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(22) CHAPTER 1: INTRODUCTION 1.1. Chapter overview. This chapter begins by defining type 2 diabetes, the clinical implication of diabetes and a brief history and development in the area of diabetes treatment. The burden of diabetes in Malaysia is then discussed. This chapter ends by stating the problems, objectives, research question and the significance of the study.. Glucose metabolism. a. 1.2. ay. Glucose is the main fuel or energy source for our body. Glucose comes directly. al. from the digestion of carbohydrate or can be indirectly produced from the metabolism of. M. fat and protein via a process called gluconeogenesis by the liver. Insulin, a hormone produced by the pancreas, mediates the uptake of glucose by cells and converts excess. of. glucose and stores them as glycogen or fat. When the blood glucose level falls, glucagon, another hormone produced by the pancreas is released, converting glycogen, fat, and. si. ty. protein into glucose, a process called gluconeogenesis.. In a normal healthy adult, despite the varying demands of food and physical activities,. er. the blood glucose level is closely regulated and rarely strays outside the range of 3.5 –. ni v. 8.0 mmol/L (63 – 144 mg/dL). In diabetes mellitus, due to insulin deficiency or resistance, the blood glucose metabolism is impaired, thus leading to a state of chronic. U. hyperglycemia (Gale, 2005).. 1.3. Diabetes mellitus. Diabetes mellitus is a syndrome characterized by chronic hyperglycemia (elevated blood glucose) due to absolute or relative insulin deficiency, insulin resistance, or both (Conget, 2002). Diabetes mellitus can be categorized into several categories based on its etiopathogenetics. Generally, there are two major categories, diabetes mellitus type 1 and 1. 

(23) diabetes mellitus type 2. In diabetes mellitus type 1(5-10%), there is an absolute deficiency in insulin secretion. The more common diabetes mellitus type 2 (90-95%) is due to a combination of insulin resistance and inadequate insulin secretion. The less common categories of diabetes include gestational diabetes mellitus and specific type diabetes mellitus which are due to endocrinopathies, genetic defect, infection, drug or chemical induced and those associated with other genetic syndromes (American Diabetes. a. Association, 2017a).. ay. Diabetes mellitus type 2 is a polygenic disorder, but genes responsible for the disease. al. have not been identified (Prasad & Groop, 2015). Population-based studies have. M. estimated that identical twins have about 50% chance of developing Diabetes Mellitus Type 2 while in non-identical twins the chances are between 15-25%. Risk factors for. of. developing diabetes include ; age more than 45 years old, being overweight ( BMI>25kg/m2 or >23 kg/m2 in Asian Americans) and having a positive family history. ty. of type 2 diabetes mellitus in a first-degree relative, having a history of previous IGT. si. (impaired glucose tolerance) or IFG (impaired fasting glucose), women who had diabetes. er. during pregnancy or have polycystic ovarian syndrome, hypertension and deranged lipid. ni v. profile (American Diabetes Association, 2017a).. Diabetes can be diagnosed based on the venous plasma glucose level, either the fasting. U. plasma glucose (FPG) or 2-hour plasma glucose (2-h PG) value after a 75-g oral glucose tolerance test (OGTT) or according to the HbA1c levels. According to the American Diabetes Association, diabetes is diagnosed when the fasting plasma glucose is (FPG) ≥ 7.0 mm0l/L or the 2-hour plasma glucose (2-h PG) following an OGTT is ≥11.1 mmol/L, or a random plasma glucose of ≥ 11.1mmol/L in a symptomatic individual, or if the HbA1c value is ≥6.5% (American Diabetes Association, 2017a) in both symptomatic 2. 

(24) and asymptomatic patient. The American Diabetic Association defines a normal fasting blood glucose level as <5.6 mmol/L while the WHO (World Health Organization) defines a normal fasting blood glucose level as <6.1 mmol/L (Sacks et al., 2011). The HbA1c value in normal people is < 5.6%. HbA1c (glycated hemoglobin) is hemoglobin which has undergone non-enzymatic glycosylation (attachment of free aldehyde groups of glucose or other sugars to the un-protonated free amino groups of. a. proteins). HbA1c is widely measured in clinical practice to monitor diabetes control. ay. (Miedema, 2005).. The OGTT (Oral Glucose Tolerance Test) requires 2 venous plasma glucose samples,. al. one at 0-hour and another at 2 hours later following the ingestion of glucose solution. M. (Salmasi & Dancy, 2005). For an OGTT, an individual is required to drink a solution. of. containing 75 grams of glucose in 300 ml of water within 5 minutes. In children, the amount of glucose to be consumed is 1.75 gram of glucose per kilogram body weight. ty. (Phillips, 2012). The OGTT requires the individual to fast for 8 – 12 hours (zero calories. si. allowed), be on his/her regular diet, avoid alcohol and caffeine for 48 hours and not. er. perform any unusual excessive physical activities as these situations may not reflect a person’s actual routine glucose metabolism. The OGTT is performed in the morning as. ni v. glucose tolerance can exhibit a diurnal rhythm with a significant decrease in the afternoon. U. (Dugdale, 2013; Robinson et al., 2004).. The classification of diabetes status according to the OGTT results is shown in Table. 1.1. People with diabetes have 0-hour plasma glucose of ≥7.0 mmol/L and 2-hour plasma glucose of ≥11.1 mmol/L (WHO, 2006). The OGTT has an advantage of diagnosing more people with diabetes (American Diabetes Association, 2017a). In a meta-analysis of 9 studies involving 25,932 participants, compared to the OGTT, using HbA11c >6.5%. 3. 

(25) as a diagnostic criterion failed to diagnose 48.7% of newly diagnosed diabetes (N. Xu, Wu, Li, & Wang, 2014).. Table 1.1: Classification of diabetes base on the OGTT (Oral Glucose Tolerance Test) results. Plasma Glucose Values (mmol/L) Fasting (0-hour). ADA < 6.1 6.1 – 6.9 -. WHO <5.6 5.6 -6.9. 2-hours after consumption of 75gm of glucose in 300ml of water. a. Category. 1.4. of. M. al. ay. Normal < 7.8 Impaired Fasting Glucose (IFG) Impaired Glucose Tolerance 7.8 – 11.0 (IGT) Diabetes Mellitus (DM) ≥7.0 ≥7.0 ≥11.1 ADA (American Diabetic Association), WHO (World Health Organization). Complications of Diabetes. ty. Chronic hyperglycemia leads to multiple organ damage. Complications associated. si. with diabetes are generally classified into 2 major categories: (1) macrovascular (coronary. er. heart disease, cerebrovascular disease, peripheral vascular disease) and (2) microvascular (retinopathy, nephropathy, and nephropathy) (Fowler, 2008). Diabetes is also associated. ni v. with other problems such as dental complication, feto-maternal complications, mortality,. U. hospitalization, poorer quality of life and economic issues.. 1.4.1. Coronary Heart Disease (CHD). Diabetes mellitus is an established risk factor for CHD (coronary heart disease). Findings from a 2014 meta-analysis of 64 prospective population studies reported that female and male diabetics were approximately 2.8 (95% CI 2.35, 3.38) and 2.1 (95% CI 1.82, 2.56) times more likely to develop CHD. People with diabetes age biologically faster compared to non-diabetics. This may be the reason for diabetic men and women 4. 

(26) being at high risk for CHD as early as 47.9 and 54.3 years, respectively (Booth, Kapral, Fung, & Tu, 2006).. 1.4.2. Peripheral vascular disease (PVD). Diabetes is a risk factor for PVD (peripheral vascular disease). Findings from a metaanalysis of 34 studies reported that diabetics had almost double the risk of developing. a. PVD (Fowkes et al., 2013). The incidence of PVD is directly related to the level of HbA1c. ay. (Muntner et al., 2005). For every increase of HbA1c by 1%, the risk of PVD increases by. al. 28% (Adler et al., 2002). Diabetics usually suffer from a more severe form of PVD.. M. Compared to non-diabetics, diabetics have a greater segment of their arteries affected by PVD and are more prone to complications such as rest pain, foot ulcer, foot gangrene,. of. amputation and early mortality associated with PVD (Jude, Oyibo, Chalmers, & Boulton, 2001). Following surgical intervention for PVD, diabetics have up to 55% increased risk. ty. of developing major amputation or death compared to the non-diabetics (Malmstedt et. Stroke. ni v. 1.4.3. er. si. al., 2008).. Findings from the 2010 meta-analysis of 102 prospective studies showed that diabetics. U. have an approximately twofold increased risk for all types of stroke (Sarwar et al., 2010). Diabetics with stroke have 1.5 times increased risk of subsequent stroke when compared to those without diabetes (Shou, Zhou, Zhu, & Zhang, 2015). When compared to nondiabetics, after adjusting for smoking, alcohol, weight and lipid profiles, diabetic males have a 2 fold increased risk of developing a stroke across all ages, whereas female diabetics, in the first post-menopausal decade, have up to 6.5 fold increased risk of 5. 

(27) developing a stroke (Almdal, Scharling, Jensen, & Vestergaard, 2004). The risk of developing stroke is dependent on the glycemic control of an individual. The incidence and severity of stroke are higher among diabetics with poor control of diabetes (H. Li et al., 2012). Diabetics with stroke have a higher rate of mortality, longer hospital stay, poorer recovery and higher disability rate (Kaarisalo et al., 2005).. Diabetic nephropathy. a. 1.4.4. ay. CKD (chronic kidney disease) is defined as a declining kidney function with or without proteinuria. Diabetes is the most common cause of CKD (Pecoits-Filho et al., 2016). The. al. National Health and Nutrition Examination Survey, a population based study in the. M. United States involving over 8,000 individuals reported the prevalence of CKD among undiagnosed diabetics, diagnosed diabetics, pre-diabetics, and non-diabetics as 41.7%,. of. 39.6%, 17.7% and 10.6% respectively (Plantinga et al., 2010). In a systematic review of. ty. 33 studies, the risk of developing CKD among diabetics have been reported to vary from. si. 6.2 times in the white population to 62.0 times among Native Americans (Narres et al.,. er. 2016). The incidence of CKD increases with HbA1c value (C. C. Lin et al., 2013). The incidence of CKD increases linearly starting at HbA1c value of > 6.4% and reaches more. ni v. than 3 folds at HbA1c value of >10% (Schottker, Brenner, Koenig, Muller, &. U. Rothenbacher, 2013).. 1.4.5. Neuropathy. Diabetes is the commonest cause of neuropathy globally (Albers & Pop-Busui, 2014). Neuropathy generally refers to disease of the peripheral nerves which refers to a range of clinical syndromes affecting a variety of peripheral nerve cells and fibers, including 6. 

(28) motor, sensory, and autonomic fibers leading to complications such as unremitting pain, unsteadiness, foot ulceration, amputation and death (Kasznicki, 2014). Neuropathy of the cardiovascular autonomic nervous system increases the risk of mortality over 3 folds (Maser, Mitchell, Vinik, & Freeman, 2003). Based on the review of 29 studies, the estimated prevalence of neuropathy in the general population ranges from 1 to 3 % and increases to 7 % in the elderly (Hanewinckel, van Oijen, Ikram, & van Doorn, 2016). A. a. meta-analysis of 27 studies involving 16,337 diabetics estimated the global prevalence of. ay. neuropathy among patients with type 2 diabetes at 35.78%. The incidence and severity of neuropathy are higher among those with poor glycemic control (Martin, Albers, & Pop-. M. Diabetic retinopathy. of. 1.4.6. al. Busui, 2014).. Diabetic retinopathy is a complication of diabetes, of which the prevalence is strongly. ty. correlated to both the duration of diabetes and level of glycemic control. Diabetic. si. retinopathy worsens with longer diabetes duration, higher HbA1c, and higher blood. er. pressure levels (Bloomgarden, 2002). Diabetic retinopathy is the leading cause of. ni v. blindness among adults aged 20–74 years in developed countries (Solomon et al., 2017). For every 1% increase in HbA1c, retinopathy frequency is almost doubled and the. U. frequency of visual loss increases by 30% (Bloomgarden, 2002). A meta-analysis of 35 studies worldwide involving over 20,000 estimated the global prevalence of diabetic retinopathy was 35.4% (93 million people) in 2010 (Yau et al., 2012).. 7. 

(29) 1.4.7. Feto-maternal complications. About 16% of diabetes in pregnancy is due to pre-gestational diabetes (Hod et al., 2015). Pre-gestational diabetes is associated with more fetal anomaly when compared to gestational diabetes, and the odds of fetal anomaly increases as a diabetic mother gains weight (Correa et al., 2008). Among mothers with pre-gestational diabetes, the risk of developing a major congenital malformation is about 3 to 5 times when compared to non-. a. diabetic mothers (Balsells, Garcia-Patterson, Gich, & Corcoy, 2012). Diabetic mothers. ay. are more likely to require a caesarean section or induction of labour, have large for gestational age or macrosomic babies and have a higher risk of shoulder dystocia for all. M. al. glucose exposures across the distribution of glucose concentration (Farrar et al., 2016).. Diabetes and mortality. of. 1.4.8. ty. People with diabetes have higher all-cause mortality. A population based cohort study. si. in the United States with samples from the National Health Interview Survey (NHIS) between 1997 and 2009 (N = 282,322) and in the National Health and Nutrition. er. Examination Survey (NHANES) between 1999 and 2010 (N = 21,814) estimated that the. ni v. mortality rate was almost double among diabetics (Stokes & Preston, 2017). A metaanalysis of 26 studies found that for every 1% increase in HbA1c, there was a 15%. U. increase risk in all-cause mortality, 25% increase risk in cardiovascular related mortality and 17% increase risk in coronary heart disease fatality (Y. Zhang, Hu, Yuan, & Chen, 2012). The highest risk for death among people with diabetes is due to CVD, more than double in magnitude compared to the non-diabetic population. Other causes of death, which is seen more among diabetics, include cancers, kidney disease, liver disease, infectious diseases, pulmonary disease and central nervous system (Seshasai et al., 2011). 8. 

(30) 1.5. Burden of diabetes. Diabetes is a global pandemic. WHO (World Health Organization) reported that the global prevalence of diabetes has increased from 4.7% (108 million > 18 years old) in 1980 to 8.5% (422 million > 18 years old) in 2014. With the advancement in science and technology, and with the achievement in public health where many communicable diseases have been eliminated, people are living longer (Zimmet, Alberti, & Shaw, 2001).. a. Couple this with urbanization which is related to increased obesity and a sedentary. ay. lifestyle, the number of people with diabetes is increasing faster than projected. The prevalence of diabetes has risen faster in low- and middle-income countries than in high-. al. income countries with the Eastern Mediterranean region and the South East Asian region. M. having the highest prevalence (World Health Organization, 2016).. of. Globally, in the year 2012, diabetes caused the direct death of an estimated 1.5 million people, with another 2.2 million deaths were attributable to high blood glucose (World. ty. Health Organization, 2016). Ischemic heart disease and stroke caused 15.5 million deaths. si. globally in 2015 (GBD 2015 Mortality and Causes of Death Collaborators, 2016). In the. er. United States, 68% of ischemic heart diseased death and 16% of stroke death was. ni v. associated with diabetes (Matheus et al., 2013). In 2010, diabetes caused 73,000 nontraumatic lower limb amputations among Americans above 20 years old (American. U. Diabetes Association, 2017b).. In the year 2010, diabetes was the cause of 2.6% (0.8 million) of all blindness and. 1.9% (3.7 million) of all visual impairment worldwide (Leasher et al., 2016). The United States has the highest number of people with renal failure requiring renal replacement therapy. In the United States, in 2013, the incidence of renal failure was 363 per million/year (117162 people), with a prevalence of almost 2000 / million population 9. 

(31) (661,648 people). Diabetes was the primary cause of almost 50% of renal failure in the United States (American Diabetes Association, 2017c; National Institutes of Health, 2015).. In the United States, the estimated cost to treat diabetes was USD 245 billion in 2012, including USD176 billion in direct medical costs and USD 69 billion in reduced productivity. The largest component of medical expenditure was hospitalization (43% of. a. total cost), followed by prescription medications to treat the complications of diabetes. ay. (18%), medications and diabetes supplies (12%), physician office visits (9%), and. al. nursing/residential facility stays (8%). Indirect costs include increased absenteeism. M. (USD5 billion) and reduced productivity while at work (USD 20.8 billion) for the employed population, reduced productivity for those not in the labor force (USD 2.7. of. billion), inability to work as a result of disease related disability (USD 21.6 billion), and. Diabetes in Malaysia. ni v. 1.6. er. si. Association, 2013).. ty. lost productive capacity due to early mortality (USD 18.5 billion) (American Diabetes. Malaysia is a developing country and just like the rest of the world, is heading towards. U. a diabetes epidemic (Hussein, Taher, Gilcharan Singh, & Chee Siew Swee, 2015). Malaysia has transformed rapidly in economic and in sociodemographic characteristics (Zaini, 2000). With rapid industrialization and mechanization, coupled with higher income level, people are more sedentary and becoming more obese. Being physically inactive and obese are risk factors for developing diabetes (G.-L. Khor, 2012).. 10. 

(32) Since 1986, a series of population survey, the National Health and Morbidity Surveys (NHMS) has been conducted in Malaysia. NHMS I, NHMS II and NHMS III conducted in 1986, 1996 and 2006 showed a dramatic rise in the prevalence of diabetes among those age 30 years and above; 6.3%, 8.2%, and 14.9%, respectively (Letchuman et al., 2010). Malaysia’s fourth NHMS (National Health and Morbidity Survey) in 2011 estimated the prevalence of diabetes among those 18 years and above at 15.2% (2.6 million people). In. a. 2015, the fifth HNMS reported that the prevalence of diabetes among those 18 years and. ay. above has risen to 17.5% (3.5 million people) (Institute of Public Health Malaysia,. al. 2015b).. M. In Malaysia, 56% of those with diabetes seek treatment in the government primary care health clinics, 24.6% in government hospital-based clinics while the rest in private. of. facilities (S. P. Chan, 2015). Data from the National Diabetes Registry report (2009-2012, n= 653,326 people with type 2 diabetes) showed that for the year 2009, 2010, 2011 and. ty. 2012, the percentage of patients achieving clinical target (HbA1c<6.5%) was 19.4%,. si. 24.8%, 22.6% and 23.8% respectively (Ministry of Health Malaysia, 2013).. er. In 2014, an estimated 146,000 Malaysians died due to non-communicable diseases.. ni v. Diabetes caused 3% of the total death, with cardiovascular disease, a major complication of diabetes responsible for 36% of total death (World Health Organization, 2014). In. U. 2012, an audit of Malaysia’s National Diabetes Registry involving over 650,000 type 2 diabetics attending 625 government health clinics nationwide found that the complications of diabetes were nephropathy (7.6%), retinopathy (6.5%), ischaemic heart disease (4.8%), diabetics foot ulcer (1.2%), stroke (1.1%) and amputation (0.5%) (Ministry of Health Malaysia, 2013).. 11. 

(33) In 2010, the Malaysian government spent 16% (USD 600 million) of the health expenditure to treat diabetes, averaging about USD 325 per diabetic patient (P. Zhang et al., 2010). The hospitalization cost per diabetic patient ranged from USD 694 to USD 4,151 while for the outpatient treatment, the cost ranged between USD 78 to USD 362. a. (Wan Norlina Ibrahim, Syed Aljunid, & Ismail, 2010).. Malaysian government’s response to the diabetic epidemic. ay. 1.7. The prevalence of diabetes among Malaysian’s above 18 years old more than doubled. al. from 8.3% in 1996 to 17.5% in 2015 (Institute of Public Health Malaysia, 2015a).. M. Diabetes, cardiovascular diseases, chronic respiratory diseases, and cancer are the four main types of NCD (Non-communicable diseases) that poses a public health burden to. of. Malaysia. Despite all of the efforts that have been undertaken since the 1990’s, the. ty. prevalence of NCD and NCD risk factors such as obesity continues to rise at an alarming. si. rate (Ministry of Health Malaysia, 2017).. er. At the global and regional level, WHO has already produced several mandates. ni v. that support the prevention and control of NCDs. The documents relevant to Malaysia include (Ministry of Health Malaysia, 2010):. U. i. Global Strategy for the Prevention and Control of Non-Communicable Diseases (2000). ii. WHO Framework Convention on Tobacco Control (2003) iii. Global Strategy on Diet, Physical Activity, and Health (2004) iv. Resolution WHA60.23 on Prevention and control of non-communicable diseases: implementation of the global strategy (2007) 12. 

(34) v. 2008-2013 Action Plan for the Global Strategy for the Prevention and Control of Noncommunicable Diseases (2008) vi. Western Pacific Regional Action Plan for Non-communicable Diseases (2009). In Malaysia, a national diabetes registry was started in 2009 and went web-based in 2011. It supported the implementation of the annual “Diabetes Clinical Audit” amongst patients with type 2 diabetes attending the government health clinics (S. P. Chan, 2015).. a. In 2010, Malaysia launched the NCD Prevention – 1 Malaysia (NCDP-1M), a programme. ay. under the National Strategic Plan for Non-Communicable Diseases (NSP-NCD). al. (Mustapha et al., 2014).. M. All of the mandates, policies and programmes adopted by Malaysia pertaining to non-. of. communicable diseases have focused on (Ministry of Health Malaysia, 2010): 1. Health Promotion – increasing awareness, reducing risk factors and promoting. ty. healthy lifestyle (diet and exercise) at all levels e.g. schools, media campaign, work. si. place, community setting, supermarkets. er. 2. Strengthening the health delivery system – better clinical care including better. ni v. treatment, risk factor screening, and rehabilitation services 3. Increasing patient compliance – empowering patients in disease self-care. U. 4. To foster multi-sectoral partnerships and encourage stakeholder participation in developing, implementing, evaluating and advocating non communicable diseases preventions and interventions 5. Monitoring, research and surveillance – diabetes and other non-communicable diseases are monitored with ongoing research and surveillance to identify progress and effectiveness of policies adopted.. 13. 

(35) 6. Capacity building – continuously improving the skills, knowledge and attitude of all health care personnel, both in primary care and hospital settings, to deal with the challenge of chronic disease management. 7. Policy and regulatory interventions – merging non-communicable diseases prevention and control into related health and non-health policy areas, such as those that address urban development (e.g. Healthy Cities), poverty alleviation,. a. and sustainable development needs to be identified and utilised. There is also a. ay. need to establish economic policies that reinforce healthy lifestyle choices through. al. pricing, taxation, subsidies and other market incentives.. Malaysia continued the commitment to tackle diabetes as part of the Ministry of. M. Health’s Plan of Action 2016-2020 with the aim of reducing the prevalence of diabetes. of. from 17.5% in the year 2015 to 15.0% in the year 2020 among adults above 18 years old. 1.8. si. ty. (Ministry of Health Malaysia, 2015b).. Diabetes self-care. er. People with diabetes require lifelong medical treatment and lifestyle modification for. ni v. diabetes control, which are provided by themselves on a daily basis with the aim of preventing or delaying diabetes-associated complications (Ayele, Tesfa, Abebe, Tilahun,. U. & Girma, 2012). Four main activities, collectively known as diabetes self-care activities which affect diabetes control are dietary control, medication adherence, physical activity and self-monitoring of blood glucose (SMBG) (Zhou, Liao, Sun, & He, 2013). People with type 2 diabetes who perform adequate regular physical activity have better diabetes control (Umpierre et al., 2011). Similarly, adherence to a healthy diet, e.g., low carbohydrate, low glycemic index, and high fiber have been shown to effectively improve 14. 

(36) diabetes control (Ajala, English, & Pinkney, 2013). More SMBG practice and coupled with medication intensification and adherence leads to better diabetes control (Glen H. Murata et al., 2009; Rozenfeld, Hunt, Plauschinat, & Wong, 2008). Knowledge has been identified as the foundation in decision making on diet, exercise, blood glucose monitoring and medication adherence (Yee Cheng Kueh, Morris, Borkoles, & Shee, 2015). Patients need the knowledge and skills to make informed choices and to facilitate. a. self-directed changes in behaviour and ultimately to reduce the risk of the associated. ay. complications. However, in most developing countries, Malaysia included, several studies reported that the knowledge of diabetes was non-satisfactory and requires. M. Sivanandy, Sagaran, & Molugulu, 2017).. al. improvement through continuous education by health care professionals (Chinnappan,. of. Studies have shown that the adherence to diabetes self-care practices has not been consistent and is influenced by diverse factors. Sociodemographic background, attitude,. ty. psychosocial factors and patient-provider communication skills are just some of the. U. ni v. er. si. factors influencing diabetes self-care (Luo et al., 2015).. 15. 

(37) 1.9. Statement of Problem. Type 2 diabetes is a major non-communicable disease worldwide, and it is associated with high morbidity and all-cause mortality (Bertoni, Krop, Anderson, & Brancati, 2002). The main aim of diabetes management is to achieve and maintain good glycemic control. Ideally, to be in good control, the HbA1c level among the diabetic patients must be < 6.5% (Ministry of Health Malaysia, 2015a).. a. Chronic hyperglycemia leads to multiple complications such as coronary heart disease,. ay. cerebrovascular disease, peripheral vascular disease, retinopathy, and nephropathy.. al. Diabetes and its related complications is a heavy financial burden on the healthcare cost. M. worldwide. The effects of diabetes also have a major impact on the quality of life among the diabetic patients. Among the diabetics, self-care is a very important aspect of care and. of. is the cornerstone of overall diabetes management. Good diabetes self-care is a prerequisite to achieving optimal glycemic control, and it normally involves activities. ty. such as healthy eating, physical activity, blood glucose monitoring, taking medications,. si. problem-solving, and adaptive coping.. er. In Malaysia, the prevalence of diabetes is high, especially among those above 30 years. ni v. old. Over 56% of those with diabetes receive treatment from government primary care clinics. Despite the support of the government and the advancement in the field of. U. medicine and pharmacology, the prevalence of type 2 diabetes is on the rise. In Malaysia, glycemic control among diabetes patients is very poor. Previous studies have indicated that only 20 to 30% of the diabetic patients have good glycemic control. As a result of poor glycemic control, many diabetic patients suffer from various complications. This increases the healthcare burden of the government.. 16. 

(38) Currently, little is known about the diabetes self-care practices among Malaysians with type 2 diabetes. The reasons why individuals with diabetes do not adhere to the recommendations need to be explored (Gunggu, Thon, & Whye Lian, 2016). This study aims to assess the diabetes self-care and identify factors influencing it among Malaysian with type 2 diabetes mellitus attending government health clinics in the district of Hulu. U. ni v. er. si. ty. of. M. al. ay. a. Selangor.. 17. 

(39) 1.10. Objectives. 1.10.1. General objective. To assess and identify factors influencing diabetes self-care practices among type 2 diabetics in the district of Hulu Selangor.. 1.10.2. Specific objectives 1. To systematically review the literature on factors associated with diabetes. a. self-care practices.. ay. 2. To translate and validate the English language version of the Diabetes. al. Empowerment Scale, Diabetes Distress Scale, and the Chronic Illness. M. Resources Survey Scale into the Malay language version. 3. To determine if diabetes self-care practices are associated with glycaemic. of. control.. 4. To determine if knowledge is associated with diabetes self-care practices. ty. and glycaemic control.. si. 5. To determine the association between psychosocial factors and diabetes. er. self-care practices.. ni v. 6. To determine the direct and indirect effects of age, diabetes duration, knowledge and psychosocial factors with diabetes self-care practices.. U. In this study, the first objective will be answered in Chapter 2 (Literature Review). while the second objective will be answered in Chapter 3 (Methods). The third, fourth, fifth and sixth objectives are answered in chapter 4 (Results).. 18. 

(40) 1.11. Research questions. This study addresses the following questions. How well is the diabetes control among Malaysian with type 2 diabetes attending government health clinics in the district of Hulu Selangor? How well are they practicing diabetes self-care activities? Does knowledge level associate with diabetes self-care and glycemic control? What are the factors influencing diabetes self-care practices among Malaysian with type 2 diabetes attending. a. government health clinics in the district of Hulu Selangor? These are the questions which. ay. will be answered in this study. How these factors relate to each other and their impact on. al. diabetes self-care activities will be uncovered in this study.. M. Previous studies involving Malaysians with diabetes have failed to explore the array of possible factors influencing diabetes self-care practices. If any, these factors were. of. studied individually, thus disabling analysis of the possible association between them and. ty. diabetes self-care.. si. In reality, many of these factors interact with each other and have a varying degree of association with diabetes self-care. This study aims to identify the factors that are. er. commonly associated with diabetes self-care practices and investigate the association. U. ni v. between them.. 1.12. Significance of this study. A study in the area of diabetes self-care practices, and specifically factors influencing them among Malaysian with type 2 diabetes is essential. At present, there is very limited information regarding the self-care practices of Malaysians with type 2 diabetes. Despite many years of health campaigns, especially those advocating for a healthy lifestyle to 19. 

(41) prevent chronic illnesses, not much is known if the message actually reached the target audience. From the abundance of available literature regarding clinical status and diabetes control among Malaysians, it is clear that we are not progressing much concerning glycemic control.. Firstly, this study will provide us with the information about self-care practices among Malaysians with diabetes. Most importantly, this study will seek to find what factors. ay. a. influence diabetes self-care and how these factors interact with one another.. The information gathered from this study will benefit everyone. As we all know, the. al. high morbidity and mortality associated with diabetes do not only affect the patient alone,. M. it further strains the presently limited public healthcare budget. By knowing, working and putting emphasis on the right factors influencing diabetes self-care, the outcome will be. of. better glycemic control, lesser morbidity and mortality related to diabetes, and a reduction. ty. in public healthcare expenditure and a healthier and more productive workforce.. si. The information gained from this study will enable healthcare providers to have an. er. overall view of how an array of factors influence diabetes self-care practices, and. ni v. subsequently to manage each patient individually.. This study will have the most significant impact on the patients themselves, as the. U. identification of factors influencing diabetes self-care should be the target of health care providers, health programs, and health policies. Thus, the delivery of healthcare services will be more effective, and with a better understanding between the healthcare provider and the patient, ultimately this will translate into better health outcome.. 20. 

(42) CHAPTER 2: LITERATURE REVIEW 2.1. Chapter overview. This chapter discusses the management of diabetes in Malaysia and the need for proper diabetes self-care to achieve good glycaemic control. The importance of knowledge in diabetes self-care and glycaemic control are discussed. This chapter then describes the process of the systematic search which was undertaken to identify the relevant studies,. a. and ultimately factors which influence diabetes self-care. Age, sex, education level,. ay. duration of diabetes, knowledge, support, empowerment, self-efficacy, diabetes distress, and depression were then modeled about how these factors influenced diabetes self-care. M. al. and each other.. Control and management of type 2 diabetes. of. 2.2. ty. Diabetes leads to multiple harmful complications, including death. These. si. complications are mainly associated with poor glycemic control (Olokoba, Obateru, & Olokoba, 2012). People with diabetes require proper and optimal blood glucose. er. management, risk factor identification and reduction, and comprehensive management of. ni v. comorbidities and complications.. U. The findings from landmark studies such as; the Diabetes Control and Complications. Trial (DCCT), the DCCT Epidemiology of Diabetes Interventions and Complications (EDIC), the United Kingdom Prospective Diabetes Study (UKPDS) and post-Trial Monitoring, the Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified-release Control Evaluation (ADVANCE) and Veterans Affairs Diabetes Trial (VADT) have been the basis for most of the diabetes control and management. 21. 

(43) recommendations by the American Diabetes Association (American Diabetes Association, 2017a). The DCCT(1982-1993) was a controlled clinical trial involving 1441 subjects with type 1 diabetes, comparing near normal glucose control (average HbA1c= 7.2%) with safe asymptomatic glucose control (average HbA1c=9.1%). The DCCT found that near normal glucose control reduced the risk of retinopathy by 76%, nephropathy by 50% and. a. neuropathy by 60% (Nathan, 2014).. ay. The EDIC study is a continuation study of the DCCT study, with the involvement of over 90% of the original study participants. After 30 years of follow-up in the DCCT and. al. EDIC studies, intensive therapy reduced the incidence of major cardiovascular events. M. (nonfatal myocardial infarction, stroke, or cardiovascular death) by 32% (DCCT/EDIC Research Group, 2016). Findings from the DCCT and EDIC studies are important for. of. people with type 2 diabetes because the complications development process is likely to. ty. be similar for both type 1 and type 2 diabetes (National Institutes of Health, 2008).. si. The UKPDS (1977-1991) was a multicenter controlled trial involving 5102 people with type 2 diabetes, comparing the outcome between intensive glucose control (mean. er. HbaA1c=7.0%) with conventional therapy (mean HbA1c=7.9%). Other factors such as. ni v. blood pressure control, weight management, and treatment modalities were also studied. Data from 30 years of the UKPDS and the post-trial monitoring study concluded that. U. intensive glucose control reduces; 25% risk for microvascular disease, 12% risk for any diabetes-related endpoint compared to conventional diet therapy, and a 16% risk of myocardial infarction (UKPDS, 2017). Intensive glucose control with metformin decreased the risk of diabetes-related complications in obese people with type 2 diabetes while tight blood pressure control resulted in reductions of diabetes-related deaths, complications related to diabetes, progression of diabetic retinopathy and deterioration in. 22. 

(44) visual acuity. The use of ACE-inhibitors was also associated with lesser diabetes related death and microvascular complications (UKPDS, 2017).. The blood pressure arm of the ADVANCE study (randomization in 2003, follow-up 4.5 years) involving 11140 participants reported that a modest reduction in blood pressure by an average of 5.6/2.2 mm Hg with perindopril/indapamide compared with placebo. a. reduced cardiovascular death and nephropathy by 18% (Poulter, 2009).. ay. The Hypertension Optimal Treatment (HOT) study, a multicenter study trial involving 18790 patients from over 26 countries found that among their study population with. al. diabetes, those with a diastolic blood pressure of ≤80mmHg had a 51% risk reduction in. M. major cardiovascular event than those with a diastolic blood pressure of ≤90mmHg. Those on aspirin had a reduction in major cardiovascular event and myocardial infarction. of. by 15% and 36% respectively (Hansson et al., 1998). The main message from these trials. ty. was improved glycemic control and management of risk factors reduces both. si. microvascular and macrovascular complications.. er. The American Diabetes Association recommends the use of specific pharmacotherapy. ni v. to achieve clinical targets. Angiotensin Converting Enzyme inhibitor (ACE-i) or Angiotensin Receptor Blocker (ARB) should be the first line antihypertensive of choice. U. among diabetics. Meta-analysis of 10 randomized controlled studies, including landmark studies such as the UKPDS and ADVANCE studies (n= 21,871 participants) found that treatment with ACE-i/ARBs in hypertensive patients with type 2 diabetes resulted in a reduction of 17% in cardiovascular mortality (J. Cheng et al., 2014). ACE and ARB’s have a renal protecting effect in diabetes when compared to other classes of antihypertensive medication, independent of the blood pressure changes (Carlos, Giuseppe, & Piero, 2005; Ganesh & Viswanathan, 2011). 23. 

(45) People with diabetes have an increased risk of lipid abnormalities (Vijayaraghavan, 2010). Along with lifestyle modification, the American Diabetes Association has recommended the use of statins among diabetics above 40 years old regardless of any additional risk factors (American Diabetes Association, 2017a). A meta-analysis of 14 randomized trials of statin therapy ( n=18686 diabetics, followed up over a period of 4.3 years) reported that the use of statin as a lipid lowering therapy among diabetics reduces. a. the risk; of all-cause mortality by 9% per mmol/L of LDL reduction, vascular mortality. ay. by 13%, myocardial infarction by 22%, coronary vascularization by 25% and stroke by 21% (Kearney et al., 2008). Statins also have a role in renal function as it is able to reduce. al. albuminuria and maintain the glomerular function rate (Geng, Ren, Song, Li, & Chen,. M. 2014; Shen et al., 2016).. of. The use of aspirin, an anti-platelet as a secondary preventive measure for cardiovascular event is well established. However, the use of aspirin as primary. ty. prevention for cardiovascular disease has not been consistent, with findings differing. si. between subpopulation (Antithrombotic Trialists Collaboration, 2009; Nicolucci, 2011;. er. C. Zhang et al., 2010). As such, the American Diabetes Association has recommended. ni v. the use of aspirin as primary prevention among diabetics aged ≥50 years old with at least one additional major risk factor (family history of premature atherosclerotic. U. cardiovascular disease, hypertension, dyslipidemia, smoking, or albuminuria) and are not at increased risk of bleeding (American Diabetes Association, 2017a).. Data from the National Health and Nutrition Examination Survey (NHANES) of the United States have estimated that in between 2011 to 2012, the national prevalence of diabetes was at between 12% to 14% among adult Americans. The prevalence of diabetes was higher among ethnic minorities. The prevalence of diabetes among Blacks and 24. 
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