self-efficacy (187), coping skills and problem solving (189) and 

demonstrated a reduction in HbA1C (189), when patients set personal goals for their own 

management and become more engage in problem solving skills in order to prevail 

challenges which they regularly faced (188).  

A systematic review by Holtz and Laukner reported self-efficacy as an outcome by 24% of 

studies, and all found non-significant improvement. Patients who are more engaged with their 

diabetes condition demonstrate higher self-efficacy in managing their illness on a daily basis 

through the use of mobile phones (190).  

The Sweet Talk study by Franklin et al which was informed by “social cognitive theory” 

found that a text-mesaging sytem used to support young people with type 1 diabetes 

improved patients self-efficacy and adherence to treatment (191). A recent a large meta-

analysis of 55 RCTs strongly confirmed patients served by tele-medicine programmes 
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showed a greater reduction of HbA1C levels compared to those received conventional 

diabetes management (195). 

2.5.2.2 Methods of Delivery 

A recent study by Greenwood et al compared advantageous two telehealth modality (i.e. 

personal telephone contact and secure messaging system: SMS) versus face-to-face 

consultations. Their results showed comparable outcomes among the telehealth groups which 

received three brief contacts compared to the group which attended the clinic appointment. 

However, authors suggested greater contact frequency (i.e. more than once every three 

months) to keep patients motivated and assist them in their behaviour change (189). 

2.5.2.3 Suitable Target Groups for Telehealth 

A meta-analysis study showed effects of tele-medicine programmes were more pronounced 

in certain target groups compared to others; (i) Type 2 Diabetes patients versus type 1 (ii) 

those above the age of 40 years old and (iii) a telemedicine program of 6 months or less. The 

authors speculated not all diabetes patients benefit equally from tele-medicine and targeting 

the right patients may be more cost effective (195). In the present study, telephone contact 

will be used to monitor patients’ knowledge retention and SMBG.  

Summary 

Telehealth and diabetes management have been conducted in many countries and have shown 

good results in terms on clinical, psychological and behavioural outcomes. However, 

telehealth and diabetes management have not been done to a great extent in Malaysia. This 

platform is promising as an adjunct to the traditional face-to-face consultation. The literature 

review on telehealth have helped inform the current study regarding suitable methods of 

delivery and target groups which may benefit from this type of follow-up. Interestingly, none 

of the studies reported on diabetes knowledge level via telehealth. In the current study, I am 

also going to use telephone follow-up to track patients’ knowledge level.  
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2.6 Health Behaviours in Diabetes Management 

Diabetes management requires multidisciplinary approaches which include behavioural 

changes such as dietary and lifestyle modifications and self-care monitoring skills (e.g. 

SMBG) and patients must be involved with these processes in order to achieve optimal 

control. Previous studies have also shown providing patient with knowledge alone will not 

ensure healthy-behavioural changes (57, 196, 197). Green et al confirmed that although Type 

2 Diabetes patients and high risk respondents for diabetes reported good attitudes and 

knowledge towards health, majority of them were unabled to translate these positive qualities 

into healthy behaviours changes such as physical activity and weight loss (198). Because of 

the complexity of the diabetes management, it would be prudent to be cognizant and consider 

the prominent theories of health behaviour which have been widely used in many health-

related researches including in diabetes self-care management.     

2.7 Theories of Health Behaviour 

Theories of health behaviour can be classified by a range of application (i.e. general, health-

specific, domain-specific, behaviour-specific) or formal structure (i.e. stage, non-stage 

theories) (199). General theories like Theory of Planned Behaviour (TPB) by Azjen (200) and 

its predecessor Theory of Reasoned Action (TRA) by Fishbein & Azjen (201) can be applied 

to a wide-range of behaviours, not necessarily health-related. While some models are more 

specific to health-related behaviours and others are more focused (i.e. domain-specific) and 

has narrower range of applications (199).  

Over the past five decades, many health behavioural models had been developed to describe, 

predict and ultimately change health behaviours. Established health behaviour models such as 

Health Belief Model (HBM) by Rosenstock (202); Social Cognitive Theory (SCT) by 

Bandura (203); Transtheoretical Model (TTM) by Prochaska and DiClemente (204) and more 
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recently Health Action Process Approach (HAPA) by Schwarzer (205) all have their origins 

from the field of psychology.  

Though it has been argued that a general theory like Theory of Planned Behaviour (TPB) 

(199) would better candidate for research on health behaviour, in this current study we have 

considered three health-specific models; Health Belief Model (202), Social Cognitive Theory 

(203) and Health Action Process Approach (205) to predict and explain health-related 

behaviour change.  

2.7.1 Health Belief Model (HBM) 

HBM was based on a socio-psychological model. This model assumes that a person (or a 

patient) will take a health-related action if they (i) sense that a detrimental state can be 

prevented (ii) expect that they can prevent a detrimental state with a positive action and (iii) 

believe that they can effectively execute the positive action. HBM consist of six major 

constructs namely (i) perceived susceptibility - i.e. when people perceive themselves at risk 

of an illness or complication (ii) perceived severity - i.e. when people perceive that the illness 

or complications is serious (iii) perceived benefits - i.e. when people believe they can prevent 

a detrimental illness with a positive action (iv) perceived barriers - i.e. when there are self-

identified psychosocial barriers and costs to performing the behaviour (v) cues to action - i.e. 

when there is a consistent stimuli within the environment which can promote positive 

behaviour and (vi) self-efficacy - i.e. when people have the confidence in their own ability to 

effectively execute the positive action (202). Of note, the importance of self-confidence in 

successful behaviour change led to the addition of self-efficacy construct to the original 

Health Belief Model by Bandura (203, 206). In the current study, Health Belief Model was 

used in developing the diabetes education module – MY DEMO (207).  
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2.7.2 Social Cognitive Therapy and Self-efficacy 

Self-efficacy is defined as the confidence, or lack thereof, in one’s ability to perform a task or 

behaviour in order to accomplish a specific goal. Self-efficacy is a major construct for  

Bandura’s Social Cognitive Theory (203) and Transtheoretical Model (TTM) (204). It has 

been widely measured to understand behaviour changes related to many components of 

diabetes self-care regimen (208-210). Over the last three decades, there has been growing 

evidence about the importance of self-efficacy in glycaemic control (211-213), health related 

quality of life (214), coping and problem solving, blood glucose monitoring, adherence in 

self-care, diet and exercise (215). 

On the other hand, outcome expectancies (which is an overlapping constructs with HBM) 

reflects one’s belief that performing a particular behaviour will result in a particular 

consequence. According to Bandura’s SCT, both self-efficacy and outcome expectancies can 

influenced behaviour change, and it can be strengthened or weakened by four information 

sources namely (i) performance accomplishments – which are derived from personal prior 

experience (ii) vicarious experience – which includes seeing others doing a similar task or 

behaviour (i.e. role playing) (iii) verbal persuasion –which entails encouraging one’s ability 

to master a behaviour change and belief that the behaviour change is beneficial and (iv) 

physiological feedback – which allows highly self-efficacious patient to view behaviour 

change as positive (i.e. exercise improves endorphin levels and weight loss) and those with 

low self-efficacy view behaviour change as negative (i.e. exercise causes pain and fatigue). 

Self-efficacy is a common construct adopted by the many behaviour models including HBM 

and HAPA. To reiterate, self-efficacy is defined as the confidence or belief one has in their 

ability to perform a task or behaviour change (206). As cited by Luszcyznska and Schwarzer 

in their paper (216) Marlatt et al suggested self-efficacy can be subdivided into the different 

stages of behaviour such as action self-efficacy, coping self-efficacy and recovery self-
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efficacy (217). Notably, studies have shown self-efficacy remains as an important feedback 

mechanism throughout both motivation and volition stages (205, 216). Patient with highly 

perceived self-efficacy has greater self-confidence in performing certain behaviour, tend to 

visualise success and are guided in their action. Self-efficacious patients are more resilient 

when face with difficult situations and tend to recover quicker when they are derailed from a 

specific behaviour. In contrast, patients with low perceived self-efficacy tends to anticipate 

failure and suffer from performance deficiencies and this may lead him/her to prematurely 

terminate his/hers specific behaviour (216, 218, 219). 

2.7.3 Health Action Process Approach (HAPA)  

Changing a health-related behaviour requires the initial motivation to set goal(s) and 

consequently a self-regulated process to ensure these goal(s) are achieved successfully. The 

HAPA model explicitly addresses this two-step process by considering what happens after a 

person has formally made the intention to change a behaviour  (205, 216). Luszcyznska and 

Schwarzer subdivided the process of changing health behaviours into 2 phases; motivation 

and volition phase. In the motivation phase, patient forms an intention to adopt certain 

behaviour. In this earlier phase, outcome expectancy (balancing pros and cons of an 

unhealthy behaviour) and risk perception (fear factor of a condition e.g. complications) play a 

limited role in initiation of behaviour. In the volition phase, patient will consider how (s)he is 

going to translate his/her intention into a behaviour change (216). The execution of behaviour 

is enhanced by implementation intention strategies such as planning the “where, when, how” 

of a behaviour-change. This process is important as it allows necessary cognitive links 

between situational circumstances (the “if) and desired behaviour (the “when”) (218). In their 

study, Sheeran and Orbell successfully used implementation intentions to increase women’s 

attendance in a cervical cancer screening programme (219).  
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Summary 

The Health Belief Model had been well established as a health-specific model and many 

diabetes-related studies (including diabetes education studies) had been used this model in the 

past. The HBM constructs such as (a) perceived susceptibility (b) perceived severity (c) 

perceived benefits (d) perceived barriers (e) cues to action (e) self-efficacy were relevant and 

resonated with the content of the education module developed in the current study. Hence, the 

HBM constructs were embedded within the education module and the Telephone contact 

questions. However, the HBM constructs were not measured directly - except for the two 

components of self-efficacy (Maintenance SE & Recovery SE).                                                                                                                                                                                    

The HAPA model guided the development of the measurement tools in the current study (i.e. 

Behavioural Questionnaires). The major constructs in HAPA such as (a) Outcome 

expectancies (b) Risk perception (c) Recovery SE (d) Maintenance SE (e) Action 

planning/implementation intention – were helpful in informing and unpacking the processes 

involved in behaviour change (i.e. SMBG).   

2.8 Overall Summary 

After taking into consideration the major topics covered in the literature review section (i.e. 

background of diabetes, prevalence of diabetes, diabetes education, diabetes self-care 

management, telehealth and theories of health behaviour), I was better informed regarding the 

scope of the diabetes problem and the overall picture of diabetes education both abroad and 

locally in Malaysia. From the literature review I identified existing gaps in the diabetes 

education field in Malaysia – both from the point of view of the lacking of content material, 

ad-hoc delivery of diabetes education within primary care settings and the varied practice of 

SMBG among type 2 diabetes patients. By being cognizant of the various education theories 

and applying its principles during the development of MY DEMO, have to a degree fulfilled 

one of the key criteria for structured education programme advocated by Diabetes UK. Also 
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emphasis from Diabetes Australia and supporting evidences from many of the diabetes 

education studies had driven home the point that glycaemic control (specifically HbA1C) 

should not be the most important measurement in assessing the value and effectiveness of an 

education programme. This common theme which was strongly discussed throughout the 

literature review had made me prioritize the parameters which were used to evaluate the 

effectiveness of the education programme. The “new generation” SMBG studies with the 

structured schedules and improvement in diabetes control informed me on how the SMBG 

schedule for the current study should be. The potential of telehealth platform also had been 

highlighted in the literature review and remains an untapped mode for diabetes management 

and education in Malaysia. Finally, the complex diabetes management which require multiple 

health behavioural modifications needed a holistic behavioural approach. For the current 

study, I had chosen the health-specific behavioural theories (i.e. Health Belief Model, Health 

Action Process Approach, Social Cognitive Theory) to guide me in the development of both 

the education module as well as the behavioural measurement tools (i.e. Behavioural 

Questionnaires). I found specific constructs (i.e. self-efficacy, action planning, outcome 

expectancies, risk perceptions) from the HAPA model were useful in developing tools to 

evaluate the education programme. With regards to research design, a randomised control 

study would have been ideal for the current study but this was not possible. Though, I am 

cognizant of the advantages of a randomised control study, the reason current study is a 

prospective non-control design is to allow as many research participants as possible to be 

involved in the education intervention. However, a control design for the timing of education 

delivery is part of the study and will be discussed further in the coming chapter. Overall, the 

literature review have helped me gained a better insight in the planning, development and 

implementation of the current study.  
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3.0 METHODOLOGY 

3.1 Research Design 

MY DARLING was a prospective intervention study which was implemented over a period 

of 3.5 years and was divided into three phases; developmental, recruitment and 

implementation. Figure 3.1 illustrates the research design and the flow of the study.  

3.1.1 Justification for non-control design 

As per discussion in Chapter 2, the availability of a contextualised diabetes education module 

in Malaysia was quite limited.  Since the overarching aim of this current study was to develop 

a contextualised education module, it was considered important to “roll out” the intervention 

to all participants. Hence, the diabetes education module (MY DEMO) and Telephone 

Contact (TC) follow-up was offered to all participants.   

A controlled-design for the timing of the SMBG delivery was established. Patients were 

divided into two groups before SMBG intervention started. The first group attended Module 

II a month after Module I and started their SMBG immediately. In contrast, the second group 

attended Module II six months post Module II before starting SMBG. The rationale behind 

this controlled-design (i.e. different SMBG timing delivery) is to assess if the timing of 

SMBG delivery will impact the diabetes outcomes.  

3.1.2 Justification for SMBG intervention 

Although all seven self-care practices recommended by AADE7 were embedded in the 

education module (i.e. Module I) of the current study, only SMBG component was selected 

for the second part of the intervention (i.e. Module II). Firstly, from the literature review in 

Chapter 2, it was clear that more diabetes education was needed in Malaysia. Specifically, the 

lack of SMBG education had been highlighted by several of the small to moderate cross-

sectional studies and showed patients were not utilising their glucose management to modify 

their treatment (168, 169). This was supported by the poor association between SMBG 
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frequency and improvement of HbA1C (169). However, this is in contrast with findings of 

Ming et al which found SMBG frequency improve HbA1C control (66). Furthermore, while 

intervention studies on healthy eating (69) and physical activity (68) had been conducted in 

Malaysia, the SMBG studies conducted were mostly cross-sectional (168-170). For these 

reasons, SMBG self-care practice was selected as the intervention for this current study, in an 

attempt to narrow the gap between knowledge and skill of SMBG with the optimum 

utilisation of blood glucose results.   

Due to the lengthy recruitment period, for most part of the study, the recruitment and 

implementation phases occurred simultaneously in the four ambulatory clinical settings. As 

per a “real world” setting, the interventions were implemented in a staggered manner in each 

clinical site depending on the completion of the recruitment process. It took 3.5 years to 

complete the recruitment and fulfill the required sample size. The following sections (3.2 till 

3.8) and its subsections will give further explanation about each phase of the research design.  

All patients were invited to attend Module I in their respective ambulatory health care 

settings. After attending Module I, all patients were stratified according to their socio-

demographic factors (i.e. sex, age group, education level and duration of disease) and were 

allocated to their interventional groups (i.e. Group 1 and Group 2). As mentioned earlier, 

Group 1 started their SMBG a month after attending Module I while Group 2 started their 

SMBG 6 months after attending Module I. Figure 3.1 and Figure 3.2 illustrate the research 

design and flowchart for the current study.  In addition, the Telephone Contact intervention 

was commenced a month after Module I. All patients were followed up according to the 

Telephone Contact schedule for 18 months.   
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Figure 3.1 The flowchart of the research study design. 
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Figure 3.2 The flowchart of the research study design - Implementation 

3.2 Participants 

3.2.1 Sample Size Calculations 

The estimated sample size of the study was guided by previous SMBG studies. Briefly 

several systematic reviews were appraised. This systematic review by Welschen et al  

included six randomised controlled trials of SMBG in Type 2 Diabetes patients without 

insulin treatment (142). The review showed the global effect of SMBG on HbA1C level was 

statistically and clinically significant with a reduction of greater than 0.30% of HbA1C level 

in treatment group when compared to control. Based on the statistical and systematic reviews, 

a control trial sample size was calculated (i.e. power of 80% and alpha 0.05, 2-tailed) for a 

reduction of HbA1C of 1.0% ± 1.08% for treatment group and reduction of HbA1C of 0.54% 

± 1.4% for control group. The sample size required is 118 per group. An attrition rate of 20% 

was factored in, giving the total number of patients required as n=284. 
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3.2.2 Participants Sociodemographics 

A total of N=446 Type 2 Diabetes patients (male 53.5%; n=238 and female 46.6%; n=208) 

were seen at the ambulatory clinics from May 2012 till December 2015 and invited to 

participate into the study. The percentage of patients who were invited to participate from the 

4 ambulatory governmental clinical sites; KK Tanglin (Kuala Lumpur) 76.7%; KK Tampoi 

(Johor Bahru) 13.5%; KK Seksyen 7 (Shah Alam) 5.6%; KK Kelana Jaya (Petaling Jaya) 

4.3%. There were 72.0% Malays, 23.8% Indians and 4.2% Chinese. Although the study’s 

ethnic demographic distribution does not reflect the national ethnic demographic (220), it is 

representative of the higher diabetes prevalence of among the Indian ethnic group. Previous 

studies have also shown ethnic variety in diabetes prevalence (221, 222) with an increase of 

diabetes seen in the ethnic Indian group. In addition, there was a smaller proportion of 

Chinese ethnic group which avail the public health care sector versus those who attend the 

private health care sector which has also been reported in the national survey (223). Of the 

286 Type 2 Diabetes patients which completed Module I, majority were middle-age; 40-60 

years of age (64.0%) with medium term disease duration; 5-10 years (60.5%) and completed 

secondary level education (54.9%). 53.1% male and 46.9% female patients. Table 3.1 

summarises the socio-demographics of patients which attended Module I.  

Table 3.1 Patients socio-demographics. 

 

Socio-demographics 

 

Categories 

  

Frequency (%) 

(N=286) 

Gender Male 

Female 

 152 (53.1) 

134 (46.9)  

Age group  Young (<40 years) 

Middle Age (40 – 60 years) 

Elderly (>60 years) 

 17 (5.9) 

 183 (64.0) 

 86 (30.1) 

Duration of disease Short (< 5 years) 

Medium (5 – 10 years) 

30 (10.5)  

173 (60.5)  

83 (29.0) 
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3.2.3  The Interventional Groups (Group 1 and 2)  

The patients from Module I (n=286) were allocated to two well-matched groups; Group 1; 

47.2% (n=135) and Group 2; 52.8% (n=151). There were no significant differences (p> 0.05) 

between the two groups; gender (p=0.952); level of qualification (p=0.734); duration of 

diabetes (p=0.948); age groups (p=0.368). Table 3.2 shows the two well-matched 

intervention groups.  

Table 3.2 Patients socio-demographics for Group 1 and Group 2. 

Socio-

demographics 

(n=286) 

Categories Group 1 

(n=135) 

n (%) 

Group 2 

(n=151) 

n (%) 

p value 

 

Gender Male 

Female 

72 (53.3) 

63 (46.7) 

80 (53.0) 

71 (47.0) 

0.952 

Education Level Primary and below 

Secondary 

Tertiary and above 

20 (14.8) 

74 (54.8) 

41 (30.4) 

18 (11.9) 

83 (55.0) 

50 (34.1) 

0.734 

Disease duration Short (< 5 years) 

Medium(5-10 years) 

Long (> 10 years) 

15 (11.1) 

81 (60.0) 

39 (28.9) 

15 (9.9) 

92 (60.9) 

44 (29.1) 

0.948 

Age group Young (< 40 years) 

Middle(40-60 years) 

Elderly (> 60 years) 

8 (5.9) 

81 (60.0) 

46 (34.1) 

9 (6.0) 

102 (67.5) 

40 (26.5) 

0.368 

 

 

 

Long (>10 years) 

Level of education Primary or below 

Secondary 

Tertiary 

38 (13.3)  

157 (54.9)  

91 (31.3)  
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3.2.4 Attrition rate  

Of the 446 patients invited to participate in the study, 64.13% (n=286) attended the first 

intervention (Module I). The remaining 35.87% (n=160) declined to participate in the study. 

From the 100% (n=286) that attended the First Visit for Module I; (i) 98.25% (n=281) started 

Telephone Contact follow-up a month post Module I and (ii) 90.21% (n=258) attended the 

Second Visit and began Module II. As previously explained in Chapter 3 Section 3.1.3, all 

patients started Telephone Contact one month post Module I intervention. However, for 

Module II and SMBG intervention; the two intervention groups (Group 1 and 2) started 6 

months apart, with Group 1 starting 6 months earlier than Group 2.  

From those patients (n=286) who attended the Second Visit and started Module II, 11.89% 

(n=34) did not to attend the Final Visit despite multiple phone calls and were lost to follow-

up. Consequently 69.58% (n=199) completed the Telephone Contact at 18 months and 

75.52% (n=216) completed the 6 months SMBG intervention respectively.  

Of the remaining 28.67% (n=82) that did not complete both Telephone Contact and SMBG 

intervention; 0.36% (n=1) died before SMBG completion, 1.07% (n=3) were removed from 

the study (1 active cancer; 1 pregnant; 1 literacy and numeracy issues), 1.40% (n=4) 

withdrew from the study (3 moved to other cities; 1 had needle phobia) and 25.87% (n=74) 

were loss to follow-up. Figure 3.3 illustrates patient attrition rates from the study.  
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Figure 3.3 Flow chart of patients’ attrition rate from the three interventions. 

3.2.4.1 Causes for SMBG Non-Compliance 

Of the 258 patients that attended Module II and received the blood glucose meter packages, 

34 of them did not to attend the Final Visit despite multiple phone calls and were 

consequently lost to follow-up. For the remaining eight patients; 1 died before SMBG 

completion, 3 were removed from the study (1 active cancer; 1 pregnant; 1 literacy and 

numeracy issues) and 4 withdrew from the study (3 moved away to other cities; 1 had needle 

phobia). Figure 3.4 shows the causes of SMBG Non-Compliance in the study. 
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Figure 3.4 Causes for SMBG Non-Compliance among patients who commenced SMBG 

(Module II). 

Of the 216 patients that completed SMBG intervention, 15.74% (n=34) were in the Non- 

Compliant category (0-29.99%) (See Figure 4.7.1). From this category, 24 patients attended 

end visit without their SMBG logbook, blood glucose meter nor any remaining glucose strips. 

Some of the self-reported reasons given by patients during the end visit included (i) loss or 

stolen blood glucose meters (n=13) (ii) house flooded (n=1) (iii) competing commitments 

(n=10; i.e. hospitalisation, work, travel, house chores etc). As there were no objective 

mechanisms for measuring SMBG Compliance Index, these results were reported as 0% 

compliance. The remaining 10 patients did not adhere to SMBG protocol and had no specific 

explanation(s) for their poor SMBG compliance.  
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3.2.5 Inclusion and Exclusion Criteria 

The inclusion criteria included those Type 2 Diabetes patients; (i) with poor glycaemic 

control (HbA1C ≥ 8.0%) (ii) well-versed in Bahasa Malaysia (iii) with satisfactory literacy 

and numeracy skills (iv) reachable through mobile phone or house land line (v) who are 

SMBG-naive or inexperienced (SMBG ≤ once in 3 months). The reason why the inclusion 

criteria require patients to utilise their own mobile phone (or fixed landline) is because 

studies have opposed using an unfamiliar device or carrying an additional device. This is 

because it might burdened patients and lead to different patterns of usage than if they had 

used their own phones (190). In addition, both insulin-treated and non-insulin treated patients 

were included in the present study as long as they fulfilled the above inclusion criteria. 

Exclusion criteria included (i) women who are pregnant and (ii) those with malignancy. 

3.3 Interventions  

3.3.1 The Developmental Phase of Education Modules and Measurement Tools 

The first part of the study involved the development of education modules (i.e. Module I and 

Module II) and measurement tools (i.e. Diabetes Knowledge Questionnaire, Behavioural 

Questionnaire and a large suite of Telephone Contact questions). In addition, a pilot study for 

the education module MY DEMO was also conducted during the developmental phase of 

MY DARLING (not shown in Figure 3.1). The detail of the pilot study have been published 

by Ahmad et al in 2014 (207). Ethics application and approval also took place during the 

developmental phase.  

3.3.1.1 The Development of Diabetes Education Module - MY DEMO (Module I) 

The development and validation of the diabetes education programme had been described 

earlier by Ahmad et al (207). Malaysian Diabetes Education Module (MY-DEMO) was the 

first contextualised module developed in Bahasa Malaysia or Malay language. The 

theoretical framework of MY DEMO was based on the Health Belief Model (HBM) (224). In 
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addition, key constructs from HBM were embedded within MY DEMO to enhance patient’s 

understanding of their diabetes condition. Figure 3.5 illustrates the key components in MY 

DEMO. 

 

 

Figure 3.5 Key Components in MY DEMO (207) 

3.3.1.1.a Culturally tailored components in MY DEMO development  

The first key concept highlighted was the common misnomer used to describe diabetes.  

There was an emphasis on the term “sweet blood” (darah manis in Malay) rather than “sweet 

urine” to caution subjects that early detection of diabetes is the key to prevent diabetes 
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complications. The terminology “sweet urine” is a common reference for diabetes amongst 

the three main races in Malaysia (kencing manis in Malay, innupe neer in Tamil and tang-

niow in Mandarin), as most people associate the diabetes condition with glycosuria and not 

hyperglycaemia. Other core topics such as patho-physiology of diabetes, the recognition of 

diabetes symptoms and signs, complications and prevention of diabetes were also emphasized 

using Bahasa Malaysia. Visual and colorful diagrams were employed to illustrate the 

complex and essential concepts which can lead to insulin resistance. The two figures below 

were used in MY DEMO to visually illustrate the core concepts of glucose metabolism 

(Figure 3.6) and diabetes pathophysiology (Figure 3.7) in an easy and uncomplicated manner 

to participants. 

 

Figure 3.6 One of the educational slides in MY DEMO illustrating normal glucose 

metabolism (in Bahasa Malaysia) 
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Figure 3.7 One of the educational slides in MY DEMO illustrating abnormal glucose 

metabolism and diabetes pathophysiology (in Bahasa Malaysia) 

Simple analogies were used to enhance understanding of the role of insulin by explaining 

how the insulin “key” can open the cell “door” and help normalize blood sugar level in the 

body. In addition, the authors likened the “national transport system” as an equivalent to a 

vascular system in the body which can be damaged due to prolonged and uncontrolled 

hyperglycaemia. The diabetes complications such macro-vascular and micro-vascular 

diseases were clearly illustrated using visual aids such photographs, anatomical diagrams and 

animations. The HBM constructs such as perceived susceptibility, perceived severity, 

perceived benefits, perceived barriers, cues to action and self-efficacy were embedded in the 

module during the development of MY DEMO.  
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3.3.1.1.b Different learning styles and delivery of MY DEMO 

Every effort was made to ensure the diabetes content can be easily followed by participants. 

Some of the key elements of plain language defined by Kandula et al are;  a) delivering 

important information first b) breaking complex information into understandable chunks c) 

using simple language and d) defining technical terms were adopted during MY DEMO 

delivery [34]. MY DEMO was delivered through a one-hour didactic lecture followed by 

another hour of dialogue session to the group participants. Different types of format were 

used during MY DEMO delivery to address different types of learning styles that might be 

employed by different participants [35-36]. 

3.3.1.2 The Development of SMBG Video (Module II) 

The second education tool developed was a short 9.5 minutes SMBG video in Bahasa 

Malaysia and English. However, only the Bahasa Malaysia video was used in the study for 

language consistency purposes and in accordance to the inclusion criteria. The SMBG video 

included detail explanation of generic procedures of SMBG such as the importance of 

handwashing, checking the expiry date of glucose strips, selecting the site of fingerprick and 

changing fingerprick sites to minimise pain. In addition, specific instructions about the blood 

glucose meter such as the volume of blood needed, the dial for the depth of skin and the 

symbol of blood icon on the blood glucose meter screen were also highlighted in the SMBG 

video. Unlike the other blood glucose meters available in Malaysia, the blood glucose meters 

provided in this study did not require calibration of glucose strips, and hence reduces a 

procedural barrier in SMBG. The decision to make a detail SMBG video in Bahasa Malaysia 

was considered as study patients are SMBG-naive or have very little knowledge and 

experience in SMBG. In addition, a previous SMBG prevalence study had reported most 

Malaysians patients have very little knowledge and lack of counselling in all aspects of 

SMBG (170).  
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Prior to the intervention, the SMBG video was piloted to small group of diabetes patients (15 

to 20) who attended KK Tanglin for their regular treatment and follow-up. The feedback 

received from the pilot group were generally positive and only minor changes were 

incorporated to the SMBG video before it was used in the intervention study.  

3.3.1.3 Justification for Diabetes Knowledge Questionnaire (DKQ)   

In most studies (80-85), Michigan Diabetes Knowledge Test were used to assess patients’ 

level of knowledge at a singular point interval (i.e. cross-sectional studies) – making it a 

suitable assessment tool – to capture a “snapshot view” of patients’ general knowledge rather 

than to assess patients’ level of knowledge over a period of time (80-88). Although MDKT 

have been shown to be versatile and useful to make group comparisons its usefulness as an 

outcome measure for educational interventions remains to be determined (79).  

In addition, other knowledge studies using contextualised MDKT were also culturally (i.e. 

Middle East and African region) and linguistically (i.e. Arabic, Shona and Zulu languages) 

unsuitable as it was used in a different study context to Malaysia (82, 84, 86).  

Considering the above, and because one of the aims of the current study was to assess any 

change in patients’ level of knowledge (i.e. increase, sustain or decay) over the period of 

follow-up (i.e. 18 months) it was deemed unsuitable to assess patients knowledge retention or 

decay using the same tool test.  

3.3.1.4 Development of Diabetes Knowledge Questionnaire (DKQ) for Telephone 

Contact sessions 

The Diabetes Knowledge Questionnaires (DKQ) was developed using a cohort of questions 

for the Telephone Contact sessions. During the developmental phase a total of eighty nine 

items were generated based on the education module (MY DEMO). These items were 

broadly categorised into two sections; (i) background knowledge of diabetes and (ii) self-

care.  
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The item generation and face and content validation for DKQ was done in consultation with a 

panel of specialists. All DKQ items were reviewed by a 3-person panel comprising of an 

endocrinologist, a general practitioner and a basic scientist. Initially, each panellist reviewed 

the items independently and ranked each item based on a difficulty index (i.e. easy, moderate, 

complex). Consequently, a face-to-face discussion between the author and three panellists 

took place, to reach a consensus regarding the suitability of the items and the complexity 

index for the Telephone Contact questions. Following a consensus, 18 items (8 background; 

10 self-care) were ranked easy; 42 items (25 background; 17 self-care) ranked moderate; 31 

items (18 background; 13 self-care) ranked complex.  

A small pilot study was then conducted to test the telephone contact questions among the 

general population at a local town hall centre, in the state of Selangor on two occasions. In 

total, 51 participants attended MY DEMO talk and completed a pre-test and post-test 

questions. A 30-45 minute question and answer session was conducted afterwards by the 

author with the participants. Queries regarding the education module and participants’ 

feedbacks and suggestions pertaining the telephone contact questions and education module 

were answered and taken into consideration. Following the pilot test, further modifications 

were made to the telephone contact questions. Some of the questions were rephrased to make 

it easier to be understood when asked over a telephone.  

In order to keep the Telephone Contact session concise and completed in a reasonably short 

period of time (i.e. 10 to 15 minutes), it was decided that six questions will be asked during 

each session. Of the six questions, 4 to 5 items will test patients’ background knowledge of 

diabetes and 1 to 2 items will test patients’ knowledge of self-care components. Each 

question had three options (i.e. a, b, c) with one correct answer. To ensure consistency 

between Telephone Contact sessions, some questions (i.e. same stem) were asked several 
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times throughout the follow-up, although the options (i.e. a, b, c) were changed to minimise 

any bias or memorisation.  

Finally 168 items were developed and finalised for the Telephone Contact follow-up. Further 

details regarding the pilot study for MY DEMO and development of the Diabetes Knowledge 

Questionnaire (DKQ) has also been described by the author in her recent work (207). All the 

questions asked during Telephone Contact sessions were based on the education module 

content MY DEMO. The HBM constructs such as perceived benefit, perceived severity and 

cues to action (225) were also embedded within these Telephone Contact questions.  Refer to 

Appendix 7.1, 7.2, 7.3, 7.4, 7.5 and 7.6 for examples of some of the DKQ used during the 

telephone contact follow-up.  

3.3.1.4.a The Topics and Sub-topics in DKQ for Telephone Contact  

Based on the content of MY DEMO and ADA recommendations (28), a total of 168 items 

were generated, validated and divided to 10 major topics. Table 3.3 shows the number of 

questions for each theme topics and sub-topics in DKQ.  

Table 3.3 The number of questions in each topic and sub-topics in DKQ used in 

Telephone Contact sessions. 

Theme of Diabetes Questions Number of TC Questions 

(1) General topics on diabetes  

 Factors that elevate blood glucose level 

 Factors that reduce blood glucose level 

 Healthy food and eating 

 Basic nutrient composition in food 

 Active lifestyle 

 Effects on insulin hormone 

 Risk factors of Type 2 Diabetes 

 Pancreas gland 

46 

5 

2 

12 

3 

5 

8 

8 

3 

(2) Diabetes pathophysiology  16 
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(3) Diabetes symptoms  11 

(4) Diabetes complications  26 

(5) Prevention of diabetes complications 12 

(6) Blood glucose levels  9 

(7) Hypoglycaemia – definition (2)  & symptoms (7) 9 

(8) Self-care practices - benefits of exercise 15 

(9) Self-care practices – foot-care 14 

(10) Self-care practices – SMBG 10 

Total number of questions                          168 

Italics show the number of questions and sub-topics from general topic of diabetes 

 

3.3.2 Development of Telephone Contact follow-up protocol 

Table 3.4 below outlines the Telephone Contact protocol. The duration of follow-up was 18 

months with the first month having the highest frequency of Telephone Contact (once a week 

for a month); followed by bi-monthly frequency from the second (M2) to the tenth month 

(M10); monthly from the eleventh (M11) to the fourteenth month (M14); once in two months 

for the remaining 4 months.  

Table 3.4 Telephone Contact protocol. 

Duration of study 

(18 months) 

Frequency of TC 

(N=28) 

First Month                                    4 per month 

Second to Ten Month                     2 per month 

Eleventh to Fourteenth Month       1 per month 

Sixteenth & Eighteenth Month      1 per 2 months 

 

Table 3.5 details the denotation which will be used in Chapter 4 to report the performance 

score (%) of each telephone contact questions.  
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Table 3.5 Denotation for the Telephone Contact protocol. 

Months Denotation  for 

each month 

Denotation for each 

Telephone Contact 

Frequency of Telephone 

Contact 

First M1 M1_1; M1_2; M1_3; M1_4 Four contacts per month 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

Ninth 

Tenth 

M2 

M3 

M4 

M5 

M6 

M7 

M8 

M9 

M10 

M2_1; M2_2 

M3_1; M3_2 

M4_1;M4_2 

M5_1; M5_2 

M6_1; M6_2 

M7_1; M7_2 

M8_1; M8_2 

M9_1; M9_2 

M10_1; M10_2 

Two contacts per month 

Eleventh 

Twelfth 

Thirteen 

Fourteen 

M11 

M12 

M13 

M14 

M11_1 

M12_1 

M13_1 

M14_1 

One contact per month 

Sixteenth 

Eighteenth 

M16 

M18 

M16_1 

M18_1 
One contact per 2 months 

 

A minimum of 28 Telephone Contacts were made to each patient, if patient was available to 

answer the Telephone Contact on the first attempt. More often than not, patients were not 

able to receive the phone calls due to other competing commitments (i.e. work-related, 

driving, unwell, hospitalisation, asleep, having a meal etc). On average, each patient received 

at least three telephone calls to complete answering all the six questions in one Telephone 

Contact session. Hence, 84 telephone calls were made to each patient during the 18 months 

period.  

3.3.3 The Development of a Modified “Staggered SMBG” protocol 

As discussed in Chapter 2, the “Staggered SMBG” protocol included monitoring pre-prandial 

and post-prandial blood glucose on consecutive or alternating days (“testing in pairs”) is 

useful in charting patients’ daily glucose excursions (151). For this study, the “Staggered 

SMBG” protocol recommended by the International Diabetes Federation (IDF) for type 2 

non-insulin diabetes patients  (130) was modified to suit the context, course and the available 
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funds for the study. Patients were scheduled to do a total of 114 blood tests in 6 months with 

an emphasis on 2 hours post-prandial blood tests (60.0% of SMBG were 2 hours post-

prandial).  

Patients were asked to record all their blood tests for 6 months into a SMBG logbook paper 

tool provided. Tables 3.6.1, 3.6.2 and 3.6.3 shows the “high intensity – 8 times a week”, 

“medium intensity – 5 times a week” and “low intensity – 3 times a week” protocol 

respectively as per Tables 3.6.1, 3.6.2 and 3.6.3. The yellow boxes and red boxes denote 

fasting and post-prandial SMBG respectively.  

In the recent STeP study by Polonsky, it was shown that by providing patients a simple paper 

tool to guide them to perform 7-point blood glucose profile helped patients to adhere to 

SMBG protocol (148). Hence, for this study it was decided that patients also received a paper 

tool to help them keep a record of their SMBG tests in a timely and systematic manner.  

Table 3.6.1 Modified “Staggered SMBG” protocol in the first 6 weeks of SMBG 

intervention – 8 times a week (high intensity). 

 Pre-

breakfast 

2 hours post 

breakfast 

Pre- 

lunch 

2 hours 

Post-lunch 

Pre-dinner 2 hours 

Post-dinner 

Monday  X     

Tuesday       

Wednesday    X   

Thursday X     X 

Friday  X     

Saturday   X    

Sunday X X     

Yellow box denotes fasting SMBG 

Red box denotes post-prandial SMBG 
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Table 3.6.2 Modified “Staggered SMBG” protocol in the second 6 weeks of SMBG 

intervention – 5 times a week (medium intensity). 

 Pre-

breakfast 

2 hours post 

breakfast 

Pre- 

lunch 

2 hours 

Post-lunch 

Pre-dinner 2 hours 

Post-dinner 

Monday X      

Tuesday   X    

Wednesday       

Thursday  X     

Friday    X   

Saturday      X 

Sunday       

Yellow box denotes fasting SMBG 

Red box denotes post-prandial SMBG 

Table 3.6.3 Modified “Staggered SMBG” protocol in the third 6 weeks of SMBG 

intervention – 3 times a week (low intensity). 

 Pre-

breakfast 

2 hours post 

breakfast 

Pre- 

lunch 

2 hours 

Post-lunch 

Pre-dinner 2 hours 

Post-dinner 

Monday  X     

Tuesday       

Wednesday X      

Thursday       

Friday  X     

Saturday       

Sunday       

Yellow box denotes fasting SMBG 

Red box denotes post-prandial SMBG 

 

The patients followed a reducing SMBG protocol over the period of six months. As patients 

were SMBG novices, they performed the highest number of SMBG in the first 6 weeks of the 

intervention (i.e. eight times per week). This gave patients the opportunity to practise their 

SMBG skills and increase their confidence in their own skill. A randomised study by 

Shiraiwa et al found even “occasional” post-prandial SMBG of less than 10 times per month 
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showed significant reduction in HbA1C levels at 4 months compared to those who did not 

perform any SMBG at all (156). Hence, the number of SMBG frequency of this study is 

supported by previous structured SMBG studies (148, 156). Table 3.7 summarises the 

modified “Staggered SMBG” protocol. 

Table 3.7 The modified “Staggered SMBG” protocol. 

Duration of SMBG (6 months) Frequency of SMBG  

 

1st 6 weeks 

 

8 times per week 

3 X before food/fasting 

5 X 2-hours  post-prandial 

2nd 6 weeks 

 
5 times per week 

2 X before food/fasting 

3X 2-hours post-prandial 

3rd 6 weeks 3 times per week 

1X before food/fasting 

2X 2-hours post-prandial 

4th 6 weeks 3 times per week 
1X before food/fasting 

2X 2-hours post-prandial 

 

Although, there is an ongoing debate regarding post-prandial glucose (PPG) in Type 2 

Diabetes (226, 227), the recent guidelines from the American Diabetes Association 

recommended assessment of PPG in within a window of 1-2 hours post meal (228). In 

addition, a growing body of evidence from clinical studies have suggested that post-prandial 

hyperglycaemia was associated with retinopathy, cardiovacular risk, oxidative stress, 

cognitive dysfunction and certain types of cancer (226, 229-231).  

Although the earlier SMBG studies concerns revolved around the suitability of SMBG for 

insulin-naive versus insulin-established patients; the more recent arguments pivots mainly on 

the importance of diabetes education and comprehensive explanation to patients about 

corrective actions to be taken based on patients SMBG blood glucose patterns, regardless 

whether they are on insulin or not (167, 232). In this present study, poorly-controlled Type 2 

Diabetes patients, regardless of their insulin treatment profile were included as long as they 
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fulfilled the other study criteria. This is because the overarching aim of the present study was 

to develop and assess the diabetes education module per se.  

The recent Global Guideline for Type 2 Diabetes on SMBG issued by IDF stated that self-

monitoring should only be considered if and when the patient (i) is prepared to learn the new 

skills (ii) is willing to record their sugar levels and (iii) is willing to respond appropriately to 

their blood glucose results (233). Benhalima et al concluded from their meta-analyses that 

one of the issues found in most of the SMBG studies was the lack of a clear rationale and 

justification regarding the frequency and timing in their SMBG protocols (167). Therefore, it 

is paramount for patients to understand the importance of the timing and frequency in order 

for them to be motivated to perform the SMBG. In this present study, patients had the 

opportunity to learn the step-by-step detail of performing SMBG through the SMBG video 

and recording of blood glucose pattern was facilitated by providing patients with specific 

SMBG protocol and SMBG logbook.  

3.4 Measurements 

3.4.1 Measurement for Knowledge using Diabetes Knowledge Score (DKS) 

A total of 168 questions were asked to each patient during Telephone Contact follow-up. All 

questions were related to Module I (MY DEMO) and were broadly divided into ten recurring 

themes as detailed in previous Section 3.3.1.3 and Table 3.3. The Diabetes Knowledge Score 

(DKS) reflects the percentage of patients’ knowledge at 18 months were categorized into the 

5 categories. The 5 categories of DKS were as followed; 95.0-100.0% Excellent; 72.0-94.9% 

Very Good; 48.0-71.9% Good; 24.0-47.9% Unsatisfactory; 0-23.9% Poor.  
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Table 3.8 Categories for Diabetes Knowledge Score (DKS) 

Categories Percentage (%) 

Excellent 95.0-100.0 

Very Good 72.0-94.9 

Good 48.0-71.9 

Unsatisfactory 24.0-47.9 

Poor 0-23.9 

 

3.4.2 Measurement for Performance Score of Telephone Contact questions 

The performance score for each question reflects how well the question was being answered 

by all patients during the Telephone Contact follow-up. All 168 questions from the ten theme 

topics were analysed to measure the number of correct answers identified by all patients 

during each Telephone Contact  session follow-up. The overall perfomance for each topic 

were also categorized based on the similar DKS mentioned in the previous section. In order 

to create some variety and minimise repetition, some of the questions were repeated every 

two or three months and answer options were interchanged. 

To measure the percentage of performance score for each question, the number of accurate 

answers given by patients was divided by the number of patients which were succesully 

contacted per each Telephone Contact session. In other words, the number of patients 

accounted for is the same as the patient’s retention rate in the Telephone Contact follow-up.  

The overall performance score of each topics were also graded into 5 categories; ≥ 95.0% 

(95.0-100.0%) Excellent; ≥ 72.0% (72.0-94.9%) Very Good; ≥ 48.0% (48.0-71.9%) Good; ≥ 

24.0% (24.0-47.9%) Unsatisfactory; < 24.0% (0-23.9%) Poor.   
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Table 3.9 Categories for overall performance score for each topic 

Categories Percentage (Range) 

Excellent ≥ 95.0  (95.0-100.0) 

Very Good ≥ 72.0 (72.0-94.9) 

Good ≥ 48.0 (48.0-71.9) 

Unsatisfactory ≥ 24.0 (24.0-47.9) 

Poor < 24.0 (0-23.9) 

 

3.4.3 Behavioural Measurement Tools - Development of Behaviour Questionnaires 

(BQ) - Baseline BQ, 3 month BQ, 6 month BQ 

Three behavioural questionnaires were developed to measure patients’ action planning and 

recovery and maintenance self-efficacy in SMBG. The item generation was done in 

consultation with two psychologists within the department. As discussed in the Chapter 2, the 

behavioural questionnaires embedded elements from the Health Action Process Approach 

(HAPA) because the HAPA model provided a good framework to distinct between the two 

important phases for behaviour; motivational and volitional (216, 234) which was part of the 

study research design.  

The baseline BQ consisted of eight items (2 items on risk perception; 2 items on outcome 

expectancy; 4 items on action planning) in total and was developed to measure the 

motivational and volitional components of a newly adopted SMBG behaviour. Risk 

perception and outcome expectancy are important predictors for behavioural intention and 

hence important to measure during the early stages of implementation, before patients start 

their SMBG intervention. On the other hand, action planning or implementation intention 

takes into account the volitional phase. Patients were asked to make detail plan about the 

“how, when, where and how often” they should perform their SMBG at baseline. There is a 
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large body of evidence that supports action planning as a powerful predictor for health 

behaviour (225, 235).  

The 3 and 6 month BQ consisted of four items on action planning. In addition, the 6-month 

BQ also included an item on patients’ maintenance self-efficacy and two items on recovery 

self-efficacy. Maintenance self-efficacy refers to patients’ perceived capability to maintain a 

newly adopted behaviour in the advent of unexpected barriers such as competing 

engagements in patients’ busy daily lives (234). Recovery self-efficacy measures patients’ 

conviction whether they can resume the behaviour after suffering from a setback or failure 

(i.e. in SMBG) (234).  

For all the items on the three BQs, patients were asked to answer the questions based on the 

5-point Likert scale; 1- Strongly Disagree; 2 – Disagree; 3 – Unsure; 4 – Agree and 5 

Strongly Agree. All three BQ were developed in Bahasa Malaysia and English Language. All 

patients completed the Bahasa Malaysia BQ for language consistency purposes.  Table 3.2 

gives details of the types of questions asked during the three time-point intervals of SMBG 

duration. Refer to Appendix 8.1 and 8.2 for bilingual Baseline, Appendix 9.1 and 9.2 for 

bilingual 3 months and Appendix 10.1 and 10.2 for bilingual 6 months Behavioural 

Questionnaires respectively.  
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Table 3.10 Psychological determinants in Behavioural Questionnaires to measure 

motivation to change (risk perception and outcome expectancy) & self-regulatory processes 

(action planning, maintenance self-efficacy & recovery self-efficacy). 

 

 

Timeline 

 

Psychological 

determinants 

(number of items) 

 

 

Variables measured 

Baseline Risk Perception (2) 

Motivational 

Compared to other diabetes patients what’s the 

chances of you:-  

 Having a fasting BG of < 7.0 mmol/L? 

 Having a 2 hours post-prandial BG of > 10.0 

mmol/L? 

Outcome Expectancy (2) 

Motivational 

 My wellbeing will be improved by regular 

SMBG 

 My diabetes complications will be delayed by 

regular SMBG 

Action Planning (4) 

Volitional 

In the next 2 weeks, I will make detail plans about:- 

 How I will do my SMBG? 

 When I will do my SMBG? 

 Where I will do my SMBG? 

 How often I will do my SMBG? 

Middle Action Planning (4) 

Volitional 

In the last 2 weeks, I had made detail plans about:- 

(same as above) 

End Action Planning (4) 

Volitional 

In the last 2 weeks, I had made detail plans about:- 

(same as above) 

Maintenance Self-efficacy (1)  I am certain I can continue with my SMBG 

even with my busy daily schedule 

Recovery Self-efficacy (2) I am able to return to SMBG even after stopping 

for:- 

 3 months  

 Over 6 months 
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3.4.4 Blood glucose meter and SMBG Logbook Paper Tool 

Each patient received a complete FreeStyle-Optium blood glucose meter manufactured by 

Abbot, two boxes of FreeStyle Optium glucose strips (n=114 strips) and a SMBG logbook 

paper tool for the 6 months SMBG intervention. As per discussed in the earlier section in 

Chapter 2, by providing research patients with known facilitators (i.e. blood glucose meter 

and glucose strips), this would most likely effect patients’ behaviour in performing SMBG in 

a positive manner.  This should be factored in when interpreting patients’ SMBG Compliance 

at the end of the study. 
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3.5 Recruitment Phase 

Following the development of the modules and tools for the study, the recruitment process started in 

the second quarter of 2012. In total, patients were recruited from four urban government ambulatory 

centres (i.e. Klinik Kesihatan or KK – Community Clinic) located in the west coast of Peninsular 

Malaysia. The four ambulatory centres were in Kuala Lumpur (1 KK), Selangor (2 KK) and Johor 

Bahru (1 KK).  These four clinics are urban catchment area for Type 2 Diabetes patients along the 

west coast of Peninsular Malaysia. Figure 3.8 below displays the four clinical study sites.  

 

Figure 3.8 The four clinical sites located on the West Coast of Peninsular Malaysia. 

 

 

KK Tampoi, JB 

KK Tanglin, KL 

KK Kelana Jaya 
KK Shah Alam 

Johor Bahru 
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3.5.1 Recruitment Process  

The recruitment process was done by convenience sampling at the four clinical sites. Patients were 

stratified randomly according to their age group, duration of disease and level of education. Initially 

patients were recruited from “one-stop diabetes centres” in two of the ambulatory clinical sites (KK 

Tanglin and KK Tampoi). The primary care nurses were briefed pertaining the aim of the study and 

the inclusion and exclusion criteria. Consequently, the primary care nurses approached many of the 

walk-in patients who were eligible and fulfilled the inclusion criteria. The primary care nurses then 

briefly explained to potential patients about the study. The patients who agreed to join the study, 

were given the explanatory statements (Appendix 5) and signed the consent form (Appendix 6).  

In total 446 patients were invited to attend Module I. However, the initial response from patients 

from the two clinical sites (i.e. KK Tanglin and KK Tampoi) was poor. 36% of patients declined to 

attend the first part of the education module. The poor attendance in diabetes education programme 

had been reported elsewhere too (236, 237).  

3.5.2 Modifications Process 

Consequently, some modifications were done to address and improve patients’ participation. Firstly, 

two additional clinical sites were added to the original two sites to facilitate recruitment measures. 

The two additional clinic sites were KK Shah Alam and KK Kelana Jaya both located in Selangor. 

As mentioned in the Ethics Approval Section (3.2), an extension for ethics was requested for the 

additional two clinical sites. 

Secondly, multiple face-to-face (19) briefing sessions (from November 2013 till June 2015) were 

provided at the 3 clinical sites. Albeit this extra step was resource-intensive, the retention rate of 

patients recruited post face-to-face briefing sessions improved. Figure 3.9 shows the retention rate 

of 57.19% (2012) increases to 81.25% in 2013 and 2014. Recruitment continued till December 

2015 with an extra briefing step until the number of patients who attended Module I reached the 

required sample size (n=286). 
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Figure 3.9 Comparison between the two recruitment processes in MY DARLING study and the 

differences in the percentage of retention rate. 

3.6  Implementation of Study Interventions – First Visit 

3.6.1  Anthropometry measurements 

Anthropometry measurements such as weight, height, waist circumference (WC) and body mass 

index (BMI) and blood pressure were measured at the first visit. Patients were in light clothing and 

barefooted when measurements were taken. Patients’ weight were measured using digital weighing 

scale and height was measured using a portable body meter. The height and weight of patients were 

used to calculate the BMI. The WC was measured using non-elastic tape measure. Blood pressure 

was measured using automatic blood pressure monitor. The most recent (≤ 3 months) HbA1C result 

of patients’ were obtained from their medical record. Socio-demographic details such as age, sex, 

ethnicity, level of education and duration of disease were also recorded.  
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3.6.2 Diabetes Education Intervention Session (MY DEMO) – Module I 

Patients attended the diabetes education module for 60 minutes. The succinct session presented in 

Bahasa Malaysia was adapted to the needs and understanding of patients and also, the availability 

of physical space and time in a typically busy primary care setting. In addition, all the sessions 

(n=23) throughout the 3.5 years were delivered by the author to minimise any variations in the 

education module and considered as high fidelity education programme. The X-PERT study in the 

UK was similarly delivered by a single educator to established Type 2 Diabetes patients (17). 

3.6.3 One month after First Visit - Telephone Contact Follow-Up 

A month after Module I intervention, each patient was contacted on the telephone and the 

Telephone Contact intervention was commenced and continued for 18 months. Patients were 

questioned on many aspects they had learned from the diabetes module (Module I). Each Telephone 

Contact session took 15 minutes to complete. Patients were asked six multiple choice questions 

with the three options (i.e. a, b, c). Patients were encouraged to answer all the six multiple choice 

questions. Feedback was given at the end of Telephone Contact and any incorrect responses were 

explained to patients at the end of the Telephone Contact. To avoid any bias or memorization on the 

part of the patient, a twenty percent variability was made for different set of Telephone Contact 

questions. In total, each patient had to answer 168 questions and received a minimum of 28 

telephone call sessions for 18 months.  

3.7  Implementation of Study Interventions - Second Visit 

3.7.1 SMBG Video – Module II 

During the second visit, patients watched a 9.5 minute video on SMBG. At the end of the video, 

patients were asked to evaluate the clarity of the SMBG video. This evaluation exercise was to 

address any gaps patients might have about the actual process of doing SMBG or queries about the 

blood glucose meter device and the other tools.  
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3.7.2 Behavioural Questionnaires - Baseline and at 3 months 

3.7.2.a Baseline  

At the second visit, patients reflected why they are starting to perform SMBG, and carefully 

considered the steps they need to take while embarking the new task. At the end of the SMBG 

video, patients completed a baseline questionnaire on behaviour measurements. The behavioural 

component measurements were on (i) risk perception (ii) outcome expectancy (iii) implementation 

intention (iii) maintenance and recovery self-efficacy (234). Patients graded the questions based on 

a 5-point Likert scale; 1- Strongly Disagree; 2 – Disagree; 3 – Unsure; 4 – Agree and 5 Strongly 

Agree.  

3.7.2.b At 3 months  

Mid-point through the SMBG intervention (i.e. at 3 months), patients were contacted through 

Telephone Contact and were asked regarding their action planning for SMBG. The rationale for a 

mid-point assessment for action planning was to gauge how patient was doing with their SMBG. 

Patients who were having small issues with the SMBG intervention were identified at mid-point 

and counselled through the telephone. Patients with complex problems (i.e. faulty machine, loss of 

logbook etc) were advised to return to the clinics so their issues can be resolved quickly and 

efficiently.  

3.7.3 Blood glucose meter and SMBG Logbook  

The blood glucose meter packages were distributed to all patients once patients had completed 

watching the 9.5 minute SMBG video, listened to the SMBG protocol briefing and finished the 

baseline Behavioural Questionnaires. All the items in the blood glucose meter package including 

the 114 glucose strips were counter-checked by patients and the author. Patients received a written 

instruction regarding the SMBG schedule and a simple logbook as a tool to record their blood 

glucose levels. The simple tool of a structured SMBG scheduling was also used by other studies for 

a successful SMBG intervention (158, 167). 
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3.8 Implementation - Final Visit 

3.8.1  Blood test – End HbA1C 

Patients returned to their respective ambulatory health care clinics for the final HbA1C blood test. 

The point-of care (POC) device Afinion AS100 analyser was used to measure the final HbA1C. 

Previous studies have confirmed POC device Afinion have met the generally accepted performance 

criteria for HbA1C with the Coefficient Variation (CV) of < 3.0% (238-240). A small amount (> 

0.5ml) of capillary blood was drawn from patient’s finger and the results were available almost 

immediately (three minutes). Patients were informed about their HbA1C results and were given the 

appropriate advice and referred to the appropriate health care givers.   

3.8.2  Behavioural Questionnaires - Final at 6 months 

Patients completed the 6-month Behavioural Questionnaires which assessed their  (i) action 

planning (ii) maintenance self-efficacy and (iii) recovery self-efficacy. Similarly, patients were 

asked to grade their response based on a Likert scale from 1 to 5 (1- Strongly Disagree; 2 – 

Disagree; 3 – Unsure; 4 – Agree and 5 Strongly Agree). 

3.8.3  SMBG Logbook Submission 

Patients submitted the SMBG logbook during the final visit (i.e. frequency of SMBG, fasting and 

post-prandial blood glucose). Patients brought any remainder glucose strip(s) so it can be accounted 

for. The number of remaining glucose strips were deducted from the number of SMBG frequency 

reported in the logbook, and the remaining strips were returned to patients for their future use 

provided the strips have not expired. A Compliance Index was measured by dividing the number of 

times patients perfomed SMBG (i.e. recorded in the SMBG logbook) with the total number of 

glucose strips given (i.e. n=114). 

3.9 Statistical Analysis 

Mean and standard deviation were calculated for continuous variables. Frequency tables were 

constructed for categorical variables. The paired t-test was used to determine the mean difference 
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for the primary outcome HbA1C. The independent paired t-test was used to determine the mean 

difference of the primary outcome HbA1C for the two interventional groups. The Pearson Chi-

squared test was used to determine any association between the two groups and the SMBG 

Compliance Index. Pearson correlation test was employed to determine the association between 

SMBG frequency with; (i) total action planning (ii) maintenance self-efficacy (iii) recovery self-

efficacy (iv) motivational constructs (i.e. risk perception and outcome expectancy). The 

interpretation of magnitudes for correlation coefficients (r) of psychological determinants above 

was informed by Hemphill (241) where r<0.20 is small, 0.20<r<0.30 is moderate and r>0.30 is 

large. Based on meta-analytic review conducted by previous studies (241)  fewer than 3% fulfilled 

the conventional benchmark of r =0.50 for a large effect size set by Cohen (242).  

In order to determine which factor(s) contributed to the improvement of diabetes control, multiple 

linear regression test was used. The data analysis was performed using IBM SPSS Statistics for 

Windows, Version 22.0. Armonk, NY: IBM Corp. p<0.05 was taken as the level of significance.  

Multilevel modelling (MLM) was used and analysis was conducted in R to assess knowledge decay 

with time.  Briefly (i) A "NULL" model with a person random effect was developed (Model 0) (ii) 

Model 0 with the addition of a time (week) fixed effect (Model 1) (iii) Model 1 with the addition of 

a time (week) random effect (Model 2) (iv) Consequently an ANOVA was used to test the 

difference between Model 0 and Model 1, and Model 1 and Model 2. The full model was developed 

with a person random-effect; week (TC duration), gender, qualification, duration of disease and age 

group were used as fixed-effects. The MLM analysis was performed using R Version 3.2.4. R Core 

Team (2016). R: A language and environment for statistical computing. R Foundation for Statistical 

Computing, Vienna, Austria. p<0.05 was taken as the level of significance. 
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3.10 Ethics Approval 

The study received ethics approval from Malaysian Ethics Research Committee (NMRR-10-1131-

7882) (Appendix 1) and Monash University Human Research Ethics Committee (MUHREC) 

(CF12/0365-2012-000-157) (Appendix 2). The study commenced in second quarter of 2012 after 

the ethics approval was obtained. An extension of ethics application was submitted in first quarter 

of 2013 to increase the number of clinical sites from two (KK Tanglin, Kuala Lumpur and KK 

Tampoi, Johor Bahru) to four (KK Shah Alam and KK Kelana Jaya) in Selangor (Appendix 3) to 

facilitate recruitment process. 

3.11 Research Funding  

MY DARLING study received external funding from the Ministry of Higher Education (MOHE), 

Malaysia. The total amount received from the Exploratory Research Grant Scheme (ERGS) was 

MYR158,700 over a period of three years. Project number: ERGS/1/2011/SKK/MUSM/02/2 and 

account number: 2500062-000-00. The funding scheme was from the 10th Malaysian Plan 

Programme in Research and Education. (Appendix 4) 
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4.0 RESULTS 

4.1 Glycaemic Control 

Out the 286 Type 2 Diabetes patients which joined Module I, 75.52% (n=216) patients attended and 

completed both Module I and II (Refer to Figure 4.1). These patients attended the end visit and had 

their HbA1C measured. The HbA1C results taken at beginning (beg) and end (end) of the study 

showed a significant reduction of greater than 1% for the entire cohort. 

4.1.1 Reduction of Mean HbA1C  

The paired t-test for the entire cohort (n=216) showed mean HbA1C was reduced by 1.24% from 

10.06% ± 1.44 (beg) to 8.82% ± 1.81 (end) and HbA1C reduction is both clinically and statistically 

significant (p=0.0001). The paired t-test for both groups showed similar significant reduction of 

HbA1C values greater than 1.0% (p=0.0001). HbA1C reduction for Group 1 from 10.16% ± 1.44 

(beg) to 8.82 ± 1.74 (end) and Group 2 from 9.98% ± 1.44 (beg) to 8.83 ± 1.90 (end). Table 4.1 

compares the mean HbA1C (%) and HbA1C (%) reduction for the entire cohort and both groups.  

Table 4.1 Mean HbA1C Difference and HbA1C reduction for the entire cohort, group 1 and 

group 2. 

Glycaemic 

Control 

Beg Mean 

HbA1C (%) 

(± Std Dev) 

End Mean 

HbA1C (%) 

(± Std Dev) 

Reduction 

HbA1C (%) 

(± Std Dev) 

Significance 

(p value) 

Both Cohorts 

(n=216) 

10.06 % ± 1.44 8.82 % ± 1.81 1.24 % ± 2.03 0.0001 

Group 1 

(n=103) 

10.16 % ± 1.44 8.82 % ± 1.74 1.34 % ± 1.98 0.0001 

Group 2 

(n=113) 

9.98% ± 1.44 8.83 % ± 1.90 1.14 % ± 2.07 0.0001 
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4.1.2 Comparison of HbA1C Reduction in Group 1 and Group 2 

Independent t-test showed no significant difference in the HbA1C % reduction between Group 1 

and Group 2 (p=0.486). Table 4.2 compares the HbA1C (%) reduction between both groups.  

Table 4.2 Comparison between HbA1C (%) reduction in Group 1 and 2.  

Glycaemic Control Group 1 

(n=103) 

Group 2 

(n=113) 

Significance  

(p value) 

Reduction HbA1C 

(%) (± Std Dev) 

1.34 % ± 1.98 1.14 % ± 2.07 0.486 

 

4.2  Telephone Contact follow-up – Patients’ Retention Rate 

From the 286 patients whom completed Module I; 1 patient died and 4 others were not contactable 

post Module I. A total of 281 (98.25%) patients started the 18 months Telephone Contact follow-up 

as per the Telephone Contact protocol explained in Section XX. Figure 4.1 illustrates the reducing 

trend of retention rate over the period of the 18 months and give details about the total number of 

patients and the percentage of patients from the first contact in month 1 (M1_1) till the last contact 

in month 18 (M18_1); Month 1 (281; 98.3%); Month 2 (272; 95.1%): Month 3 (262; 91.2%); 

Month 4 (259; 90.6%); Month 5 (255; 89.2%); Month 6 (250; 87.4%); Month 7 (214; 74.8%); 

Month 8 (220; 76.9%); Month 9 (219; 76.6%); Month 10 (216; 75.5%); Months 11 and 12 (209; 

73.1%); Month 13 (202; 70.6%); Month 14 (201; 70.3%); Months 16 and 18 (199; 69.6%). At 18 

months, 199/286 patients or 69.6% completed the Telephone Contact follow-up. 
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Figure 4.1 Percentage of retention rate among patients during 18 months Telephone Contact 

follow-up. 

4.3 Knowledge - Diabetes Knowledge Score (DKS) at 18 months 

The number questions asked during the Telephone Contact follow-up was 168. The maximum and 

minimum DKS were 167/168 and 44/168 respectively. The mean, median and mode DKS were 

139.8, 148.0, 154.0 (achieved by 15 patients) respectively. The DKS were graded into 5 categories 

(percentage range); 95.0-100.0% Excellent; 72.0-94.9% Very Good; 48.0-71.9% Good; 24.0-

47.9% Unsatisfactory; 0-23.9% Poor. Of the 216 patients; 2.8% (n=6) scored Excellent; 83.8% 

(n=181) scored Very Good; 8.3% (n=18) scored Good; 5.1% (n=11) scored Unsatisfactory; none 

(n=0) scored Poor. Figure 4.2 illustrates patients’ Diabetes Knowledge Score (DKS) at 18 months. 
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Figure 4.2 Diabetes Knowledge Score (DKS) of patients at 18 months of Telephone Contact 

follow-up. 

4.3.1 Knowledge retention pattern  

Multilevel modelling (MLM) was used and analysis was conducted in R to assess if there were any 

change in patients’ knowledge level. The full model was developed with person as random-effect 

while week (Telephone Contact duration), gender, qualification, duration of disease and age group 

were used as fixed-effects. The results showed the average knowledge achieved by patients at each 

Telephone Contact session remained consistent and high (≥85.0%) throughout the entire study. 

There was no reduction in patients’ average knowledge score over the course of the study. Figure 

4.4 shows the knowledge retention over 18 months follow-up.  
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Figure 4.3 Modelling of knowledge retention of patients during 18 months Telephone Contact 

follow-up. 

4.3.3.1 Education level and disease duration effects on knowledge score 

The results also showed education and disease duration effects on patients’ knowledge scores. 

Specifically, after controlling for other predictors, knowledge declined steadily and significantly 

over time. Table 4.3 highlights the effects of education and disease duration on knowledge scores. 

Higher education was associated with significantly greater knowledge scores. For instance, there 

was a 0.5 point and 0.7 point increase with secondary education and tertiary education respectively. 

In addition, the longer the patient had diabetes, the better their knowledge about the disease. 

Patients with medium duration diabetes had 0.15 point improvement compared to those with long 

term disease had 0.24 point improvement. Of note, there were no significant effects of gender and 

age group on patients’ knowledge scores observed from the analysis.  
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Table 4.3 Education level and duration of disease effects on knowledge score. 

Effects Value Std Error t value 

 

p value 

Week -0.0014 0.0005 -2.7597 0.0058* 

Secondary 

Qualification 

0.4764 0.05949   8.0081   0.0001* 

Tertiary 

Qualification 

0.6804 0.06371   10.6794   p<0.0001* 

Gender 

(Female) 

0.0188 0.0397  0.4733   0.6364 

Medium Disease 

Duration 

0.1532    0.0667   2.2975   0.0224* 

Long Disease 

Duration 

0.2415  0.0723    3.3399   0.0010* 

Age Group 

Middle 

0.0656  0.0851     0.7713   0.4412 

Age Group Old -0.0764  0.0896   

 

-0.8527   0.3946 

p*<0.05(significant) 

 

4.4 The performance score of each theme topics from the Telephone Contact questions  

The performance score for each question reflected how well the question was answered by all 

patients during the Telephone Contact follow-up. The following ten figures (4.4.1 – 4.4.10) 

illustrates the individual performance score (percentage) of each questions from each theme topics. 

The summary for all performance scores topics are will be highlighted in following Section 4.4.11 

and Table 4.14. 

4.4.1 General topics of diabetes 

A total of 46 general topics of diabetes questions were asked in the Telephone Contact sessions. 

This topic had the largest number of questions (46/168 questions). There were also eight sub-topics 

within the general topic of diabetes namely as highlighted in Section 3.3.1.3.1 Table 3.3. The mean 

performance score for this topic was 95.1%, with minimum score 85.4% and maximum score 

100.0% respectively. The overall performance for this topic was excellent, with a mean score of ≥ 
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95.0%. Figure 4.4.1 below illustrates the individual performance score for each question from this 

topic.   
85
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Figure 4.4.1 Performance score for general topics on diabetes. 

For the sub-topic insulin hormone, the performance score of nine questions remained consistently 

high (i.e. ≥ 95.0%) indicating an excellent grasp of understanding of the role of insulin in diabetes. 

Table 4.4 below shows the detail questions and the performance score of each question from the 

sub-topic effects of insulin hormone.   

Table 4.4 Performance score for sub-topic effects of insulin hormone.  

TC session Question  Option a Option b Option c % correct 

M1_2_Q2 
Which hormone is responsible 

in lowering blood sugar? 

Steroid Insulin Oestrogen 97.5 

M3_1_Q4 
Which hormone is responsible 

in lowering blood sugar? 

Steroid Glucagon Insulin 98.9 

M4_2_Q4 
Which hormone is responsible 

in lowering blood sugar? 

Steroid Glucagon Insulin 94.2 

% Performance 
Score 
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M5_1_Q2 
Which hormone is responsible 

in lowering blood sugar? 

Insulin Glucagon Adrenaline 98.4 

M8_2_Q2 
Which hormone is responsible 

in lowering blood sugar? 

Insulin Glucagon Adrenaline 96.8 

M10_1_Q4 
Which hormone is responsible 

in lowering blood sugar? 

Steroid Insulin Glucagon 99.1 

M16_1_Q4 
Which hormone is responsible 

in lowering blood sugar? 

Steroid Glucagon Insulin 98.0 

M18_1_Q4 
Which hormone is responsible 

in lowering blood sugar? 

Steroid Insulin Glucagon 98.0 

Word(s) in Italic denotes the correct answer. 

 

4.4.2 Diabetes pathophysiology 

A total of 16 questions on diabetes pathophysiology were asked during the Telephone Contact 

sessions. The mean performance score for this topic was 81.3%, with minimum score of 39.2% and 

maximum score 97.2% respectively. The overall performance for this topic was very good, with a 

mean score of ≥ 80.0%. Figure 4.4.2 below illustrates the individual performance score for each 

question from this topic.  

 

Figure 4.4.2 Performance score for diabetes pathophysiology. 

% Performance 
Score 
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The structure and content of the pathophysiology question emphasised the concept of 

hyperglycaemia. The stem of the question was kept consistent as “What is the cause of “sweet 

blood” or hyperglycaemia in diabetes patients?” throughout the Telephone Contact sessions. Only 

the answer options were modified to test patients’ comprehension. All but four (4/16) questions 

scored good or very good. Table 4.5 below shows the three questions with score ≤ 72.0% (good) 

and one question with score ≤ 48.0% (unsatisfactory).  

Table 4.5 Performance score of diabetes pathophysiology with three lower scores.  

TC session Question Option a Option b Option c % correct 

M1_1_Q5 

What is the cause of 

“sweet blood” or 

hyperglycaemia in 

diabetes patients? 

Fat cells are 

able to absorb 

the sugar 

from the 

blood vessels 

The muscle 

cells are not 

able to absorb 

sugar from 

the blood 

vessels 

Pancreas 

gland is 

producing 

insulin as per 

normal 

39.2 

M10_1_Q5 

What is the cause of 

“sweet blood” or 

hyperglycaemia in 

diabetes patients? 

Fat cells are 

not able to 

absorb the 

sugar from 

the blood 

The muscle 

cells are able 

to absorb 

sugar from 

the blood 

vessels 

Pancreas 

gland is 

producing 

insulin as per 

normal 

67.1 

M11_1_Q5 

What is the cause of 

“sweet blood” or 

hyperglycaemia in 

diabetes patients? 

Fat cells are 

able to absorb 

the sugar 

from the 

blood 

Pancreas 

gland is 

producing 

insulin as per 

normal 

The muscle 

cells are not 

able to absorb 

sugar from 

the blood 

vessels 

67.5 

M18_1_Q5 

What is the cause of 

“sweet blood” or 

hyperglycaemia in 

diabetes patients? 

The muscle 

cells are able 

to absorb 

sugar from 

the blood 

vessels 

Fat cells are 

not able to 

absorb the 

sugar from 

the blood 

Pancreas 

gland is 

producing 

insulin as per 

normal 

67.4 

Word(s) in Italic denotes the correct answer. 
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4.4.3 Diabetes symptoms 

A total of 11 questions were asked on diabetes symptoms during the Telephone Contact sessions. 

The mean performance score for this topic was 94.8%, with minimum score of 80.4% and 

maximum score 98.9% respectively. The overall performance for this topic was very good, with a 

mean score of ≥ 80.0% indicating a very good grasp of understanding of common diabetes 

symptoms.  Majority of patients correctly identified increased urination, thirst and blur vision as 

diabetes symptoms throughout the Telephone Contact follow-up. Figure 4.4.3 below illustrates the 

individual performance score for each question from this topic.  

 

Figure 4.4.3 Performance score for diabetes symptoms. 

Table 4.6.1 and Table 4.6.2 show majority of patients correctly identified urine frequency, thirst and 

blur vision as diabetes symptoms.  

Table 4.6.1 Performance score of diabetes symptoms – urinary frequency and nocturia. 

TC session Question Option a Option b Option c % correct 

M1_2_Q5 

Diabetes 

symptoms 

include 

No urination 

at all 

Urinate 

infrequently 

Urinate 

frequently 
93.2 

M3_1_Q5 Diabetes Urinate Urinate Does not 96.6 

% Performance Score 
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symptoms 

include 

frequently at 

night 

infrequently at 

night 

urinate at all 

M5_1_Q5 

Diabetes 

symptoms 

include 

Thirst 

Urinate 

infrequently at 

night 

Urinate 

infrequently 

during the day 

92.9 

M8_2_Q5 

Diabetes 

symptoms 

include 

Thirst 

Urinate 

infrequently at 

night 

Urinate 

infrequently 

during the day 

95.9 

Word(s) in Italic denotes the correct answer. 

 

Table 4.6.2 Performance score of diabetes symptoms – blur vision. 

TC session Question Option a Option b Option c 
% correct 

 

M2_2_Q5 

Diabetes 

symptoms 

include 

Good vision Blur vision Good hearing 98.9 

M4_2_Q1 

Diabetes 

symptoms 

include 

Good vision Blur vision Good hearing 96.5 

M16_1_Q1 

Diabetes 

symptoms 

include 

Good vision Blur vision Good hearing 96.8 

Word(s) in Italic denotes the correct answer. 

 

4.4.4 Diabetes complications 

A total of 26 questions were asked on diabetes complications during the Telephone Contact 

sessions. The mean performance score for this topic was 93.3%, with minimum score of 69.3% and 

maximum score 100.0% respectively. The overall performance for this topic was very good, with a 

mean score ≥ 80.0% indicating a very good grasp of understanding of diabetes complications. 

Figure 4.5.4 below illustrates the individual performance score for each question from this topic.   
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Figure 4.4.4 Performance score for diabetes complications. 

Similar to diabetes pathophysiology, the structure of the stem question – “In diabetes, the “sweet 

blood” or hyperglycaemia can cause damage to all the blood vessels – emphasised the concept of 

hyperglycaemia and the complications it can potentially cause. Table 4.7.1 and Table 4.7.2 below 

show majority of patients correctly identified loss of vision and heart disease or heart attack as a 

common micro- and macrovascular complications of diabetes.  

Table 4.7.1 Performance score of diabetes complications – loss of vision.  

TC session Questions Option a Option b Option c % correct 

M1_1_Q2 

Which of these is a 

common diabetes 

complication? 

Loss of 

smell 

Loss of 

hearing 

Loss of 

vision 
96.1 

M5_2_Q5 

Which of these is a 

common diabetes 

complication? 

Loss of 

memory 

Loss of 

hearing 

Loss of 

vision 
93.7 

M7_1_Q5 

Which of these is a 

common diabetes 

complication? 

Loss of 

memory 

Loss of 

hearing 

Loss of 

vision 
96.7 

Word(s) in Italic denotes the correct answer. 

 

% Performance Score 
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Table 4.7.2 Performance score of diabetes complications – heart disease.  

TC session Questions Option a Option b Option c % correct 

M2_2_Q3 
Which of these organs can 

be damaged? 
Lungs Heart Stomach 87.1 

M4_2_Q3 
Which of these organs can 

be damaged? 
Lungs Heart Stomach 96.5 

M6_1_Q3 
Which of these organs can 

be damaged? 
Lungs Nose Heart 94.4 

M7_2_Q2 

Which of these is a 

common diabetes 

complication? 

Nose 

transplant 

Knee 

transplant 
Heart attack 100.0 

M8_1_Q3 
Which of these organs can 

be damaged? 
Lungs Nose Heart 96.4 

M9_2_Q2 

Which of these is a 

common diabetes 

complication? 

Nose 

transplant 

Knee 

transplant 
Heart attack 100.0 

M16_1_Q3 
Which of these organs can 

be damaged? 
Lungs Heart Stomach 94.0 

Word(s) in Italic denotes the correct answer. 

 

All but two (2/26) questions on diabetes complications scored very good or excellent. Table 4.7.3 

below shows the individual questions and performance score of the two questions which scored ≤ 

72.0%.  

Table 4.7.3 Performance score of diabetes complications – neuropathy 

TC session Questions Option a Option b Option c % correct 

M13_1_Q4 
Which of these organs can 

be damaged? 
Ear 

Nervous 

system 

Urinary 

bladder 
69.3 

M14_1_Q3 

Which of these is a 

common diabetes 

complication? 

Kidney 

stones 

Erectile 

dysfunction 

Facial 

numbness 
69.7 

Number(s) in Italic denotes the correct answer. 

 

4.4.5 Prevention of diabetes complications 

A total of 12 questions on prevention of diabetes complications were asked during the Telephone 

Contact sessions. The mean performance score for this topic was 80.0%, with minimum score of 

46.0% and maximum score 97.9% respectively. The overall performance for this topic was very 

good, with a mean score of ≥ 80.0% indicating a very good grasp of understanding of prevention of 
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diabetes complications. Figure 4.4.5 below illustrates the individual performance score for each 

question from this topic.  
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Figure 4.4.5 Performance score for prevention of diabetes complications. 

All but two (2/12) questions on diabetes complications scored very good or excellent. Table 4.8 

below shows the individual questions and performance score of the two questions which scored 

unsatisfactory ≤ 48.0%.   

Table 4.8 Performance score of prevention diabetes complications – weight loss  

TC session Questions Option a Option b Option c % correct 

M2_1_Q2 

To prevent obesity or 

overweight and prevent 

diabetes complications, 

how many percent of body 

weight should you lose? 

1-2% 5-10% 15-20% 46.3 

M13_1_Q2 

To prevent obesity or 

overweight and prevent 

diabetes complications, 

how many percent of body 

weight should you lose? 

1-2% 5-10% 15-20% 46.0 

Number(s) in Italic denotes the correct answer. 

 

% Performance 
Score 
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4.4.6 Blood glucose levels 

A total of 9 questions were asked on blood glucose levels during the Telephone Contact sessions. 

The mean performance score for this topic was 81.3%, with minimum score of 73.2% and 

maximum score 88.2% respectively. The overall performance was very good, with a mean score of 

≥ 80.0% indicating a very good grasp of understanding of blood glucose levels. Figure 4.4.6 below 

illustrates the individual performance score for each question from this topic.   

 

Figure 4.4.6 Performance score for blood glucose levels. 

Patients correctly identified the acceptable range for blood glucose for 2 hours after meal, fasting 

and hypoglycaemia. Tables 4.9.1, 4.9.2 and 4.9.3 below show the individual performance score for 

the various blood sugar range correctly identified by patients. 

 

 

 

 

% Performance Score 
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Table 4.9.1 Performance score of blood glucose levels – (i) 2 hours post-prandial. 

TC session Questions Option a Option b Option c % correct 

M1_2_Q6 

What is considered the 

normal blood glucose level 

2 hours after a meal? 

10-12 

mmol/l 

8-10  

mmol/l 

6-8  

mmol/l 
76.2 

M6_1_Q1 

What is considered the 

normal blood glucose level 

2 hours after a meal? 

10-12 

mmol/l 

8-10  

mmol/l 

6-8  

mmol/l 
82.8 

M8_1_Q1 

What is considered the 

normal blood glucose level 

2 hours after a meal? 

10-12 

mmol/l 

8-10  

mmol/l 

6-8  

mmol/l 
88.2 

Number(s) in Italic denotes the correct answer. 

 

Table 4.9.2 Performance score of blood glucose levels – (ii) fasting blood glucose. 

TC session Questions Option a Option b Option c % correct 

M2_2_Q6 

What is considered the 

normal fasting blood 

glucose? 

< 2 

mmol/l 

2-4  

mmol/l 

4-6  

mmol/l 
81.3 

M4_2_Q6 

What is considered the 

normal fasting blood 

glucose? 

< 2 

mmol/l 

2-4  

mmol/l 

4-6  

mmol/l 
83.0 

M12_1_Q6 

What is considered the 

normal fasting blood 

glucose? 

2-4  

mmol/l 

4-6  

mmol/l 

6-8  

mmol/l 
85.2 

M16_1_Q6 

What is considered the 

normal fasting blood 

glucose? 

< 2 

mmol/l 

2-4  

mmol/l 

4-6  

mmol/l 
82.9 

Number(s) in Italic denotes the correct answer. 

 

Table 4.9.3 Performance score of blood glucose levels – (iii) hypoglycaemia. 

TC session Questions Option a Option b Option c % correct 

M10_1_Q6 

Which of this blood 

glucose is considered as 

hypoglycaemia? 

< 5  

mmol/l 

< 4  

mmol/l 

< 3  

mmol/l 
73.2 

M18_1_Q6 

Which of this blood 

glucose is considered as 

hypoglycaemia? 

< 5  

mmol/l 

< 4  

mmol/l 

< 3  

mmol/l 
78.9 

Number(s) in Italic denotes the correct answer. 
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4.4.7 Hypoglycaemia 

A total of 9 questions on hypoglycaemia were asked during the Telephone Contact sessions. The 

mean performance score for this topic was 71.9%, with minimum score of 38.8% and maximum 

score 93.5% respectively. The overall performance of this topic is good, with a mean score of 

almost 72.0%. Figure 4.4.7 below illustrates the individual performance score for each question 

from this topic.  

 

Figure 4.4.7 Performance score for hypoglycaemia - symptoms and definition.  

Table 4.10 below shows majority of patients (93.5% in M7; 89.9% in M9) recognised shivering as a 

symptom of hypoglycaemia. In contrast, less patients recognised hunger (52.5% in M1) and fatigue 

(38.8% in M5; 45.3% in M7) as symptoms of hypoglycaemia. 

Table 4.10 Performance score for hypoglycaemia symptoms. 

TC session Questions Option a Option b Option c % correct 

M4_1_Q5 
Hypoglycaemia symptom 

includes 

Feeling 

hungry 

Feeling 

thirsty  

Feeling  

full  
52.5 

M4_2_Q5 
Hypoglycaemia means 

your blood glucose level is  
Low Normal  High 72.2 

M5_2_Q4 
Hypoglycaemia symptom 

includes 

Feeling 

thirsty 

Feeling  

tired 

Increase 

urination at 
38.8 

% Performance  
Score 
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night  

M7_1_Q4 
Hypoglycaemia symptom 

includes 

Feeling 

thirsty 

Feeling  

tired 

Increase 

urination at 

night  

45.3 

M7_2_Q4 
Hypoglycaemia symptom 

includes 
Shivering 

Increase 

urination 

Not passing 

urine at all 
93.5 

M9_2_Q4 
Hypoglycaemia symptom 

includes 
Shivering 

Increase 

urination 

Not passing 

urine at all 
89.9 

Word(s) in Italic denotes the correct answer. 

 

4.4.8 Self-care - benefits of exercise 

A total of 15 questions on benefits of exercise were asked during the Telephone Contact sessions. 

The mean performance score for this topic was 96.9%, with minimum score of 93.2% and 

maximum score 98.5% respectively. The overall performance for this topic was excellent, with a 

mean score of ≥ 95.0% indicating an excellent understanding of benefits of exercise as part of self-

care in diabetes. Figure 4.4.8 below illustrates the individual performance score for each question 

from this topic.  

 

Figure 4.4.8 Performance score for self-care practices - benefits of exercise. 

% Performance Score 
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The question on effects of exercise on enhancing insulin sensitivity and lowering blood glucose 

were excellently answered by patients throughout the follow-up period. Table 4.11.1 below 

describes the individual performance score for questions on effects of exercise on enhancing insulin 

sensitivity; the results showed sustained high score of ≥ 95.0% throughout the Telephone Contact 

follow-up period.  

Table 4.11.1 Performance score benefits of exercise – effects of exercise on enhancing insulin 

sensitivity.  

TC session Questions Option a Option b Option c % correct 

M1_1_Q4 
The benefit of exercise 

includes 

Increasing the 

effects of 

insulin in the 

body  

Increasing 

blood 

glucose 

level  

Increasing 

blood 

pressure  

95.0 

M3_1_Q2 
The benefit of exercise 

includes 

Decrease 

performance 

at work 

Impair 

mood 

Increasing 

the effects of 

insulin in 

the body 

97.3 

M4_2_Q2 
The benefit of exercise 

includes 

Decrease 

performance 

at work 

Impair 

mood  

Increasing 

the effects of 

insulin in 

the body 

95.8 

M11_1_Q4 
The benefit of exercise 

includes 

Increasing 

blood 

glucoselevel 

Increasing 

the effects of 

insulin in 

the body 

Increasing 

blood 

pressure 

97.6 

M16_1_Q2 
The benefit of exercise 

includes 

Decrease 

performance 

at work 

Impair 

mood 

Increasing 

the effects of 

insulin in 

the body 

97.5 

Word(s) in Italic denotes the correct answer. 

 

Similarly, Table 4.11.2 below describes the individual performance score for questions on effects of 

exercise on lowering blood glucose; the results also showed sustained high score of ≥ 95.0% 

throughout the Telephone Contact follow-up. 
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Table 4.11.2 Performance score benefits of exercise – effects of exercise on lowering blood 

glucose. 

TC session Questions Option a Option b Option c % correct 

M1_4_Q4 
The benefit of exercise 

includes 

Decreasing 

blood glucose 

level 

Increasing 

joint pains 

Increasing 

blood 

cholesterol 

level 

97.9 

M6_2_Q4 
The benefit of exercise 

includes 

Decreasing 

blood glucose 

level 

Increasing 

joint pains 

Increasing 

blood 

cholesterol 

level 

93.2 

M9_1_Q4 
The benefit of exercise 

includes 

Decreasing 

blood glucose 

level 

Increasing 

joint pains 

Increasing 

blood 

cholesterol 

level 

98.2 

M10_2_Q4 
The benefit of exercise 

includes 

Decreasing 

blood glucose 

level 

Increasing 

joint pains 

Increasing 

blood 

cholesterol 

level 

98.2 

Word(s) in Italic denotes the correct answer. 

 

4.4.9 Self-care - foot-care 

A total of 14 questions on foot-care were asked during the Telephone Contact sessions. The mean 

performance score for this topic was 94.0%, with minimum score of 86.1% and maximum score 

100.0% respectively. The overall performance for this topic was very good with a mean score of ≥ 

80.0% indicating a very good understanding of the importance of foot-care in diabetes. Figure 4.4.9 

below illustrates the individual performance score for each question from this topic. 
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Figure 4.4.9 Performance Score for Self-care practices - foot-care. 

Table 4.12.1, 4.12.2, 4.12.3 and 4.12.4 below show the individual questions and the performance 

score of each question from the foot-care sub-topics (i) keep space between toes dry (ii) wash feet 

daily (iii) keep feet and ankles moisturise and (iv) what should you avoid doing? The results below 

showed sustained high score of ≥ 90.0% throughout the follow-up. 

 

 

 

 

 

 

 

 

% Performance Score 
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Table 4.12.1 Performance score for foot-care – (i) keep space between toes dry.  

TC session Questions Option a Option b Option c % correct 

M1_3_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Not wearing 

any shoes 

when going 

out/outdoors 

Ensure that 

spaces 

between 

your toes 

are always 

dry  

Wash your 

feet once a 

week 

91.1 

M1_4_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Not wearing 

any shoes 

when going 

out/outdoors 

Ensure that 

spaces 

between 

your toes 

are always 

dry 

Wash your 

feet once a 

week 

96.8 

M6_2_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Not wearing 

any shoes 

when going 

out/outdoors 

Ensure that 

spaces 

between 

your toes 

are always 

dry 

Wash your 

feet once a 

week 

92.0 

M9_1_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Not wearing 

any shoes 

when going 

out/outdoors 

Ensure that 

spaces 

between 

your toes 

are always 

dry 

Wash your 

feet once a 

week 

98.2 

M10_2_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Not wearing 

any shoes 

when going 

out/outdoors 

Ensure that 

spaces 

between 

your toes 

are always 

dry 

Wash your 

feet once a 

week 

99.5 

Word(s) in Italic denotes the correct answer. 
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Table 4.12.2 Performance score for foot-care – (ii) wash feet daily. 

TC session Questions Option a Option b Option c % correct 

M7_2_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Wash your 

feet daily  

Ignore any 

wound or 

ulcer on 

your feet 

Not wearing 

any shoes 

when going 

out/outdoors 

100.0 

M9_2_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Wash your 

feet daily  

Ignore any 

wound or 

ulcer on 

your feet 

Not wearing 

any shoes 

when going 

out/outdoors 

95.9 

Word(s) in Italic denotes the correct answer. 

 

Table 4.12.3 Performance score for foot-care – (iii) keep feet and ankles well moisturised. 

TC session Questions Option a Option b Option c % correct 

M2_1_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Ignore any 

wound or 

ulcer on your 

feet 

Not wearing 

any shoes 

when going 

out/outdoors 

Always use 

cream to  

moisturise 

your feet 

and ankles 

94.5 

M10_1_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Not wearing 

any shoes 

when going 

out/outdoors 

Ignore any 

wound or 

ulcer on 

your feet 

Always use 

cream to  

moisturise 

your feet 

and ankles 

95.4 

M18_1_Q1 

Foot-care is important 

in diabetes. What 

should you do to look 

after your feet? 

Not wearing 

any shoes 

when going 

out/outdoors 

Ignore any 

wound or 

ulcer on 

your feet 

Always use 

cream to 

moisturise 

your feet 

and ankles 

97.5 

Word(s) in Italic denotes the correct answer. 

 

In addition, patients also correctly identified thigs they should avoid in foot-care such as: (i) 

ignoring wound or ulcer on the foot (87.1% in M11) (ii) using ill-fitting shoes (86.1% in M12) and 

(iii) not wearing any footwear when going out/outdoors (93.1% in M13). Table 4.13.4 below shows 

the individual questions and the performance score of each question. 
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Table 4.12.4 Performance score for foot-care – what should you avoid doing? 

TC session Questions Option a Option b Option c % correct 

M11_1_Q1 

Foot-care is important 

in diabetes. What 

should you avoid? 

Wash your 

feet daily 

Ignore any 

wound or 

ulcer on 

your feet 

Use suitable 

footwear 

when going 

out/outdoors 

87.1 

M12_1_Q1 

Foot-care is important 

in diabetes. What 

should you avoid? 

Using ill-

fitting shoes 

when going 

out/outdoors 

Ensure that 

spaces 

between 

your toes are 

always dry 

See a doctor 

when you 

have a 

wound or 

ulcer on 

your feet 

86.1 

M13_1_Q1 

Foot-care is important 

in diabetes. What 

should you avoid? 

See a doctor 

when you 

have a wound 

or ulcer on 

your feet 

Examine 

your feet 

everyday 

Not wearing 

any shoes 

when going 

out/outdoors 

93.1 

Word(s) in Italic denotes the correct answer. 

 

4.4.10 Self-care - SMBG 

A total of 10 questions on SMBG were asked during the Telephone Contact sessions. The mean 

performance score for this topic was 87.8%, with minimum scores of 79.6% and maximum score 

96.4% respectively. The overall performance for this topic was very good, with a mean score of ≥ 

80.0% indicating a very good understanding of the importance and processes involved in SMBG 

among this cohort of patients who were SMBG-naive or inexperience prior to joining the current 

study. Figure 4.4.10 below illustrates the individual performance score for each question from this 

topic.   
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Figure 4.4.10 Performance score for self-care practices – SMBG. 

Table 4.13 below shows the individual questions and the performance score of each question.  

Table 4.13 Performance score for SMBG.  

TC session Questions Option a Option b Option c % correct 

M5_1_Q6 

Before doing your 

SMBG, you must ensure 

that expiry date is still 

valid, this is because a 

glucose strip which is 

expired:-  

Can be used 

in the future 

Will give 

accurate 

reading 

Will not give 

accurate 

reading 

83.5 

M5_2_Q6 

What should you do as 

soon as you complete 

checking your blood 

glucose? 

Record your 

blood 

glucose 

reading 

immediately  

Record your 

blood 

glucose 

levels once a 

week 

Record your 

blood 

glucose 

levels once a 

month 

85.9 

M6_1_Q6 

What is the icon seen on 

the blood glucose meter 

screen to indicate the 

machine is ready to be 

use? 

Glucose Finger  Blood drop  79.6 

M6_2_Q6 

Before you check your 

blood glucose you must 

wash your:- 

Hands 
Glucose 

strips 
Lancet 94.4 

M7_1_Q6 What should you do as Record your Record your Record your 91.6 

% Performance Score 
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soon as you complete 

checking your blood 

glucose? 

blood 

glucose 

reading 

immediately  

blood 

glucose 

levels once a 

week 

blood 

glucose 

levels once a 

month 

M7_2_Q6 
Regarding the site of 

finger prick, you should: 

Always 

prick your 

thumb 

Always 

prick at 

different 

sites of the 

finger   

Always 

prick your 

index finger  

90.2 

M8_1_Q6 

What is the icon seen on 

the blood glucose meter 

screen to indicate the 

machine is ready to be 

use? 

Glucose Finger  Blood drop  84.1 

M8_2_Q6 

Before doing your 

SMBG, you must ensure 

that expiry date is still 

valid, this is because a 

glucose strip which is 

expired:- 

Can be used 

in the future 

Will give 

accurate 

reading 

Will not give 

accurate 

reading 

84.1 

M9_1_Q6 

Before you check your 

blood glucose you must 

wash your:- 

Hands 
Glucose 

strips 
Lancet 96.4 

M9_2_Q6 
Regarding the site of 

finger prick, you should:-  

Always 

prick your 

thumb 

Always 

prick at 

different 

sites of the 

finger   

Always 

prick your 

index finger  

88.6 

Word(s) in Italic denotes the correct answer. 

 

4.4.11 Summary of the performance scores for the ten theme topics 

In summary, the mean performance score percentage for all the ten theme topics were as follow; 

general questions on diabetes 95.1%; diabetes pathophysiology 81.3%; diabetes symptoms 94.8%; 

diabetes complications 93.3%; prevention of diabetes complications 80.0%; blood glucose level 

81.3%; hypoglycaemia 71.9%; self-care - benefits of exercise 96.9%; self-care - foot-care 94.0%; 

self-care - SMBG 87.8%. All ten topics achieved performance score in either very good (i.e. 8 

topics) or excellent (i.e. 2 topics) category. The results showed majority of patients had a very good 

or excellent grasp of understanding in most of aspects of MY DEMO module. There were five 

questions (5/168) within the ten topics (i.e. diabetes pathophysiology – 1 item; prevention of 
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complications – 2 items; hypoglycaemia – 2items) which scored unsatisfactory (i.e. ≤ 48.0%). 

Notably, no questions received a poor score (i.e. ≤ 30.0%) throughout the Telephone Contact 

follow-up. Table 4.14 below summarises the mean, lowest and highest percentage scores performed 

by each theme topics in a descending order. 

Table 4.14 The performance score of each theme topics with mean, lowest and highest 

percentage scores in descending order.  

No Theme Topics Mean 

Score (%) 

Lowest 

Score (%) 

Highest 

Score (%) 

1 Self-care – benefits of exercise 96.9 93.2 98.5 

2 General Topic on Diabetes 95.1 85.2 100 

3 Diabetes symptoms 94.8 80.4 98.9 

4 Self-care – foot-care 94.0 86.1 100 

5 Diabetes complications 93.3 69.3 100 

6 Self-care - SMBG 87.8 79.6 96.4 

8 Blood glucose levels 81.3 73.2 88.2 

9 Diabetes pathophysiology 81.3 39.2 97.2 

7 Prevention of diabetes complications 80.0 46.0 97.9 

10 Hypoglycaemia – symptoms and definition 71.9 38.8 93.5 
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4.5 Self-monitoring blood glucose (SMBG) 

4.5.1 SMBG frequency at 6 months for the entire cohort 

In total, 216 patients completed their 6 months SMBG intervention. Patients performed 114 SMBG 

as per SMBG protocol for 6 months. Figure 4.5 shows the mean and median SMBG frequency were 

98.7 and 108 times respectively. The minimum number of SMBG was zero and 24 patients (11.1%) 

did not performed SMBG even once during the 6 months. The maximum number of SMBG 

performed was 328 by one patient. More than half of patients (52.8%) never missed to perform their 

SMBG during the 6 months. A fifth of patients (20.4%) performed more than the required amount 

(> 114 times) during the 6 months by purchasing their own glucose strips.  

 

Figure 4.5 The number of SMBG performed by patients (SMBG frequency). 

44 patients (20.4%) 
 100% Compliance SMBG 

24 patients (11.1%)  
 0% Compliance  

114 patients (52.8%)= 
100% Compliance 
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4.5.2  Compliance Index for SMBG at 6 months for the entire cohort  

The Compliance Index percentage was calculated based on the frequency of blood results done by 

each patient (i.e. from SMBG logbook or remainder of glucose strips) divided by the total number 

of glucose strips given which was 114. Figure 4.6.1 shows the overall SMBG compliance for all 

patients at 6 months. Three quarters of patients (75.0%) were Strongly-Compliant, Compliant and 

Moderately-Compliant to their SMBG protocol. The remaining quarter of patients (25.0%) were 

Poorly-Compliant and Non-Compliant to the SMBG protocol. In essence, more than two thirds of 

patients (66.2%) had ≥ 80.0% Compliance Index score during the 6 months SMBG intervention. 

Notably, 15.7% of patients (n=34) had Compliance Index < 30.0%. 

  

 

Figure 4.6.1 SMBG Compliance Index in all patients at 6 months. 
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4.5.3 Compliance Index for SMBG in Group 1 and Group 2 at 6 months 

There were no significant association between patient groups and the Compliance Index achieved 

by first group compared to the second group (p = 0.455). Both groups achieved similar Compliance 

Index score over the period of 6 months.  

Within Group 1 (n=103), Compliance Index achieved by Strongly-Compliant, Compliant and 

Moderately-Compliant groups were 71.3%, whereas 13.9% were Poorly-Compliant or Non-

Compliant.  

Within Group 2 (n=113), Compliance Index achieved by Strongly-Compliant, Compliant and 

Moderately Compliant grpoups were 78.8%, whereas 11.1% were Poorly-Compliant or Non-

Compliant.  

Figure 4.6.2 shows the SMBG compliance patients in Group 1 and Group 2 at 6 months.  

 

Figure 4.6.2 SMBG Compliance Index of patients in Group 1 and Group 2 at 6 months. 
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4.5.4 Compliance Index for SMBG in male and female patients at 6 months  

There were no significant difference in Compliance Index achieved by male and female patients 

(p=0.276). Both groups achieved similar mean Compliance Index at 6 months. Mean SMBG 

compliance indices were 77.7% and 72.5% for male and female patients respectively. For the 

following: (i) 56.4% (31.9% males and 24.5% females) patients were Strongly-Compliant; (ii) 9.3% 

(5.1% males and 4.2% females) were Compliant; (iii) 8.8% (5.6% males; 3.2% females) were 

Moderately Compliant; (iv) 9.3% (4.2% males; 5.1% females) were Poorly-Compliant; (v) 16.2% 

(7.9% males and 8.3% females) were Non-Compliant; to the SMBG protocol. Figure 4.6.3 shows 

the Compliance Index for SMBG in both males and female patients at 6 months. 

 

Figure 4.6.3 SMBG Compliance Index in male and female patients at 6 months. 
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4.5.5 Psychological Determinants for SMBG 

Patients completed a baseline behavioural questionnaire at the second visit, before they started 

doing SMBG. The questions in the behavioural questionnaire was to prepare the SMBG-naive 

patients for their upcoming new task. The behavioural components included constructs from Health 

Belief Model (HBM) and Health Action Process Approach (HAPA) such as (i) risk perception (ii) 

outcome expectancy (iii) action planning/implementation intention (iv) recovery self-efficacy and 

(v) maintainence self-efficacy (225) (234, 235). Patients were asked to grade the questions based on 

a 5-point Likert scale; 1- Strongly Disagree; 2 – Disagree; 3 – Unsure; 4 – Agree and 5 Strongly 

Agree.  

Of the 216 patients who completed SMBG, 204 completed the behavioural assessment at all three 

points (i) baseline (face-to-face second visit) (ii) middle (3 month telephone contact) (iii) at six 

months (face-to-face end visit). The remaining 12 patients were excluded from this analysis as they 

had missed either the 3-month or the 6-month evaluation or both despite multiple attempts to 

contact them.  

4.5.5.1 (i) Baseline- Risk perception (Normoglycaemia and Hyperglycaemia)  

Patients (n=204) were asked to assess the control of their blood glucose by asking about the 

likelihood of their blood glucose being within a certain range during fasting and after a meal (Risk 

Perception). Figure 4.7 shows majority of patients (72%) thought their fasting blood glucose will be 

< 7.0 mmol/L compared to other diabetes patients, despite all of the patients in this study having 

poor glycaemic control (HbA1C > 8.0%).  
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Figure 4.7 Baseline risk perception of disease (normoglycaemia). 
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Figure 4.8 illustrates an overwhelming majority (93.1%) of patients believe their blood glucose will 

be greater than 10mmol/L compared to other diabetes patients.  

 

Figure 4.8 Baseline risk perception of disease (hyperglycaemia). 
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4.5.5.2 (ii) Baseline - Outcome expectancy  

Patients (n=204) were asked to assess the benefits of adopting SMBG as a regular self-care 

management (Outcome expectancy). Figure 4.9 shows majority of patients Agree or Strongly Agree 

that SMBG will increase their well-being (90.2%). 

 

Figure 4.9 Baseline outcome expectancy (well-being with SMBG). 
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Figure 4.10 shows majority of patients Agree or Strongly Agree that SMBG will delay their 

diabetes complications (82.4%). 

 

Figure 4.10 Baseline outcome expectancy (SMBG delay complications). 

4.5.5.3 (iii) Baseline – Action planning  

As study patients were SMBG-naive (n=204), they were asked to consider the various aspects of 

SMBG action plan like how, when, where and how often which they were unfamilar with over the 

coming 6 months at baseline (216). Figures 4.11.1, 4.11.2, 4.11.3 and 4.11.4 show majority of 

patients Agree or Strongly Agree to make detail plans regarding (i) how they will monitor their 

blood glucose (95.60%) (ii) when they will monitor their blood glucose (97.00%) (iii) where they 

will monitor their blood glucose (93.20%) and (iv) how often they will monitor their blood glucose 

(94.60%) respectively. The results of the baseline action planning indicated patients were well 

prepared for the next phase which is the implementation phase of SMBG.  

% of  
Patient
s 
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Figure 4.11.1 Baseline action planning – How I will do my SMBG? 

 

Figure 4.11.2 Baseline action planning– When I will do my SMBG? 

% of  
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s 

% of  
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Figure 4.11.3 Baseline action planning – Where will I do my SMBG? 

 

Figure 4.11.4 Baseline action planning – How often will I do my SMBG? 

% of  
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s 

% of  
Patient
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4.5.5.4 Three months – Action Planning  

Patients (n=204) were contacted at 3 months through the telephone and action planning questions 

were asked. Figures 4.12.1, 4.12.2, 4.12.3 and 4.12.4 show the results of the action planning level at 

3 months SMBG intervention. The results revealed majority of patients Agree or Strongly Agree 

that they had made detail plans regarding (i) how they monitored their blood glucose (92.20%) (ii) 

when they monitored their blood glucose (90.70%) (iii) where they monitored their blood glucose 

(88.30%) and (iv) how often they monitored their blood glucose (91.10%) during the first three 

months of the SMBG intervention. Although the overall pattern showed a slight decrease in 

patients’ action planning level compared to baseline, majority of patients still Agree or Strongly 

Agree with the SMBG action plan indicating that they were continuing with their SMBG protocol.  

 

 

Figure 4.12.1 Three months - action planning – How I monitored my SMBG? 

% of  
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Figure 4.12.2 Three months - action planning – When I monitored my SMBG? 

 

Figure 4.12.3 Three months - action planning – Where I monitored my SMBG? 
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s 
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Figure 4.12.4 Three months - action planning– How often I monitored my SMBG? 

4.5.5.5 Six months – Action planning 

At the final visit, patients (n=204) were asked to reflect upon their previous SMBG task and were 

asked about the action planning questions. Figures 4.13.1, 4.13.2, 4.13.3 and 4.13.4 show the results 

of action planning level at 6 months SMBG intervention. The result revealed majority of patients 

Agree or Strongly Agree that they had made detail plans regarding (i) how they monitored their 

blood glucose (89.97%) (ii) when they monitored their blood glucose (86.30%) (iii) where they 

monitored their blood glucose (88.20%) and (iv) how often they monitored their blood glucose 

(84.30%) during the second three months of the SMBG intervention. Similarly, the overall pattern 

showed a further decrease in patients’ pre-action self-efficacy level at 6 months compared to 

baseline and at 3 months. However, majority of patients still Agree or Strongly Agree with the 

SMBG action plan indicating they continued with their SMBG protocol until the end of the 6-month 

duration.  
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Figure 4.13.1 Six months - action planning – How I monitored my SMBG? 

 

Figure 4.13.2 Six months - action planning – When I monitored my SMBG? 

% of  
Patient
s 

% of  
Patient
s 



143 

 

 

Figure 4.13.3 Six months - action planning – Where I monitored my SMBG? 

 

Figure 4.13.4 Six months - action planning – How often I monitored my SMBG? 

 

% of  
Patient
s 

% of  
Patient
s 



144 

 

4.5.5.6 Six months – Maintenance Self-efficacy & Recovery Self-efficacy   

At 6 months, patients (n=204) were also asked to assess their commitment in doing SMBG 

(Maintenance self-efficacy) and whether they will be able to continue with SMBG even after a 

period of relapse (Recovery self-efficacy) (216). Figure 4.14 (Maintenance self-efficacy) and 

Figures 4.15.1 and 4.15.2 (Recovery self-efficacies) show majority of the study patients scored high 

in all the three questions. Majority of patients Agree or Strongly Agree to continue with regular 

SMBG regardless of their busy life (85.80%) and they would be able to recommence regular SMBG 

after a 3-month (84.30%) and 6-month (82.40%) hiatus.  

 

Figure 4.14 Maintenance self-efficacy at 6 months. 
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Figure 4.15.1 Recovery self-efficacy at 3 months. 

 

Figure 4.15.2 Recovery self-efficacy more than 6 months. 

 

 

% of  
Patient
s 

% of  
Patient
s 



146 

 

4.5.6 Action planning decay  

Repeated measures ANOVA test between action planning at baseline, 3 months and 6 months 

showed a general decline in patients’ action planning. Patients’ action planning was highest at the 

beginning (of Module II - SMBG). Table 4.15 shows a statistically significant reduction in patients’ 

action planning from baseline to 6 months (p=0.010) but not from baseline to 3 months (p=0.141) 

or from 3 months to 6 months (p=0.767). 

Table 4.15 Action planning decay at 6 months. 

Mean Difference of Action Planning at baseline, middle & end (n=204) 

Pairwise Comparisons Mean difference p  value 95 % CI 

Baseline 
Middle 

 
0.436 0.141 -0.091 - 0.963 

Baseline End 0.652 0.010* 0.122 - 1.182 

Middle End 0.216 0.767 -0.241 - 0.672 

p*<0.05 (significant) 

 

Figure 4.16 illustrates the decline in patients’ action planning over the 6 months SMBG 

intervention. The steeper reduction of action planning observed on the graph, was from baseline till 

the third month indicating reduction of action planning occurred the most in the first part of the 

intervention. Consequently, a smaller decline of action planning was seen from the 3rd month until 

the 6th month. Although the general decline from baseline to middle and from middle to end was not 

statistically significant, the overall decline of action planning from baseline until the 6th month was 

statistically significant (p=0.010).  
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Nb. The zero on the y-axis had of the above graph had not been illustrated. The reason for this is to 

emphasis the change of action planning in the range showed above.  

Figure 4.16 Action planning decay from baseline until the end of 6 months  

4.6 Correlation Analysis 

4.6.1 Correlation between SMBG frequency and psychological determinants I 

The results showed statistically significant (p=0.001), moderate correlations between total action 

planning, maintenance self-efficacy and recovery self-efficacies (at 3 months and 6 months) with 

SMBG frequency. Table 4.16 and 4.17 below detail the correlation and significance between the 

psychological determinants and SMBG frequency. 

 

 

Baseline 

Middle 

Final 

*0.010 

0.767 

0.141 
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Table 4.16 Correlation between SMBG frequency and psychological determinant I (i.e.total 

action planning and maintenance and recovery self-efficacies). 

Correlation 

psychological 

determinants I and 

SMBG 

r r 2 p  

Total Action 

planning  
0.25 

0.06 

 (6.0%) 
0.001* 

Maintenance SE 0.22 
0.05  

(5.0%) 
0.002* 

Recovery SE 1 

(stop at 3 month) 
0.22 

0.05 

(5.0%) 
0.002* 

Recovery SE 2 

(stop > 6 month) 
0.25 

0.06 

(6.0%) 
0.001* 

r < 0.20 is small; 0.20-0.30 is moderate; > 0.30 is large  

p*<0.05 (significant) 

 

4.6.2 Correlation between SMBG frequency and psychological determinants II  

The results showed statistically unsignificant (p<0.05), large negative correlations (r>0.30) between 

outcome expectancies with SMBG frequency at baseline. In addition there was a statistically 

unsignificant (p<0.05), weak negative correlations (r>0.30) between risk perceptions with SMBG at 

baseline.  

Table 4.17 Correlation between SMBG frequency and psychological determinants II (i.e. Risk 

perception and Outcome expectancy)  

Correlation 

psychological 

determinants II and 

SMBG 

r r 2 p  

Risk Perception 1 - 0.02 0.0004 0.15 

Risk Perception 2 - 0.24 0.0576 0.73 

Outcome 

Expectancy 1 
- 0.95 0.9025 0.18 

Outcome 

Expectancy 2 
- 0.95 0.9025 0.17 
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r < 0.20 is small; 0.20-0.30 is moderate; > 0.30 is large 

p*<0.05 (significant) 

 

4.6.3 Correlation analysis between Diabetes Knowledge and HbA1 level & SMBG 

Frequency 

The results showed statistically significant (p=0.004), weak correlation between diabetes 

knowledge with SMBG frequency (r=0.12, p=0.004, r2= 0.04) and  statistically insignificant 

(p=0.6), weak correlation (r<0.2) between diabetes knowledge and glycaemic control. Table 4.18 

details the correlation and significance between SMBG Frequency and Glycaemic Control with 

Diabetes Knowledge. 

Table 4.18 Correlation between Diabetes Knowledge and HbA1C & SMBG Frequency 

Correlation 

diabetes knowledge 

with: 

r r 2 p  

SMBG frequency 0.12 
0.04 

 (4.0%) 
0.004* 

HbA1C 0.03 
0.01 

(1.0%) 
0.6 

r < 0.20 is small; 0.20-0.30 is moderate; > 0.30 is large  

p*<0.05 (significant) 

 

4.7 Significant predictor for glycaemic control 

The result of the multiple linear regression test showed that the only significant predictor of 

glycaemic control among this cohort of suboptimally controlled diabetes patients was the short 

duration of disease (p=0.001). Other variables such as patients’ age, ethnicity, education level, waist 

circumference, medium and long term duration of disease as well as patients’ knowledge score (i.e. 

a month post-intervention) were not significant in predicting patients’ glycaemic control. Table 4.19 

shows the final model from the multiple linear regression test using ‘Enter’ method showing short 

duration of disease as the sole significant predictor for glycaemic control. Similar findings were 
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also found when using stepwise method analysis confirming short duration of disease as the sole 

predictor of glycaemic control in this cohort of study (n=216). 

Table 4.19 Significant predictor and other non-significant predictors of glycaemic control. 

 

 

Variables 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

 

 

 

t 

 

 

 

p 

B Std. 

Error 

Beta 

 
Primary Education 0.224 0.529 0.036 0.423 0.673 

Duration Short  

(< 5 y) 
1.967 0.567 0.262 3.470 0.001* 

Duration Medium  

(5-10 y) 
0.412 0.314 0.100 1.313 0.191 

Ethnicity Malay -0.331 0.345 -0.071 -0.960 0.338 

Ethnicity Chinese -0.275 0.711 -0.029 -0.387 0.699 

Waist Circumference 0.005 0.012 0.029 0.435 0.664 

Diabetes Knowledge 

Score (1 month) 
0.609 0.325 0.148 1.873 0.062 

Age 0.021 0.017 0.086 1.197 0.233 
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5.0 DISCUSSION 

5.0 Summary of research findings 

The positive impact of the education intervention programme was reflected by the global 

improvements in patients’ glycaemic control, SMBG compliance, psychological determinants (i.e. 

action planning and maintenance and recovery self-efficacy) and diabetes knowledge.  

Glycaemic control There was a significant within group improvement of patients’ glycaemic 

control, with a reduction of HbA1C of greater than 1.0% (p=0.0001). The only significant predictor 

for glycaemic control in this study was short duration of disease (p=0.001). 

SMBG In addition, 66.2% of patients had Compliance Index score of ≥ 80.0% during the six 

months of SMBG intervention. Majority of patients (75.0%) were strongly compliant, compliant 

and moderately compliant to the modified SMBG protocol at 6 months.  

Psychological determinants There were high level of total action planning (i.e. baseline, 3 months 

and 6 months) and SMBG self-efficacy scores (i.e. maintenance and recovery) among patients. 

These results indicated study patients were encouraged to perform action planning and had 

increased self-efficacy to continue with SMBG even if they had stopped monitoring for 3 to 6 

months. Correlation between action planning and SMBG frequency were statistically significant 

(p=0.001) and moderately correlated (0.20<r< 0.30) indicating the potential role of action planning 

in SMBG. However, only a small correlation between Diabetes Knowledge and SMBG frequency 

(r<0.20) and not statistically significant (p<0.05) were found. 

Diabetes knowledge and Telephone follow-up Majority of patients scored Very Good (72.6%) or 

Excellent (7.8%) in their Diabetes Knowledge Score at the end of the 18 months follow-up. All the 

ten diabetes topics tested from the education module performed very well with mean performane 

scores of ≥ 70.0%. There was a  high retention rate of almost seventy percent (69.6%) for telephone 

contact follow-up at 18 months. 
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5.1 Primary Outcome - Glycaemic Control  

5.1.1 Improvement of glycaemic control 

In this present study, there was a within group reduction of HbA1C of greater than 1.0%. The 

within group reduction of HbA1C were clinically and statistically significant (p=0.0001). 

Established landmark studies have proved that reduction of HbA1C can reduce the risk of both 

micro- and macro- vascular complications in established diabetes patients particularly when 

glycaemic control has been sustained (101, 121, 138).  

The results of the current confirmed that poorly-controlled SMBG-naive patients benefited from 

attending the diabetes education intervention delivered in their respective ambulatory health care 

centres. The impact of the education programme was reflected by the overall improvement of 

patients’ HbA1C level of 1.24% ± 2.03.  

5.1.2 Timing of SMBG intervention on glycaemic control 

Although the timing of the SMBG delivery was 6 months apart, both groups showed significant 

reduction (p=0.0001) in their glycaemic control. The results also found no significant difference 

(p=0.486) in the glycaemic improvement between the two groups although the timing of SMBG 

intervention was different. However, due to the study design (i.e. non-controlled) no conclusion 

pertaining the effectiveness of the education intervention on HbA1C can be drawn.  

5.1.3 Significant predictor of glycaemic control 

The only significant predictor for glycaemic control was short duration of disease. Other factors 

such as patients’ age, ethnicity, education level, waist circumference, medium and long term 

duration of disease and patients’ knowledge score were not significant in predicting patients’ 

glycaemic control. However, due to the smaller sample size of patients (10.5%) with shorter 

duration of disease compared to the entire cohort, this result should be interpreted with some 

caution. Similarly, in their study Chan et al also found short disease duration a predictor for good 
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glycaemic control, together with other predictors such as patient access to SMBG and self-

management education from diabetes educators (243).  

5.2 Telephone Contact follow-up 

The retention rate of patients in Telephone Contact remained relatively high with almost 70% at 18 

months. The positive high trend in patients retention rate suggests that majority of patients remained 

engaged and committed to the programme for at least eighteen months. The findings suggest that 

Telephone Contact is a suitable modality for diabetes education and management follow-up.   

5.3 Knowledge  

5.3.1 Diabetes Knowledge Scores (DKS)  

The results of the Diabetes Knowledge Score (DKS) is encouraging and suggested patients 

benefited from attending the MY DEMO diabetes education programme. As previously reported, 

the median score for Diabetes Knowledge Questionnaires (DKQ) scores was 148/168. At 18 

months, an overwhelming majority patients scored Very Good (83.8%) or Excellent (2.8%) in the 

DKS category. Only a small number of patients scored Unsatisfactory (5.1%), and none (0%) were 

in the Poor category. In essence, majority of patients retained their diabetes knowledge at 18 

months.  

5.3.2 Knowledge Retention 

The main finding from the knowledge component of the study were: (i) majority of patients 

benefited from the diabetes education module and achieved and retained relatively high score of 

diabetes knowledge (i.e. majority of patients scoring ≥ 70%) and (ii) the level of knowledge 

remained consistent with no decline throughout the period of 18 months.  

This is the first diabetes education intervention study which had conducted a detail “knowledge 

level tracking” among patients. To date, there have not been any published studies showing a detail 

knowledge decline over a relatively long follow-up period. Although the three large structured 

diabetes education studies (17, 18, 64) reported an overall increase in diabetes knowledge beyond 
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18 months post intervention (i.e. 3 years for DESMOND study; 14 months for X-PERT study and 4 

years for ROMEO study), the authors did not report in detail the increase in the knowledge level 

pattern among patients. Furthermore, the emphasis of previous studies which investigated 

knowledge level among diabetes patients (79) focused mainly on cross-sectional studies of patients’ 

baseline diabetes knowledge level (80-88) and identifying the significant knowledge determinants 

associated with diabetes knowledge scores. Hence, in majority of the diabetes education studies,  

only “snapshot views” of patients’ general knowledge of diabetes were captured, rather than an 

overall trend of knowledge pattern over a period of time (80-88). A comprehensive literature search 

on diabetes knowledge studies did not reveal any new studies investigating diabetes knowledge 

retention or decay similar to the current study findings.  

Hence, this novel information provides an objective evidence of what actually happens to patients’ 

knowledge over a period of time. This information is significant as it can lend some new insight to 

diabetes educators and researchers, especially when developing and implementing an integrated 

diabetes education programme. Given that diabetes is a chronic disease with complex issues, it will 

be imperative and challenging for physicians and health care providers to keep patients engaged 

with on-going education and simultaneously help them to manage their conditions better 

5.3.2.1 Attitude and belief towards diabetes education 

One possibility to explain knowledge retention over time is that of patients’ positive general attitude 

and belief towards the intervention. Older studies by Anderson et al and Beeney et al have 

suggested the ability of patients to learn and retain knowledge is highly influenced by their attitudes 

and beliefs (186, 187). In contrast, Murata et al found patients’ attitude at the beginning of an 

intervention is more positive and receptive compared to later part of the follow-up intervention (56) 

leading to a slight decline in their knowledge towards the end of the study intervention.  
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5.3.2.2 Application of diabetes knowledge to daily activities 

It is well accepted that knowledge is best learnt and retained when one applies the knowledge to 

their daily life. Hence, it is reasonable to speculate that the study patients’ internalised and applied 

their newly acquired knowledge into their daily life. The sustained knowledge seen in patients 

positively suggest that most patients were able to apply what they had learnt into their daily activity, 

particularly with regards to SMBG.  

5.3.2.3 Time-frame for diabetes education support 

Our current finding which showed patients retained their knowledge throughout the study duration 

has not been able to contribute or inform the optimum time-frame for diabetes education. Previous 

studies had advocated on-going diabetes education as an integral part of patients’ diabetes 

management plan (10, 15, 16, 62, 65, 74) and AADE recommends an annual assessment of the 

seven self-care behaviours on patients to assist patients in their self-management (28).  

5.3.3 Performance score of individual questions from each topic 

Individual questions were asked to assess various content of the education module. The analysis of 

individual questions from each topic or subtopics showed encouraging results. Almost all of 

individual questions (163 of 168) from the ten topics achieved mean scores between 70.0-97.0%. 

Five of ten topics (i.e. benefits of exercise, general topic on diabetes, diabetes symptoms, foot-care 

and diabetes complications) achieved mean score ≥ 90.0%. The remaining five topics (i.e. SMBG, 

blood glucose levels, diabetes pathophysiology, prevention of diabetes complications and 

hypoglycaemia) achieved score ≥ 70.0%.  

Although, many previous studies (80-88) had reported patient’s level of knowledge at one interval 

(i.e. cross-sectional knowledge level), this current study was able to show the level of knowledge 

retention for at least 18 months after the first intervention. The sustained high scores achieved by 

individual questions at various time interval (i.e. month 1 to month 18) reflected patients’ 

knowledge trajectory from the beginning to the end of the study. Although the current study does 
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not have a control group, it is reasonable to surmised from the sustained high performance score of 

the individual questions (n=168), that study patients had a good grasp of the content and concepts 

which were embedded within the MY DEMO education module.  

5.3.4 Unsatisfactory performance score for a few questions 

A small number of questions (5/168) scored unsatisfactory (≤48.0%). These questions were from 

three topics; hypoglycaemia, diabetes pathophysiology and prevention of diabetes. The possible 

explanations for the gap of knowledge on hypoglycaemia could be that patients had never 

experienced hypoglycaemia in the past or they were unaware of the hypoglycaemia signs and 

symptoms. This is partly because study patients were SMBG-naive and had never monitored their 

blood glucose prior to joining this study. Knowledge deficit in identification of hypoglycaemia and 

blood glucose levels had also been identified in many previous studies (82-84, 86, 244).  

Regarding diabetes pathophysiology questions, the aims of these questions were to highlight (i) the 

ill-effects of prolonged hyperglycaemia (ii) basic pathogenesis of glucose metabolism (iii) insulin 

resistance and to link the basic concepts of mechanism of action with common diabetes medications 

such as biguanide and insulin. There were visual and verbal elaboration of the basic diabetes 

pathophysiology in MY DEMO. Given the complexity of the diabetes pathophysiology, only 1/16 

question scored unsatisfactory. This indicate that with a structured education, diabetes patients can 

learn and retain the knowledge although it might be complex. This topic is relevant as the lack of 

the understanding of this topic might hinder patients from adhering to the complex regimen of 

diabetes treatment plan.  

In contrast, there were some confusion in 2/12 questions on prevention of diabetes complication. 

The options stated range of percentage (i.e. 5-10%, 10-15%, 15-20%) of weight an overweight or 

obese patient need to lose. In hindsight, these two questions might have been confusing or difficult 

for patients to understand. Some patients answered in quantum (i.e. 2 kg, 3kg) rather than in range 

of percentage stated by the options. For those who answered correctly, they would have to convert 
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quantum to percentages which require another step of numerical processing. This finding is a useful 

reminder for myself regarding writing and selecting the suitable question.     

5.3.5 Knowledge determinants - education level and disease duration effects  

The results of the study showed that higher education level and longer disease duration have a 

positive effect on patients’ knowledge score. Patients who received secondary and tertiary 

education scored higher than those who received primary education or no formal education. In 

addition, the longer the disease duration the higher the patients’ knowledge score. Both findings had 

also been shown in many previous studies (81, 83, 84, 88) as knowledge determinants.  

A large body of evidence from previous studies have shown that socio-demographic indices such as 

gender, age, house-hold income, level of education, duration of diabetes, types of treatment 

received and access to health education are all significantly associated with patients’ diabetes 

knowledge level (80-88). In contrast with previous studies, in this study age and gender was not 

shown to have any effects on knowledge scores. Notably, relationship between gender and 

knowledge have also been contradictory with some studies reporting (i) lower knowledge among 

women (90) (ii) higher knowledge among women (81, 82) or (iii) no difference in knowledge level 

between women and men (83, 86, 88) indicating unequal access to diabetes education between men 

and women in some regions of the world.  

Hence for diabetes education to be effective, the content and delivery of the programme must be 

tailored to the context of patients’ cultural, social and educational environment.  

5.3.6 Correlation between diabetes knowledge and glycaemic control  

The relationship between diabetes knowledge and glycaemic control per se was statistically not 

significant with weak correlation. Although both measurable outcomes improved in the current 

study, the correlation between diabetes knowledge and glycaemic control remained weak. One of 

the reason for this could be glycaemic control is a clinical indicator which has many other 

contributory factors. As per the Australian national consensus, clinical outcomes (i.e. HbA1C) and 
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cost effectiveness (i.e. out of pocket expenses) may not feature as dominant actors on diabetes 

education outcomes (12). Hence it is unsurprising for the weak correlation between diabetes 

knowledge and glycaemic control to be found in this current study.  

5.4 Self-Monitoring Blood Glucose (SMBG)  

5.4.1 SMBG Compliance Index 

The result of the SMBG frequency and SMBG Compliance Index among the poorly-control 

SMBG-naive diabetes patients showed an overwhelming majority (73.3%) of the patients adopted 

the new SMBG behaviour for the 6 months period. More than half of the patients achieved 100% 

SMBG Compliance and a fifth of patients monitored their blood glucose more frequently then what 

was required (n ≥ 114) for the study. Remarkably, these patients (20.4%) bore the extra-cost 

themselves in order to purchase the extra glucose strips.  

Both groups achieved similar high SMBG Compliance Index (Group 1 71.3%; Group 2 78.8%), 

although the second group started SMBG 6 months after Module I. There were no significant 

difference in the SMBG Compliance (p=0.455) between the two groups. The similar results 

indicated the timing of the diabetes education delivery did not influence patients in adopting a new 

self-care behaviour (i.e. SMBG) or their adherence to the SMBG protocol. 

In addition, the SMBG Compliance found in this study was higher what had been previously 

reported by other local studies (169-171). Of note, in this study all patients were provided with a 

certain number of glucose strips to perform the blood glucose monitoring for 6 months. As shown 

in previous studies, provision of glucose strips is one the main facilitator for SMBG-practice (178).  

5.4.2 SMBG Facilitators 

In the current study, patients were provided glucose strips and a comprehensive explanation about 

the “what, why, where and how” of blood glucose monitoring. The current study concurs with 

previous studies (178) which had shown provision of glucose strips to patients have greatly 

facilitate SMBG-practice. In addition, the current study also provided step-by-step guidance on how 
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to perform SMBG correctly as well as introducing to patients some psychological and behavioural 

concepts such as action planning and self-efficacy to motivate patients to begin a new task – i.e. 

SMBG-practice. In the previous study, it was reported that less than a third of patients received any 

kind of diabetes education and most patients felt grossly under supported when it comes to 

counselling in SMBG-practice (170). 

5.4.3 Psychological determinants for SMBG 

At the onset of the study an overwhelming majority of patients believed SMBG will increase their 

well-being (90.2%) and delay their diabetes complications (82.4%). Hence, strong behavioural 

intentions were established at the beginning of the SMBG task by majority of the patients. Most 

likely this strong belief motivated the patients to embark on the new task although they were 

novices. Established motivational constructs for behavioural intention such as “risk perception” and 

“outcome expectancy” from Bandura’s Self-efficacy theory (206, 225) were included in the 

baseline BQ. The rationale was to get patients to carefully consider all the things related to the 

upcoming task (i.e. SMBG).  

The overall results pertaining action planning for SMBG was encouraging. Patients scored 

consistently high for the three action planning intervals (i.e. baseline, three months, six months). 

This positive results indicate that action planning facilitated SMBG for the patients who were new 

to the task. However, a small but significant decline in action planning were observed over the 6 

months duration. This might be explained by patients increase ability to plan for SMBG, as they 

become more familiar with the tasks.  

The high scores for maintenance self-efficacy and recovery self-efficacy score were important as 

they indicate patients were willing to continue with SMBG even when after they have stopped for a 

period of time (i.e. 3 months, 6 months). Ideally, a 12-18 month follow-up study to ascertain how 

many patients were successful in the maintenance phase, would be beneficial, to measure if there 

are any legacy effects gain from this present study.  
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5.4.4 Post-prandial blood glucose monitoring - Asymptomatic Hyperglycaemia 

In the present study, emphasis was placed on educating patients regarding their individual daily 

glycaemic excursions by getting patients to perform 2-hour post-prandial blood glucose monitoring 

more frequently (i.e. 60% is 2-hour post-prandial). Clinically, in patients with equivalent HbA1C, 

those with higher glycaemic excursions and higher 2-hour post-prandial blood glucose have a 

higher risk of developing micro- vascular complications (102). 

One of the aims of the SMBG protocol was for the patients to appreciate the abstract concept of 

asymptomatic hyperglycaemia and be more mindful about their daily dietary and beverage intake. 

Incidentally, Malaysia is well-known for its status as a food haven and a variety of delicious foods 

and sweetened beverages is available around the clock for the public to consume creating a big 

challenge for patients to follow a strict and healthy diet deemed compatible with diabetes.    

Based on the asymptomatic nature of hyperglycaemia, most patients have very little awareness and 

knowledge about their daily glycaemic excursions although this can be harmful and expedite 

diabetes-related complications (14, 245, 246). In the present study, the modified “staggered SMBG 

protocol” was designed to allow patients to capture the 2-hour post-prandial blood glucose daily 

excursions. For the first time, SMBG-naive patients had the first-hand experience of checking and 

recording their individual daily post-meal daily excursions onto their logbook for 6 months. Hence 

for the first time, most of the SMBG-naive patients to recognise their post-prandial blood glucose 

surge phenomena. 

5.4.5 Correlation between Psychological Determinants with SMBG  

Correlation between action planning, maintenance self-efficacy and recovery self-efficacy with 

SMBG frequency were moderate (0.20<r<0.3) and statistically significant (p<0.05). Although 

correlations were moderate, action planning and self-efficacy components are important in 

understanding how and why patients initiate and continue the newly adopted self-care behaviour. 

Previous studies have shown multiple factors influencing (i.e. time, costs, skills, self-efficacy, 
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knowledge, previous experiences) patients’ SMBG Compliance (172, 173, 175-178). Henceforth, it 

is unsurprising for correlation values (r2) for action planning and self-efficacies to contribute only a 

small percentage (i.e. 6.5% total action planning; 5.0% for maintenance SE; 5.0% for recovery SE 

at 3 months; 6.5% for recovery SE at 6 months) towards the SMBG Compliance. In this case, 

although the percentage of correlation were small (≤6.5%), health care providers must be cognizant 

of the importance of action planning and self-efficacy in initiating and maintaining behavioural 

changes. Consequently, it is important for health care providers to appreciate while patients learn 

and execute action planning and maintain self-care practices, they also need on-going support and 

education to sustain their confidence and ability to perform the multitude of task required to manage 

their condition. 

5.5 Practical Applications 

5.5.1 The development of an education module – MY DEMO 

The first objective of the research study was achieved with the development of a contextualised and 

integrated diabetes education module (MY DEMO; Module I & Module II) which was based on the 

Health Belief Model (HBM)(202) and Health Action Process Approach (HAPA)(205). MY DEMO 

had been tailored to suit diabetes patients in Malaysia and can be offered to patients as an on-going 

diabetes education support.  

As mentioned previously, there has been an obvious gap in the availability of a structured and 

contextualised education module in Malaysia. Apart from one structured self-care programme on 

SMBG developed by Ming (67), there have been no other structured education module published in 

Malaysia. Hence, MY DEMO was developed as a much needed educational tool to fill the gap in 

the diabetes education landscape of Malaysia. Significantly, the results of this present study 

confirmed the improvement in patients’ metabolic control, knowledge and self-care monitoring 

behaviour (i.e. SMBG).  
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5.5.2 Development of study protocols  

In the current study, two protocols were used ensure intervention was conducted smoothly. The 

Telephone Contact protocol provided timely guidelines for patients to be contacted on specific 

interval during the 18 months follow-up. The modified “staggered SMBG protocol” was also 

developed to help patients structure their SMBG schedule around their daily and weekly activities. 

The SMBG protocol was classified based on the frequency of SMBG per week (i.e intense, 

moderate and least frequent) to help patients follow the protocol during the study. Both physicians 

and patients could continue using the modified SMBG protocol to manage patients’ condition in 

their respective ambulatory health care settings in the future. SMBG is simply a tool to inform 

patients about their blood glucose levels. Ultimately, patients need education and further support 

regarding what they should do when faced with abnormal glucose levels (148, 167). In addition, the 

plethora of new generation SMBG studies outlined by Parkin et al (152)strongly advocate 

structured SMBG regimen to facilitate behavioural change from SMBG.  

5.5.3 SMBG-focus tools 

A well-rounded SMBG-focus tools had been developed in the current study. The overarching 

importance of SMBG were embedded in the education module (Module I) and educational SMBG 

video (Module II) which was developed. A contextualised SMBG logbook paper tool was 

developed to guide patient record their blood glucose levels in a systematic manner. This simple 

paper tool can be used in collaboration with physicians to help monitor daily blood glucose 

excursions in a more objective manner. This is aligned with the IDF recommendation for SMBG 

use in non-insulin treated diabetes patients (130). 

 

 

 

 



163 

 

5.6 Strengths 

5.6.1 Long follow up 

A strength of MY DARLING study is the relatively long period of follow-up (i.e. 18 months) to 

observe patients’ knowledge level pattern. To date, there has not been any published study which 

specifically tracked patients’ knowledge level pattern over a relatively long period. As mentioned 

earlier, the useful observation discovered from the 18-month Telephone Contact follow-up showed 

sustained knowledge score throughout the duration of the study. 

5.6.2 A targeted and tailored SMBG programmes 

Previous literature reviews on SMBG studies have consistently found mixed results pertaining to 

HbA1C improvement per se, with some supporting (131, 143, 146) and others opposing (132, 247, 

248). This is unsurprising because the aim of these studies were to either confirm or refute the 

benefit of SMBG in glycaemic control. Issues related to inadequate research design and the lack of 

guidance from physicians when it comes to responses to out-of-range blood glucose levels (123, 

142, 144-146) also made the SMBG findings obscure. Earlier qualitative studies by Peel et al and 

Gucciardi et al found non-insulin treated diabetes patients may become demotivated, anxious and 

feel guilty due to “out-of-range” blood glucose levels when timely and expert feedback from health 

care givers are absent (173, 177). 

In the same context, the result of the present study supports that behavioural change such as 

adoption of SMBG is possible among SMBG-naive patients who received adequate and regular 

support though a contextualised education module and long-term Telephone Contact follow-up.  

In this present study, patients followed a modified “staggered SMBG” protocol for 6 months and 

supplied with glucose strips, which facilitated majority of them to achieve a high satisfactory 

SMBG Compliance rate. However, in this study, a fifth (20.37%) of patients did more SMBG than 

what was required of them by purchasing the glucose strips from their own out-of-pocket expenses. 

Furthermore, an overwhelming majority of patients reported that they will continue to perform 
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SMBG regardless of their busy schedule and will resume SMBG behaviour even after stopping for 

3 months or 6 months. These encouraging reports suggest that once patients become highly 

motivated and convinced that certain behaviour(s) are beneficial to them, typical barriers such as 

costs did not feature prominently.  

The recent findings from Polonsky et al (148), Bonomo et al (155) and Shiraiwa et al (156) tackled 

the sustainable cost issue of SMBG by shifting the emphasis from SMBG quantity (testing 

frequency) to SMBG quality (meaningful test). The results showed “occasional SMBG” (156) and 

“quality versus quantity SMBG” is more useful and cost-efficient and ultimately have better impact 

on glycaemic markers (148, 155). Patient’s cognizance that the onus is on them to adjust their 

behaviours and make the necessary changes is critical in order to achieve the desired glycaemic and 

clinical outcome (130). Importantly, there must be an on-going collaboration between physicians 

and patients to discuss and make lifestyle, dietary and therapeutic changes based on the blood 

glucose data acquired from SMBG (130).  

Hence, in summary the high adoption rate SMBG achieved in this study is reassuring and expected. 

This is because, the educational tools were designed to support patients to be well prepared 

mentally with the necessary cognitive skills so they can link potential obstacles to SMBG in their 

daily situational scenarios (e.g. busy working schedule, inappropriate office space, lack of privacy 

etc.) with ways to execute the goal behaviour (e.g. 2 hour post-prandial blood test) (218). The 

modified SMBG protocol also guided the SMBG-naive patients to incorporate the new self-care 

monitoring behaviour into their day-to-day and week-to-week activity with relative ease (130). 

Hence, these practical steps in turn helped patients to adhere to the SMBG protocol.  
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5.7 Limitations 

5.7.1 Non-Control Design 

One of the main limitations of this current study is that it is not a randomised control trial. Both 

intervention groups (Group 1 and Group 2) received the identical educational intervention at the 

beginning of the study and was followed up via Telephone Contact for 18 months. Although, the 

nature of this current prospective study is unable to measure the effectiveness of the education 

program, it does strongly suggest that patients who attended the education module and completed 

the SMBG intervention benefited from the above interventions. This was confirmed by the results 

of the blood test, knowledge scores and behavioural measurements. There was a significant within-

group reduction of HbA1C, a high proportion of patients achieved high knowledge scores and 

performed frequent SMBG during the entire study follow-up. Nevertheless, future randomised 

control study will be much needed to measure the effectiveness of the newly developed education 

module and its measurement tool tests.  

5.7.2 Recruitment Bias 

Another limitation of the current study was recruitment bias. As explained in Section 3.5.2, a 

modification process was implemented to improve recruitment to achieve adequate sample size. 

Two steps were taken to address the recruitment issues. One was to increase the clinical sites from 

two to four, the other was to have an “extra” face-to-face briefing session with potential 

participants. For the two extra clinical sites (i.e. KK Shah Alam and KK Kelana Jaya), there were 

no issues with regards to patients’ demographics or the type of treatment they received. This is 

because all four clinical sites are under of Ministry of Health, and is consistent it terms of its 

framework, delivery and treatment of patients.  

Regarding the briefing session, potential participants who fulfilled the study criteria had a chance 

clarify any issues with myself before making a decision to join the study. Hence, motivated patients 

who attended the “extra” briefing session, had a better understanding of how the current study will 
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be implemented. Nevertheless, not all patients who attended the “extra” briefing session agreed to 

join the education module (See Figure 3.3. 81.25% retention rate in modified process). This indicate 

that post modification process, majority of patients who joined the study, were motivated to learn 

about their condition and make a change in their lifestyle. Hence, there is a possibility that the 

positive changes that were reported in the current study is partially attributable to patients’ own 

motivation.  

5.7.3 Response Bias 

The results for the risk perception for normoglycaemia and post-prandial hyperglycaemia showed 

response bias towards high probability. The two questions were conceptually different and the 

results were mixed. The first question showed majority (72.0%) of patients showed a bias towards 

high probability for having a fasting blood glucose being < 7.0 mmol/l. This inferred that patients 

think they have a high probability of achieving satisfactory glycaemic control. Although, patients 

knew their diabetes control had been out-of-target (HbA1C >8.0%), the results indicated a bias 

towards high probability their fasting blood glucose was normal.                                                                                                                                                                                                                                                                                                                                                                                                                        

In contrast, the following question showed a greater majority (93.1%) of patients showed bias 

towards high probability for having a post prandial blood glucose being > 10.0 mmol/l.  This 

inferred that patients think they have a high probability of their diabetes control being out-of-target.                                                                                                                                                                                                                                                                                                                                                                                            

In this case, majority of patients identified correctly that their post prandial blood glucose was 

higher than 10mmol/l, in line with their out-of-target glycaemic control (HbA1C >8.0%).                                                                                                                                                                                                                                                                                                                                                

In both cases however, there was bias against high probability. In the first instance of 

normoglycaemia, response bias indicated optimistic bias among patients.                                                                                                                                                                                                                                                                                                                                                                  

Unrealistic optimism is the general rule in the literature on risk perception (249, 250) except in 

smoking where the findings had been quite mixed (251). Sutton posited the importance to 

differentiate the factors or conditions which brings about optimism or pessimism bias. Certain 

national, cultural, secular factors can play a role in response bias. Additionally, differences in 
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methodology (e.g. self-completion versus face-to-face interview, direct versus indirect measures, 

numerical risk estimates versus comparative risk estimates) may also be important in response bias 

phenomena (251, 252).                                                                                                                                                                                                                                                                                              

Studies have also shown, when patients were asked questions using direct measures in comparative 

risk estimates questionnaires, results have shown fairly consistent tendency for optimism bias - such 

as found in the current study (251).                                                                                                                                                                                                                                                                                                                               

The application of this findings have highlighted that some patients still show some lack of 

understanding with regards to their own glycaemic control. The reasons may be due to; (i) 

methodology issues (i.e. patients may not understand the question) (ii) lack of experiential learning 

(i.e. patients simply do not know what their blood glucose since they were SMBG naïve) (iii) 

content issue (i.e. patients are confused about the blood glucose target range). This posed as a good 

reminder for myself and other physicians and health care provider to discuss this important topic 

with patients especially during face-to-face consultations.  

5.7.4 Attrition rate 

The initial number of patients who declined to participate in the study at the beginning was high 

(35.87%). The lack of interest among diabetes patients to attend diabetes education programmes 

have also been reported in other studies in the United Kingdom (64, 253). Interestingly, in the 

current study, once the patients had signed up into the education program (n=286), the attrition rate 

of patients remained modest for each step of the intervention. Although some small reduction in 

numbers of patients were observed during the study duration, the overall patient retention rate was 

fairly good. This was reflected by the high retention rates for Telephone Contact (69.58%) and 

SMBG (75.52%) at the end of the study. Given that Type 2 Diabetes is a complex and chronic 

disease, which require patients to be driven and committed in their diabetes treatment and education 

plan in the long-term, these findings are encouraging and shows that study patients were motivated 

and engaged with the programme till the end of the study.   
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However, the poor response from a third of the patients (35.87%) who declined to participate in this 

study in the first place, reflects a realistic scenario of “real world” intervention carried out in busy 

ambulatory health care settings. The endemic issue of poor participation and engagement among 

patients who probably needs the most assistance (i.e. suboptimum control) in managing their 

condition is an important reminder for the author (and other diabetes educators) to continue to 

pursue in this diabetes education endeavour (254). 

5.8 Synopsis 

Diabetes education and self-care are cornerstones to diabetes management (7) (6) (57). The failure 

of controlling the diabetes epidemic in Malaysia (1, 11, 222, 255-258)  signals an urgency for 

effective well-rounded intervention(s) to combat the consequences of the disease, one of it being a 

structured diabetes education programme such as MY DEMO.  

The current study has shown that an education module which integrated both knowledge and self-

care monitoring components had successfully improved patients’ glycaemic control. An attempt to 

determine which component of the education module contributed more to the glycaemic 

improvement suggest that diabetes is a one dimensional condition which can be sufficiently treated 

using a single modality. This will not give a true impression regarding the versatility and 

heterogeneity nature of this condition.  

Two decades of research and meta-analytic reviews have shown although diabetes education is 

necessary, it is not sufficient to enhance self-care behaviours in people with diabetes (259-262). 

Hence, diabetes education programme efforts should also encompass behavioural strategies to 

motivate and empower patients to care for themselves effectively and independently (84). 

Therefore, in designing MY DEMO education programme, there was a deliberate effort to integrate 

diabetes knowledge and self-care behaviour (i.e. SMBG) intervention. The results of the study 

showed that majority of the patients had gained more knowledge and adopted the new self-care 
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monitoring behaviours and consequently there was a significant improvement in the overall 

glycaemic control of patients. 

Both knowledge indicators (i.e. Diabetes Knowledge Score) and psychological determinants (i.e. 

action planning, maintenance and recovery self-efficacy) had been included to measure outcomes of 

the intervention. The measurable indicators in this study is aligned with the National Consensus 

Position on “Outcomes and Indicators for Diabetes Education” (12).  

To reiterate, the hypothesis of the present study states “Poorly-controlled Type 2 Diabetes patients 

who are SMBG-naive or SMBG-inexperienced, when intervened with diabetes education and self-

care monitoring skills (i.e. self-monitoring blood glucose) will improve their metabolic outcome, 

diabetes-related knowledge and self-care behaviour and these improvements will be sustained for at 

least one year to 18 months”.  

Hence, the research hypothesis had been affirmatively answered by the significant reduction of 

HbA1C achieved among sub-optimally controlled, SMBG-naive Type 2 Diabetes patients who 

successfully completed the intervention module. In addition, majority of the patients also achieved 

high level of diabetes knowledge score, adopted the SMBG behaviour successfully with high level 

engagement and self-efficacy. Majority of patients also remained engaged throughout the telephone 

contact follow-up and the intervention period.  
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6.0 CONCLUSIONS 

My following conclusion remarks will include (i) recommendations and solutions to the problem 

statement (ii) further challenges to consider in developing and improving the diabetes care delivery 

framework and (iii) some future research plans related to findings of this current study.  

6.1 Recommendations and Solutions to the Problem Statement  

6.1.1 The availability and suitability of MY DEMO 

As part of a solution to address the obvious lack of resources in diabetes education programmes in 

this country, I would recommend MY DEMO be utilised as a stand-alone education tool or as part 

of a larger diabetes education toolkit. In developing and delivering MY DEMO, I was cognizant of 

the busy public health care system setting. Consequently MY DEMO is a much shorter programme 

compared to the ones delivered in the UK (15-17)  and Europe (18) settings. This module is tailored 

to suit Malaysian patients and compatible with the local health care providers and the busy health 

care setting.  

6.1.2 The implementation of MY DEMO  

The results of the current study supports the positive impact of MY DEMO education programme 

among diabetes patients attending the four ambulatory health care settings. The next logical step to 

consider will be to identify a distribution network system to disseminate MY DEMO to as many 

primary stakeholders (i.e. patients with diabetes) as possible.  

For this to happen, other main stakeholders namely the health service providers (i.e. local health 

care providers e.g. Community Clinics or Klinik Kesihatan), the health care providers (i.e. primary 

care nurses and medical assistants) and community diabetes educators must firstly be informed of 

the availability of the module and an option to utilise MY DEMO in their respective health care 

settings.  
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6.1.2.1 Preparation phase: Coordinated meetings and discussions with various Stakeholders 

For the implementation of MY DEMO to be successful, policy makers (i.e. Ministry of Health) and 

a range of stakeholders such as local health service providers (e.g. Community Clinics or Klinik 

Kesihatan), health care providers (i.e. primary care nurses and medical assistants) and other primary 

stakeholders (e.g. diabetes patients) should meet during the planning stage. Feedback from the 

meetings between primary stakeholders and health care providers will give some insights to the 

local health service providers to plan the programme more smoothly.  

A flexible programme which can be conducted over a period of time will be more accessible for 

patients (i.e. diabetes education programme offered weekly for the first 6 weeks of the year) is a 

practical point to consider during the planning phase. This is because one of the most challenging 

issues faced by some national education programmes is the lack of participation and poor 

attendance among patients (236, 237, 253).  

6.1.2.2 Implementation phase: Proposal to combine diabetes education with the annual 

diabetes screening programme 

One of the strengths of diabetes care management in Malaysia is the annual screening programme 

(11). The impressive screening rates reported by Diabcare 2013 audit (11) indicated that diabetes 

screening programmes in Malaysia is robust and effective. Hence, it would be worthwhile to share 

the existing screening platform to ensure diabetes education programmes are also systematically 

delivered at majority or all government ambulatory health care settings. 

I am proposing to combine the delivery of a contextualised diabetes education together with the 

annual screening programme through an existing delivery care system. A paper was recently 

published from this current study proposing this combined mechanism to be adopted in various 

local health state departments to help coordinate and deliver a regular structured diabetes education 

programme to patients (263). 



172 

 

Likewise, the AADE also recommended the seven identified self-care behaviours and diabetes 

knowledge be assessed, at least on an annual basis (264) (29). By combining the annual screening 

and diabetes education programme together, patients’ knowledge and understanding of diabetes can 

be assessed while their diabetes complications status are being examined.  

Other factors such as patients’ coping strategies, self-care practices, general well-being and quality 

of life which are also important in diabetes management can also be evaluated during this visit.  

6.1.2.3 Implementation phase: Training programmes for health care providers 

Another salient point to consider would be the training of the primary health care givers. In the 

Malaysian public primary health care setting, diabetes education are provided mainly by primary 

care nurses and medical assistants.  

The Diabetes Australia 2007 report recommended using goals, outcomes and indicators from the 

National Consensus Position to determine the inputs and contents that will go into diabetes training 

(12).  Undeniably, the degree of depth of diabetes education training may vary between various 

groups of health care providers. However, it is important to ensure these training programmes are 

made available to those who are seeing diabetes patients regularly in the primary health care setting 

(12). 

One of the gaps identified by Naqib (91) and Colagiuri et al (92) was the inconsistencies in 

information delivery from health care providers to patients. Regardless of their level of expertise 

and experience, health care providers such as primary care nurses and medical assistants could 

benefit from diabetes training. In turn, basic, accurate and up-to-date information and advice 

regarding diabetes and its management dispensed by health care providers to patients will be 

consistent (91, 92).  

With reference to training of health care personnel for MY DEMO, the contextualised module 

contains minimum medical jargon and content is in Bahasa Malaysia. These will help to overcome 

any language barrier among most the primary care nurses and medical assistants as most are 
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conversant in Bahasa Malaysia. Importantly, the underlying philosophy of the education module 

and the content of curriculum will be relatively easy to deliver and explain to the health care 

providers during the training programmes.  

Hence, at this juncture, I see a golden opportunity to bridge the education transfer gap by leveraging 

on an existing mechanism. To reiterate, it is crucial for health care service providers to maximise 

the screening appointments into an opportunity to educate patients regularly, at least on an annual 

basis. The primary care nurses and medical assistants who have played key roles in carrying out 

screening programmes, can help educate patients using MY DEMO during these annual visits once 

they have been adequately trained about the programme.  

6.1.2.4 Implementation phase: Potential Role as Master Trainer 

As part of the solution to address the lack of educators or trainers in Malaysia, I envision a role I 

can fulfil as a master trainer to relevant health care personnel. Being the custodian and author of 

MY DEMO education modules and tools, I could play a leading role in training the trainers’ 

programme. As per the key criteria for a structured education programmes recommended by 

Diabetes UK (10), I am able to emphasize the underlying philosophy and outline contents, 

processes and deliveries of the programme in a succinct manner during the training session(s). The 

fact that the education modules were developed and written in two languages means they can be 

delivered in both Bahasa Malaysia and English.  

My role as a Master trainer will be an important stepping stone in helping to consolidate the 

existing human resources within the scope of diabetes education field from both the public and 

private healthcare sectors in Malaysia. Hence, the research outcome from my thesis can be a 

potential source of income generation for my institution for years to come. From the point of view 

of nation building, I am able to contribute my expertise by training healthcare personnel in the 

diabetes education field. In addition, the bilingual nature of the education module is clearly an 

added advantage. This is because it allows a bigger scope of training and utility of the module, both 
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within Malaysia and the South East Asia region - particularly Indonesia and Brunei which shares a 

similar language as Bahasa Malaysia.   

6.1.3 Self-monitoring Blood Glucose 

6.1.3.1 Implementation phase: Modified “Staggered SMBG” protocol  

As previous studies have shown, many barriers including cost of glucose strips, have prevented 

most patients from continuing their blood glucose monitoring (172, 173, 175-178, 265, 266). In this 

study, patients were supplied with glucose strips and followed a modified “staggered SMBG” 

protocol for 6 months, resulting in an overwhelming majority of patients successfully completing 

their SMBG tasks. However, the question is will these patients continue to perform SMBG in the 

future without any financial help or subsidy, in order to control their diabetes. 

Based on the context of the “staggered regimen” of the present study, I recommend SMBG to be 

tailored within the proper context of a patient’s day-to-day activities so that there is a targeted 

response for patients’ behaviours. By structuring the SMBG protocol to patients’ daily routine (i.e. 

2-hour post meal) patients are able to grasp how their behaviours and decision-making within their 

own environment can directly (or indirectly) influence their blood glucose level.  

Recent studies have demonstrated the practice of “quality vs quantity” monitoring of blood glucose 

as more useful and cost-effective and ultimately have a greater impact on patients’ metabolic 

control (148, 155, 156). To recap, it would be futile for patients to perform SMBG indiscriminately 

without any reference to their day-to-day context, or without any guidance from their respective 

diabetes educators or health care providers about how to respond correctly to out-of-range blood 

glucose levels. 

6.1.3.2 Recommendation for a partial or full reimbursement SMBG policy  

To date, Malaysia does not have any reimbursement policies on SMBG. A large body of evidence 

have shown that reimbursement policies, (i.e. through government subsidies and health insurance 

coverage) in countries which provide glucose strips to patients for SMBG, the number of SMBG-
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practices were higher when compared to countries with partial or no reimbursement policies at all 

(137) (172-175).  

Hence, I recommend for the government to consider a full or partial reimbursement policy on 

SMBG for patients attending government ambulatory health care settings. With full or partial 

financial support on SMBG-related tools (i.e. glucose strips, glucose meter and lancets) from the 

government, more patients can perform SMBG to improve their diabetes metabolic control, as seen 

in developed nations such as the UK and Norway (172). Ultimately, an improvement in patients’ 

glycaemic control will delay or minimise diabetes-related complications and will potentially reduce 

the escalating cost and burden of the disease in the country.  

6.2 Going forward: Challenges for structured diabetes education in Malaysia 

6.2.1 Patient-related and service delivery barriers in diabetes education programmes 

In the recent public document by Diabetes UK, one of the major issues the country is facing with 

their nationwide diabetes education programmes is the lack of participation among diabetes patients 

(253). Regardless of a well-designed curriculum and contents, patients’ attendance to nationwide 

diabetes education programmes such as DAFNE and DESMOND remained disappointingly low 

with only 2% of Type 1 Diabetes and 6% of Type 2 Diabetes attending the programmes (253). 

Similarly, I faced similar challenges with regards to high attrition rate during the recruitment and 

implementation phases of MY DARLING study.  

Learning the lessons from previous studies pertaining lack of participation and attendance in 

education programmes, the two main themes identified were patient-related barriers and service 

delivery barriers (254, 267, 268). Predictable reasons given by patients for poor or non-attendance 

were competing work commitments, childcare issues, forgetfulness, ill-health, lack of interest, 

education unnecessary, inconvenient date, location and time of the session.  

On the other hand, some of the barriers recognised from the health care service delivery aspect 

included unclear process of invitation to a programme, a rigid appointment system and 
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administrative errors (254, 267, 268). Lucas et al also suggested “…for some it might ‘not be the 

right time’ to attend an education programme (268). For this group of people it was demonstrated 

that by proactively re-offering them to attend the programme will not increase the uptake. For this 

reason it will be good create a pathway to allow patients to self-refer themselves when they are 

ready to attend (268). In addition, a recent systematic review by Hourigan et al advocated 

innovative ways of delivering diabetes education to encourage patients’ engagement while 

maintaining high standards of quality and efficiency of an education programme (254). 

From the Malaysian context, the strength of our diabetes delivery care system, in terms of high 

annual screening rate could potentially mitigate some of the common challenges faced in diabetes 

education programmes such as poor attendance. By taking advantage of a well-paved mechanism 

such as the annual screening programme, patients can also attend an on-going diabetes education.  

Another lesson to learn from previous education programmes are finding more innovative ways to 

promote programmes to the general public (i.e. by not using off-putting terminology such as 

“structured education”). There was also a lack of explanation by general practitioners regarding the 

importance of attending the diabetes education programmes which discouraged patients from 

attending the programmes (253, 267).  

A recent survey on barriers to uptake of diabetes education study showed, although social 

determinants such as educational attainment, employment status and gender can influence 

attendance to structured education programme, the key factor to patients’ attendance is the attitude 

of health care professionals to the education programme itself (269). Explanation and 

encouragement from primary care physicians in primary health care settings for patients to attend 

diabetes education will most likely have a positive impact on patients’ attendance.  

Therefore, it is paramount to get the “buy in” or support from the local primary care physicians in 

the clinical site before an education programme can take place. This is the reason why early 

dialogue with primary health care providers (i.e. primary care physicians, primary care nurses and 
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medical assistants) are crucial in the beginning phase of the education programme as per 

recommended in the earlier section. 

6.2.2 Measurement of quality: Identifying individual, population and service indices to 

evaluate diabetes education programmes  

By having a standardised benchmark for diabetes education, it will be easier for local health care 

providers to conduct and evaluate the diabetes education programmes in their own clinical settings. 

In addition, it will also pave way to a more focused and guided research on diabetes education 

which will eventually elevate the level of diabetes knowledge and self-care among patients.  

Instead of reinventing the wheel, it will be less resource-intensive to review previous studies on 

measurement and indicators for diabetes education programmes. As discussed in Chapter 2, the 

National Diabetes Services Schemes in Australia had conducted a comprehensive national survey to 

address the best way to assess the effectiveness of a diabetes education programmes. Consequently, 

the consensus report recommended various population level indicators and service level indicators 

to measure education programmes in Australia (12).  

My recommendation would be for a panel of local diabetes experts and other main stakeholders (i.e.  

especially people with diabetes) to review the existing set of indicators, including the Australian 

consensus and decide whether it would be relevant to the Malaysian context. Potentially, once a 

consensus is reached, an improved, modified and contextualised set of indicators could serve as a 

local or national guideline to local and government health agencies respectively. This holistic 

concept which is novel to Malaysia could realistically bridge the diabetes education gap and 

potentially revolutionised the way diabetes care delivery is implemented in Malaysia.  

Information about the proportion of patients who had received diabetes education and which group 

of health care providers (i.e. diabetes educators, dietitian, family health practitioner/general 

practitioner, pharmacist, district nurses etc) delivered the programmes in the previous 12 months 

will be beneficial for health care service providers to take note (12).  
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From the individual aspect, information about the proportion of patients with current (i) diabetes 

knowledge score improvement (ii) self-management or behaviour change score improvement and 

(iii) a well-being/quality of life score improvement and who are actively and confidently involved 

in diabetes self-care practices would be insightful for health care providers and health service 

providers to measure (12). By incorporating MY DEMO education programmes annually during 

screening period, individual indicators recommended above such as knowledge and SMBG 

Compliance and self-efficacy can also can also be measured to give insightful information about 

patients’ overall understanding of diabetes and how this can help them manage their conditions 

better.  

6.3 Going Forward: Future research considerations in diabetes education studies 

Given the advance and rapid level of technology and communications development which 

encompasses the world population today, it will be folly not to capitalise on this technology wave 

and use it to the advantage for medical, health and education purposes.  

6.3.1 Tele-health platform 

While the primary aim of the Telephone Contact in this study was to assess patients’ knowledge 

retention, it became evident during the study that Telephone Contact can potentially function as a 

platform to provide on-going education support, in between physical clinical visits. In the current 

congested clinical setting in Malaysia, it will be worth exploring the role of Telephone Contact in 

the ambulatory health care settings. For example, Rankin et al advocated tele-heath as an important 

tool for physicians to regularly communicate with their patients especially when dealing with 

complex educational components such as calorie counting and adjusting insulin doses (62).   

6.3.2 Social-media platform 

From the results of the performance of the ten theme topics, it was evident that there were a few 

areas where patients showed knowledge deficit namely in the topics of diabetes pathophysiology, 

hypoglycaemia symptoms and normal and abnormal blood glucose levels. As mentioned earlier, 
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despite concise visual and verbal explanation of these topics patients were unable to grasp certain 

concepts.  

One of the solutions will be to “unpack” difficult topics such as the above and present the contents 

in smaller and more manageable “chunks” of information to help improve patients’ understanding. 

With the advancement of social media platforms, the “go to” place for most people would be to 

their smartphones and other electronic devices.  

It will be really exciting to extend the MY DEMO content into a short videos and quizzes which can 

be accessed by majority of patients who have the smartphones. A small suite of short videos 

addressing the difficult topics mentioned above could be developed to help patients understand this 

better. With the vast utilization of social media in Malaysia and globally, diabetes educators should 

develop, optimise and disseminate content materials on this widely available, cheap and hugely 

popular platform.  

6.3.3 Legacy effect of MY DARLING study 

Finally, my contribution to the diabetes education research landscape in Malaysia was the 

development of a diabetes education tool which can be used to help improve glycaemic control in 

the diabetes population.  

My future aim is to help create a system or framework which can ease the process of contents, 

deliveries and evaluations of structured diabetes education programmes in Malaysia. With the aid of 

modern technology it will be easier create applications which can measure patients’ knowledge, 

behavioural, metabolic and psychological indicators in the future. These feedback in turn can be 

used to help evaluate, improve and deliver high quality diabetes education programmes in Malaysia.  

My hope will be to see an overall improvement in the entire spectrum of diabetes management 

including diabetes education, self-care practices and psychological well-being, which will lead to an 

improvement in metabolic control and ultimately minimise or delay diabetes-related complications. 
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Appendix 7.1 Sample telephone contact question. 
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Appendix 7.2 Sample telephone contact question. 

 

 



207 

 

Appendix 7.3 Sample telephone contact question. 
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Appendix 7.4 Sample telephone contact question. 
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Appendix 7.5 Sample telephone contact question. 
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Appendix 7.6 Sample telephone contact question. 
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Appendix 8.1 Behavioural Questionnaire at Baseline (Malay). 
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Appendix 8.2 Behavioural Questionnaire at Baseline (English). 
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Appendix 9.1 Behavioural Questionnaire at 3 months (Malay). 
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Appendix 9.2 Behavioural Questionnaire at 3 months (English) 
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Appendix 10.1 Behavioural Questionnaire at 6 months (Malay). 
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Appendix 10.1 Behavioural Questionnaire at 6 months (English). 

 

 



217 

 

Appendix 11 Publication 1. 

 



218 

 

 

 



219 

 

 



220 

 

 



221 

 

 



222 

 

 



223 

 

 



224 

 

 

 



225 

 

Appendix 12 Publication 2. 

 



226 

 

 

 



227 

 

 

 

 



228 

 

 

 



229 

 

 

 



230 

 

 

 




