[bookmark: _GoBack]
KWAME NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY,
KUMASI, GHANA




SELF-MANAGEMENT OF DIABETES AMONG TYPE 2 DIABETES MELLITUS PATIENTS ATTENDING DIABETES CLINICS IN SELECTED HOSPITALS IN THE TAMALE METROPOLIS, NORTHERN REGION, GHANA.

By
Richard Adongo Afaya



A THESIS SUBMITTED TO THE DEPARTMENT OF NURSING, COLLEGE OF HEALTH SCIENCES IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF MASTER OF PHILOSOPHY IN NURSING


OCTOBER, 2019

1

[bookmark: _Toc22632363]DECLARATION
I do hereby declare that this thesis is a record of my own research work towards the award of an MPhil Nursing Degree. To the best of my knowledge, it contains no material previously published by another person or material which has been accepted for the award of any other degree of the University, except where due acknowledgement has been made in the text. 


RICHARD ADONGO AFAYA     …………………….                  ………………………..
(PG9451817)
STUDENT NAME & ID               SIGNATURE                              DATE


CERTIFIED:
DR. (MRS) VICTORIA BAM        …………………………….       ……………………………..
SUPERVISOR                               SIGNATURE                              DATE


CERTIFIED
DR. (MRS) VERONICA MILLICENT DZOMEKU  ………………..               ………………
(HEAD OF DEPARTMENT)                                   SIGNATURE                   DATE



[bookmark: _Toc22632364]ABSTRACT	
Background: The rising number of persons living with diabetes in Ghana has posed a huge economic burden to the patients and their families, healthcare systems and the national economy. This study aimed at assessing self-management among Type 2 diabetes mellitus patients attending diabetes clinics in public hospitals in the Tamale Metropolis. 
Methods: The study was conducted at three government hospitals in the Tamale Metropolis, Ghana. A descriptive cross sectional design was used and convenience sampling technique was employed to recruit respondents for a period of four months. Data were collected using structured questionnaire. 
Results: Of the 330 patients whose data was included in the analysis, the majority (73%) had good knowledge and 27% had poor knowledge of diabetes. Educational level, monthly income, occupation, place of residence and duration of diabetes were the factors significantly associated with knowledge of diabetes. The least performed self-management activity was self-monitoring of blood glucose (0.53 ± 1.27 days per week), followed by diet (3.95 ± 1.04 days per week). The highest performed activity was foot care (4.35 ± 1.31 days per week). Educational level and gender were significantly associated with self-management practices. More than half of the patients (57.9%) had poor glycaemic control. Women were less likely to have poor glycaemic control than men [COR=0.36 (95%CI: 0.22-0.58), p<0.001]. Rural residence [COR=1.60 (95%CI: 1.04-2.78), p=0.035] and overweight [AOR=3.05 (95%CI: 1.08-8.58), p=0.034] were associated with higher odds of uncontrolled diabetes. 
Conclusion: The patients’ adherence to self-management practices and level of glycaemic control were suboptimal. It is recommended that health care professionals providing education and counselling strengthen specific areas of knowledge including knowledge on medication, self-monitoring, and knowledge on complication in their future education sessions. 
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[bookmark: _Toc22632372]1.1: Background to the Study
Diabetes Mellitus (DM) is the most common non-communicable disease (NCD) and is now a leading cause of morbidity and premature deaths worldwide, particularly in sub-Saharan Africa (Sarfo-Kantanka et al., 2016). It is a chronic progressive metabolic syndrome characterised by elevated plasma glucose levels as a result of complete (Type-1) or partial (Type-2) lack of insulin hormone (Alhaik et. al., 2018; World Health Organisation [WHO], 2016; Kishore et al., 2015; Shrivastava, Shrivastava & Ramasamy, 2013). In Type 2 diabetes mellitus (T2DM), the body lacks the capacity to produce or use insulin and is associated with ageing, obesity, lack of exercise and impaired glucose metabolism (D’Souza et al., 2017). In the past, diabetes was believed to be a disease occurring mostly in developed countries and was considered a disease of affluence, but studies have shown a rise in the incidence of T2DM and its associated complications in developing countries (Shrivastava et al., 2013). The number of people living with diabetes mellitus has reached a nearly epidemic level with about 425 million people having the disease worldwide as at the year 2017. This figure is expected to increase up to 625 million by 2045 (International Diabetes Fideration [IDF], 2017). It has been projected that more than 80% of the global upsurge will occur in low and middle-income countries, with the highest comparative increase expected to happen in the urban populations of Sub-Saharan Africa due to urbanization, industrialization and lifestyle changes (Sarfo-Kantanka et al., 2016). Most of the burden is and might continue to remain in developing countries, especially sub-Saharan Africa (SSA) where there are scarce resources and inadequate health facilities to manage DM and its complications than in the developed world (Herrington et al., 2018).
According to the International Diabetes Federation, 14 million people had diabetes in Africa in 2015 and the figure is projected to reach 34 million by 2040. The above prediction shows a 142% surge in the prevalence of diabetes mellitus in Africa by 2040, compared with an expected 52% increase in the rest of the world (IDF, 2015). In Africa, 321 000 deaths were attributed to diabetes in 2015 and 79% of those deaths occurred in people under 60 years, threatening the productive work force in the sub region (IDF, 2015). 
There is evidence of a rising rate of T2DM with most cases (62%) remaining undiagnosed in Africa and there is now a significant diabetes burden in Ghana (Kugbey et al., 2017). In Ghana, the International Diabetes Federation reports that a total of 440,000 representing 3.35% of adults aged 20 to 79 years were projected to have diabetes in the year 2013 (IDF, 2013). Ghana also recorded 8,529 diabetes-related deaths in the same year. These figures are expected to double over the next two decades, thereby threatening most of the development success attained by Ghana and Africa at large (IDF, 2013) if management of diabetes is not improved. 
There are different approaches to self-management and evidence shows that self-management requires a team approach where the client plays a key role (Coyle, Francis, & Chapman, 2013). Once a diagnosis is established, the patient has a tremendous responsibility of managing the disease through blood sugar testing, following the recommended diet and exercise plan, as well as taking medication (Shrivastava et al., 2013). However, self-management goes beyond performing only these tasks. Success in self-management requires that the patients integrate the knowledge they receive appropriately and manage problems as they arise. Eventually, they become  experts in managing their diabetes (Coyle et al., 2013). 
Self-management can be described as a person’s capacity to manage symptoms, treatments, lifestyle changes, and consequences of a disease together with the family, society and health care providers (Jannoo & Khan, 2018; Iregbu & Iregbu, 2016). For T2DM patients, self-management which is made up of 98% of the self-care is very demanding, multifaceted and intricate. The clients have a responsibility each and every day of managing and controlling their blood glucose levels in order to delay complications (Jannoo & Khan, 2018). Effective self-management of T2DM is crucial and contributes to reduction of life-threatening complications including; hypertension, neuropathy, nephropathy, cardiovascular disease, retinopathy and impotence (de-Graft Aikins, Agyei-Mensah & Agyeman, 2015). Self-management is the most essential facet of diabetes management. It improves glycaemic control, reduces healthcare costs, delays complications and promotes quality of life (Alrahbi, 2014; Iregbu & Iregbu, 2016). Self-management practices comprises compliance to recommended dietary regimen, exercise, taking medications and monitoring blood glucose as well as weight management (Janoo & Khan 2018; Kugbey et al., 2017). There is evidence to show that T2DM patients’ adherence to self-care practices is poor in both developed and developing nations (Mogre et al., 2017; García-Pérez, et al., 2013). 
Currently, literature regarding self-management among patients with T2DM in Ghana is scant (Mogre et al., 2017; Kugbey et al., 2017). Available literature shows poor compliance of patients with T2DM regarding self‑care advice by health professionals. The few studies conducted in Ghana have focused on only some aspects of self-management such as patients’ knowledge on diabetes mellitus (Kugbey et al., 2017), adherence to self-care behaviours (Mogre et al., 2017) and glycaemic control (Apini et al., 2018; Titty, 2010). This study sought to assess all aspects of diabetes self-management in Type 2 diabetes mellitus patients visiting outpatient diabetes clinics at public health facilities in Tamale.
[bookmark: _Toc22632373]1.2: Problem Statement
The rising number of persons with diabetes mellitus has posed a huge economic burden to the patients and their families, healthcare systems and the national economy. The life-threatening complications, disability and untimely deaths associated with diabetes bring about a substantial loss of family revenue (WHO, 2016; MOH report, 2012). Complications from diabetes mellitus have led to increased disability, decreased life expectancy and huge healthcare costs for almost all communities (IDF, 2015). The dramatic surge in number of diabetes mellitus cases and the huge economic burden coupled with the pressure on the healthcare budget, as well as poor self-management of the disease has made it become an emerging public health problem for clients, health professionals and society (WHO, 2016).
In 2010, diabetes mellitus healthcare expenditure accounted for 11.6% (USD 376) billion of the total health care expenditure globally and by 2030, this figure will surpass USD 490 billion (IDF, 2012). Though the diabetes mellitus burden is highest in Africa (Sarfo-Kantanka et al., 2016), only 1% of the global health care costs is directed towards diabetes in Africa (Doherty et al., 2014). 
The burden of diabetes mellitus in Ghana is increasing exponentially. As of the year 2015, 266, 200 adults aged between 20 to 79 years had diabetes and about 4,790 diabetes related deaths were recorded that same year (WHO, 2016). The present National Health Insurance Scheme (NHIS) in Ghana does not cover all Non-Communicable Diseases (MOH report, 2012). The Government of Ghana increased income tax from 15.5% to 33% in January 2014 which had an impact on the cost of medicines that are used to treat diabetes (Nam, 2017). It has been reported that even though Ghana has a national NCD plan, it is not being implemented and there are no guidelines for management of NCDs. This has resulted in a weak monitoring and surveillance of NCDs including diabetes mellitus, poor extended services for prevention of secondary complications from diabetes, as well as education on how patients can manage their diabetes by themselves (IDF, 2014).
Published data on diabetes self-management in Ghana is scant. The few studies conducted among T2DM patients in the country indicates poor knowledge of diabetes (Kugbey et al., 2017), low adherence to self-management practices (Mogre et al., 2017) and poor glycaemic control (Apini et al., 2018; Mobula et al., 2018). A study done at the Tamale Teaching Hospital revealed a prevalence of poor glycaemic control among 60% of T2DM patients (Titty, 2010). Ineffective glycaemic control can lead to life threatening complications including both micro and macro vascular complications such as cerebrovascular and coronary heart diseases, blindness, kidney failure and neuropathy (Mobula et al., 2018; Obirikorang et al., 2016). It is therefore imperative to assess self-management of diabetes in patients with T2DM to prevent complications and reduce diabetes related mortalities.
[bookmark: _Toc22632374]1.3: Aim of the Study
The study aimed to assess self-management of diabetes among T2DM patients in the Tamale Metropolis. The findings from this study can afford an opportunity for stakeholders in diabetes management (clinicians and researchers) to assess the critical aspects of diabetes self-management in order to provide support, improve on services or make changes where necessary.
[bookmark: _Toc22632375]1.4: Objectives of the Study
[bookmark: _Toc22632376]1.4.1: Main Objective 
The main objective of this study was to assess self-management of diabetes in Type 2 diabetes mellitus patients’ attending diabetes clinics in the Tamale Metropolis.
[bookmark: _Toc22632377]1.4.2: Specific Objectives 
The study sought to specifically;
1. Assess Type 2 diabetes mellitus patients’ level of knowledge on diabetes and self-management practices.
2. Examine Type 2 diabetes mellitus patients’ adherence to self-management practices.
3. Determine the level of glycaemic control among Type 2 diabetes mellitus patients.
[bookmark: _Toc22632378]1.5: Research Questions
1. What is the level of knowledge of diabetes and self-management among Type 2 diabetes mellitus patients in the Tamale metropolis?
2. What are the self-management practices of Type 2 diabetes mellitus patients in the Tamale metropolis?
3. What is the level of glycaemic control among Type 2 diabetes mellitus patients in the Tamale metropolis?
[bookmark: _Toc22632379]1.6: Justification of the Study
The risk of complications of DM can be minimised by proper self-management practices. Thus, patients’ knowledge of self-management of diabetes mellitus, practice of self-management activities and glycaemic control needs to be assessed. The study findings may be used by healthcare professionals to develop an educational package to empower those suffering from diabetes on the best ways to prevent and/or delay complications. This will facilitate long-term risk factor reductive lifestyle among DM patients. The morbidity, disability and mortality resulting from these complications will be prevented, decreased and/or delayed leading to improved life expectancy for T2DM patients. Resources that are used to manage these complications could be channeled to address other development priorities. The recommendations of this study will assist in policy formulation and provide evidence of putting more emphasis on preventive healthcare and also serve as a model for managing diabetes. The study findings will inform policy makers in the training institutions to improve their curricula to capture the needful preclinical training on managing diabetes mellitus.
[bookmark: _Toc22632380]1.7: Operational Definitions
Knowledge: Respondents who were able to respond correctly to all the 66 knowledge questions.
Good Knowledge: Clients with a score of the mean knowledge score and above.
Poor Knowledge: Clients with a score below the mean knowledge score.
Self-management: A personal activity to take care of one’s own self when having diabetes.
Self-management practices: Self-reported performance of activities such as self-blood glucose testing, food plan choices, taking medications, exercising, and feet examination that patients with DM undertake to control their condition.
Good Glycaemic Control: Clients with fasting blood sugar (FBS) values not more than 7.0mmol/L (WHO, 2006).
Poor Glycaemic Control: Patients with fasting blood sugar (FBS) values of 7.0mmol/L or above (WHO, 2006).
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[bookmark: _Toc22632383]2.1: Overview of Diabetes
Diabetes mellitus is a chronic progressive metabolic syndrome or disorder with unusually high sugar level in the blood stream largely as a result of complete (Type-1) or partial (Type-2) lack of insulin hormone. In people with this disease, the body is not able to properly use and store glucose and this may be because insulin production is inadequate, or because the body has become insensitive to insulin, or both (Shrivastava et al., 2013; Kishore et al., 2015). This causes sugar in the blood to surge, which if not controlled can cause damage to various organs in the body, and is a major reason for the rise in cardiovascular diseases (Wattana et al., 2007). Several factors have been identified to predispose people to diabetes which include genetic and lifestyle factors such as overweight/obesity, lack of exercise and a high-fat/low-fiber diet. Population growth, ageing populations, increasing urbanization, poor nutrition during pregnancy, ethnicity and low income levels, dietary changes, family history of DM, smoking and alcohol as well as changes in other lifestyle patterns are widely responsible for the diabetes pandemic (Jackson et al., 2014; Gautam et al., 2015; Onyekachukwu, 2016). 
Numerous complications may arise because of poor self-management of diabetes which include; neuropathy, retinopathy, nephropathy and cardiovascular diseases as well as foot lesions. Neuropathy occurs when diabetes affects the tiny vessels that supply the nerves which lead to neuronal malfunction mainly in the peripheral and autonomic nervous system (Elhendi, 2015). Retinopathy, the most common eye disease among diabetes patients occurs as a result of long term exposure of blood vessels in the eyes due to abnormally high levels of glucose. This usually leads to leaking, swelling and likely closure of the blood vessels. Some patients may also experience abnormal growth of new blood vessels on the retina (Apini, 2016). Nephropathy, metabolic and hemodynamic changes associated with diabetes can lead to glomerular sclerosis and fibrosis. Diabetic nephropathies manifest as progressive albuminuria, increased blood pressure and even end-stage renal disease (Elhendi, 2015). Cardiovascular diseases such as coronary heart diseases and stroke causes majority of deaths and morbidity in diabetes patients. People with diabetes are four times likely to have cardiac disease than non-diabetics (IDF, 2013). Foot lesions occur in diabetes patients as a result of loss of sensation due to peripheral neuropathy. Diabetic sores is one of the severe complications of diabetes and in extreme cases, it may lead to amputations. About 15% of diabetics are likely to develop foot lesions (Apini, 2016).
[bookmark: _Toc22632384]2.2: Diabetes Burden
Diabetes mellitus poses a major economic challenge on the individual, family, national healthcare system and economy (Mehammedsrage, 2011). According to the WHO (2016), diabetes is an important international health problem and one of four priority non-communicable diseases across the world. It is reported that 422 million were suffering from diabetes in the year 2014, compared to 108 million in 1980. The prevalence of diabetes all over the world has nearly doubled since 1980, increasing from 4.7% to 8.5% among adults. There have been high rates of diabetes prevalence in developing countries compared to the developed world over the past decade (WHO, 2016). 
Diabetes mellitus and its complications has brought about considerable financial loss to patients and their families, and to health facilities and economies of nations through direct medical costs and loss of job and income (WHO, 2016). Diabetes led to 1.5 million deaths in 2012 worldwide (WHO, 2016). Due to the lack of access to skilled health professionals, inadequate health facilities in Africa, and the huge cost associated with treating DM and its complications, the burden of the disease is significantly felt (Apini, 2016). Sub-Saharan Africa faces a huge challenge because of its double burden of having to tackle both communicable and non-communicable diseases. As a result, the majority of diabetes patients die from complications which could have been prevented.
The International Diabetes Federation report indicated that Ghana had a prevalence of 3.35% in 2013 and 8,529 mortalities resulting from diabetes (IDF, 2013). According to the Ministry of Health report, the prevalence of diabetes among adult population now ranges from 6% to 9% (MOH report, 2012). The exponential increase in the number of DM cases from 39, 789 in 2005 (MOH report, 2012) to 266, 200 in 2015 (IDF, 2015) in the country is alarming, and pressure on the economy as well as poor self-management has made the disease a major public health concern for clients, professionals and communities. Ghana is also faced with inadequate healthcare facilities, inadequate number of skilled health personnel and limited resources, and all these significantly affect the economy (WHO, 2016; Mogre et al., 2016). The high cost of drugs in addition to the low socioeconomic status of some Ghanaian diabetes patients has resulted in underutilization of health services rendered to patients and poor adherence to diabetes treatment regimen.
[bookmark: _Toc22632385]2.3: Knowledge on Diabetes among Patients with Type 2 Diabetes Mellitus.
Many studies have been conducted to investigate T2DM patients’ knowledge level on their condition across different settings (Alhaik et al., 2018; Obirikorang et al., 2016; Chinnappan et al., 2017). The patients require the knowledge and skills to enable them take planned actions to enhance changes in lifestyle that will eventually decrease or prevent the risk of developing complications associated with the disease (Obirikorang et al., 2016; Chinnappan et al., 2017). Diabetes patients’ knowledge of the disease is very crucial for successful management of the condition. Studies have established that health literacy concerning diabetic diet, sugar testing, exercise, foot care and medications are important to efficiently self-manage the disease (Alhaik et al., 2018; Muchiri, Gericke & Rheeder, 2016).
Several studies have demonstrated that most T2DM patients had poor to moderate level of knowledge on the disease (Chinnappan et al., 2017; Ntontolo et al., 2017; Konduru et al., 2017; Dinesh, Kulkarni & Gangadhar, 2016; Saleh, Ara & Afnan 2016; Shams et al., 2016; Ather et al., 2016; Mahammadi et al., 2015; Al-Maskari et al., 2013). Numerous researches done around the world have reported poor knowledge of diabetes mellitus (Al-Makari et al., 2013; Kugbey et al., 2017). The majority of patients from a study in Sri Lanka (75%) had either moderate or good knowledge. Though the study in Sri Lanka did not assess how individuals’ obtained information about DM, the authors indicated that higher educational level coupled with well-established social and media systems in Sri Lanka might have had an impact on their knowledge about diabetes mellitus (Herath et al., 2017). Another study in Nigeria indicated that the studied population was knowledgeable (Adibe et al., 2009).
Regarding knowledge of  risk factors and causes of DM among T2DM patients in India, 63% knew diabetes is hereditary, and 48% were aware of obesity as a risk factor (Konduru et al., 2017). In a similar study in India, Altaf et al. (2014) established that 5.9% and 23.5% knew that obesity and genetic predisposition respectively can lead to diabetes. About 60% (Al-Maskari et al., 2013), 41.58% (Tanjia et al., 2016), and 45.25% (Chinnappan et al., 2017) of patients said diabetes is caused by excess intake of sugar and sweets. Regarding the causes of diabetes, only 14% (Mohammadi et al., 2015) and 35.25% (Chinnappan et al., 2017) agreed that it is caused by insufficient production of insulin. A recent study in Sri Lanka by Herath et al. (2017) indicated that around 77% of respondents knew obesity as a risk factor for DM and 84% were aware that reduced exercise could lead to DM. In their study, about 75.48% knew that cuts and abrasions on a person suffering from diabetes heal more slowly and 46.15% knew that diabetes is caused by lack of effective insulin in the body. A significant number, 41.72% knew diabetes is not curable. The high level of knowledge found in the study by Herath and colleagues could be due to the high literacy rate of 100% and the fact that most of the patients were young and had lived with diabetes for over ten years which was significantly associated with knowledge of diabetes. 
Some of the studies reported significant knowledge deficits in questions relating to signs and symptoms. In a study by Carrillo-Alarcón et al. (2015), it was found that 80.6% could not recognize symptoms of low blood sugar and 50.3% of hyperglycaemia. Around 70% of patients knew that urinating frequently and thirst are signs of hyperglycaemia and 74.6% of the respondents knew that wounds in diabetics take longer time to heal. In another study, about 60.2% had no knowledge about hypoglycaemia (Saleh, Ara & Afnan 2016). 
[bookmark: _Toc22632386]2.3.1: Knowledge on Diet in Type 2 Diabetes Mellitus Patients 
Diet has an essential role in maintaining optimal glycaemic level in T2DM patients. It is evident that DM patients have a diet plan with their dietician but most of them do not have sufficient knowledge about their diet (Steyl & Philips, 2014; Adeniyi et al., 2015). Studies from sub-Saharan Africa showed that patients demonstrated only fundamental knowledge of the recommended dietary plan (Obirikorang et al., 2016; de-Graft Aikins et al., 2015; Hjelm & Mufunda, 2010) but also exposed many deficiencies in their knowledge concerning fried foods and sugar-level of food (Adisa et al., 2009). In a South African study, 73.3 % of T2DM patients had poor knowledge on a healthy diet (Okonta, Ikombele, & Ogunbanjo, 2014). There is also evidence indicating that the majority of T2DM patients in one study did not have knowledge regarding healthy food choices for people living with diabetes (Steyl & Philips, 2014). Respondents had no knowledge regarding the amount of food they were permitted to eat (Adisa et al., 2009) and this has implications for the control of diabetes. In a qualitative study all 17 participants were knowledgeable and certain about healthy eating such as consuming fruits and vegetables, avoiding fatty foods and eating small quantity of food at a time (Adeniyi et al., 2015). A study conducted among African American T2DM patients in the United States showed that most of the respondents had good knowledge on diet (Two Feathers et al., 2005). Patients with adequate knowledge on healthful food choices and not delaying or skipping meals are able to prevent episodes of hypoglycaemia and hyperglycaemia (Adeniyi et al., 2015).
[bookmark: _Toc22632387]2.3.2: Knowledge on Exercise in Type 2 Diabetes Mellitus Patients 
Adequate knowledge of the intensity and duration of exercise is essential particularly to cardiovascular health of T2DM patients. The American Diabetes Association recommends regular exercises of 150 minutes per week for DM patients (ADA, 2013). Some studies on the knowledge of patients about the physical activity aspects of diabetes self-management indicated that a high percentage of patients had knowledge of the significance of aerobic exercises (Awotidebe et al., 2016; Adeniyi et al., 2015; Steyl & Phillips, 2014; Jackson et al., 2014; Hjelm & Mufunda, 2010; Adisa et al., 2009) in the control of diabetes. A study indicated that 61.68% of respondents said exercise is beneficial to control diabetes (Padma, Bele, & Bodhare, 2012). Contrary to the above, other studies have demonstrated poor knowledge on exercise. A recent study by Alhaik et al. (2018) showed poor knowledge on exercise among T2DM patients in Jordan. The majority of respondents (92.2%) in a study done in South Africa had insufficient knowledge of the essence of exercise (Okonta et al., 2014). Similarly, previous studies from Nigeria and Egypt have demonstrated that most T2DM clients did not have adequate knowledge about the importance of physical activity to control the disease (Bayumi & Saley, 2016; Jackson et al., 2014). Studies have shown that 27.6% (Jie et al., 2013) and 49.3% (Carrillo-Alarcón et al., 2015) of the respondents reported that regular exercise will escalate the demand for insulin. Knowledge and practice of regular aerobic exercises for a minimum of 150 minutes every week promotes weight loss, improves psychological wellbeing, and lowers HbA1c (ADA, 2013).
[bookmark: _Toc22632388]2.3.3: Knowledge on Self-monitoring of Blood Glucose (SMBG) in Type 2 Diabetes Mellitus Patients
Diabetes patients’ knowledge of SMBG and information from SMBG can be used to adjust diet and medication doses for adequate glycaemic control (Ul et al., 2012). Most T2DM patients from Zimbabwe (Hjelm & Mufunda, 2010) and Nigeria (Adisa et al., 2009) said they were not aware of self-monitoring of blood glucose. Around 81.7 % of T2DM patients in Nigeria did not know how to check their blood sugar level at home (Adisa et al., 2009). A study by Saleh, Ara & Afnan (2016) in Bangladesh and Al Bimani, Khan, & David, (2015) in Malaysia indicated that 35% and 43% respectively did not know the normal blood glucose level. Around 81.7% of DM patients in a previous study did not know how to monitor their blood sugar level at home (Adisa et al., 2009). About 59% of T2DM patients did not understand the frequency for blood sugar testing in Rwanda (Mukeshimana et al. 2015).
A study done in the Unites States indicated that 66% DM patients had no knowledge of their last HbA1c value (Heisler et al., 2005). One study in India reported that 51% of the sample knew DM patients should check their blood sugar on a regular basis (Altaf et al., 2014). Another study by Mukeshimana and colleagues (2015) in Rwanda showed that the majority 88.7% of respondents had knowledge of the ideal range of blood glucose. 
[bookmark: _Toc22632389]2.3.4: Knowledge on Foot care in Type 2 Diabetes Mellitus Patients 
 Knowledge of foot care among patients with T2DM can enhance adherence to foot care practices and prevent diabetic foot ulcers. Studies done in Indonesia and Nigeria found out that only 2.5% (Ahs & Maneewat, 2017) and 30.1%  (Desalu et al., 2011) of diabetes patients respectively demonstrated good knowledge on diabetic foot care with most patients having low to moderate level of knowledge. However, a study at Saudi Arabia revealed that 98.7% of respondents had adequate knowledge concerning diabetic foot care (Alrajeh, 2016). Similarly, another study done in Saudi Arabia reported that T2DM patients were found to have good knowledge with respect to diabetic foot care (Al-hariri et al., 2017). This huge disparity in knowledge levels among the patients might be attributed to the difference in health facilities and professionals in those countries. A study in China among T2DM patients showed that 70.9% of patients knew that diabetics should check their feet daily (Li et al., 2014). A cross sectional study in Nigeria also found out that 90.5% of respondents’ demonstrated knowledge of diabetic foot care (Adeyemi et al., 2018).
[bookmark: _Toc22632390]2.3.5: Knowledge on Medication in Type 2 Diabetes Mellitus Patients 
Knowledge on medication is associated with medication adherence which eventually improves glycaemic control. A study involving 55 diabetes patients in Brazil showed that 39.1% knew the right dose of their medication, and 47.8 % knew the right time of taking the medication (Faira et al., 2007). In Lebanon, Karaoui and colleagues indicated that most of the respondents could recognize the name of their medication, however only 20% reported knowing the side effects of their medication (Karaoui et al., 2018). The limited knowledge about the side effects of their medication could be due to multidrug regimen and as a result, respondents will not know the adverse effects of every drug they are taking. In a similar study in Malaysia, Omar & San, (2014) found out that 53.7% of respondents demonstrated high knowledge of their medication and diabetes. Another study done among diabetes patients in Nigeria indicated that the majority (76.3 %) had good knowledge on diabetes medication (Ojiebu, Arute & Ajayi, 2015).
[bookmark: _Toc22632391]2.3.6: Knowledge of Complications among Type 2 Diabetes Mellitus Patients 
In a study by Adeyemi et al. (2018) among 105 T2DM patients in Nigeria, the researchers concluded that 84.8% and 79.0% were knowledgeable about retinopathy and neuropathy respectively. Knowledge of erectile dysfunction and nephropathy were poor in 62.8% and 60.0% of the respondents respectively. Chinnappan and others in Malaysia established that the majority of the respondents (61.25%) mentioned that diabetic foot ulcer was the most common complications of diabetes. However, 27.75% were aware of heart disease, kidney disease (38.25%), and eye disease (32.50%), as common complications of diabetes (Chinnappan et al., 2017). Another study in Pakistan by Ather and others (2016) found out that only 25% of the patients had knowledge on the complications of diabetes. The majority of respondents 86.7% in their study had diabetes for less than 10years which might have influenced the poor awareness of DM complications. Mohammadi and colleagues (2015) reported that 72% were aware of heart disease as a complication, retinopathy (17%), nephropathy (6%) and foot ulcers (5%).  Konduru and colleagues (2017) in India revealed that about 51% of the patients in their study knew heart diseases as complications of diabetes, 59% were aware of kidney disease as a complication and 28% knew diabetes can affect the nerves. The poor level of knowledge in their study may be because of illiteracy of respondents and insufficient information on diabetes.
A recent study in Ghana reported that 60% of T2DM patients had no knowledge on complications of diabetes. Around 51.5 % were aware of diabetic foot as the most common complication, 25.4 % knew of hypoactive sexual arousal, only 9.2 % knew about heart disease and 5.4% knew of renal disease (Obirikorang et al., 2016). One study in Nigeria concluded that most of the respondents, 71.34 % knew diabetes can cause eye problems or blindness (Adibe et al., 2009).  
[bookmark: _Toc22632392]2.4: Self-management in Patients with Type 2 Diabetes Mellitus 
Self-management is a process whereby individuals participate vigorously in the management of their disease and it is seen as the bedrock of successful glucose control (Iregbu & Iregbu, 2016; Peel, Douglas & Lawton, 2007). Tight glucose and cholesterol control has benefits in preventing the progression of DM complications. However, self-management of diabetes is difficult for many people because it includes learning and adopting self-care and self-monitoring practices (Chan et al., 2015). Patients with T2DM often rely solely on medication to control the disease while disregarding lifestyle changes. Low level of knowledge on diabetes among patients affect their capacity of self-management and has a negative influence on health outcome (Mohammadi, 2015). 
Key areas of diabetes self-management practices include; diet, exercise, self-monitoring of blood glucose, foot care and medication. Nutrition is a vital component of self-management for all persons living with diabetes no matter their age. It is established that following a healthy diet has an influence on one’s ability to achieve adequate glycaemic control and prevent or decrease the development of complications; however, recommended dietary compliance is difficult for most people with diabetes (Weinger, Beverly & Smaldone, 2014). 
Daily exercises are important to health of people living with diabetes. In fact, physical activity provides unique benefits for individuals with diabetes as it improves glycemic control and decreases risk of cardiovascular diseases (Weinger, Beverly & Smaldone, 2014). It has been recommended that individuals including diabetes patients participate in 150 minutes of moderate intensity aerobic exercises per week. Higher levels of physical activity are associated with improved HbA1c level (ADA, 2013). 
Blood sugar testing is currently an important aspect of diabetes self-care. It is a recommended tool used in managing the disease. Patients who monitor their blood sugar levels obtain information about the influence self-management practices on blood sugar levels. This can promote effective management of these behaviours and subsequently improve glycaemic control (Gucciardi et al., 2013). Regular SMBG enables patients to play a key role in the management of diabetes, at the same time improving their metabolic parameters. 
In spite of the effectiveness of lifestyle modifications in the control of diabetes, most patients will need drugs for glycemic control. Medication adherence is multifaceted and intricate. 	It is made up of several components of patient behaviour, and is influenced by several factors that includes patient–provider relationships, comorbidities, complex treatment plan and patient knowledge about treatment, medication side effects and cost (McAdam-Marx et al., 2014). Though effective management of diabetes is challenging, patients who adhere strictly to treatment can achieve optimal glycaemic control and prevent or reduce diabetic complications (Musenge et al., 2016).
[bookmark: _Toc22632393]2.5: Adherence to Self-management Practices among Type 2 Diabetes Mellitus Patients
Adherence to self-management practices is important to control diabetes and prevent complications. Self-report is a reliable method of assessing adherence in T2DM patients (Chourdakis et al., 2014) and most studies expect recall for the past seven days. A study done in the United States revealed that T2DM patients followed a specific diet for a mean 3.5 days during the last week (Tang et al., 2008) and in Italy 26% of respondents ate fruits and vegetable daily (Nwasuruba et al., 2007). In Omani, D’souza and colleagues (2015) found that 34.1% of T2DM patients reported following a healthful eating plan averagely for 3 days in the last week. Chourdakis and others (2014) in a study involving 177 T2DM patients in Greece revealed that the majority (75.7%) of patients reported regularly eating foods high in fat. However, only 16.4% of the respondents followed a healthy diet consistently during the last week and 29.9% ate fruits and vegetables every day. A similar study by Dinesh, Kulkarni & Gangadhar, (2016) in Karnata found out that good dietary behavior was present only in 24% of the study sample. In their study, only 3% of the patients consumed the recommended fruits and vegetables for at least 5 days or more in a week. A study by Aljohani & Kendall, (2015) in Saudi Arabia indicated that 71% of respondents reported eating a healthy diet 3 or more days per week. In India,  Rajasekharan et al (2015) found out that 45.9% of respondents followed a healthy eating plan and 26.2% ate fruits and vegetables all days of the week. Their study did not assess knowledge of diabetes and level of glycaemic control and therefore failed to compare the practice of self-management activities and clinical outcome (glycaemic control). The low practice of diet could be due to lack of knowledge about DM and self-management. In Ghana, T2DM patients’ frequency of compliance to general and specific diet were 4.37 and 4.44 days per week respectively. In spite of the significance of diet in the control of diabetes, few patients with T2DM were adherent to dietary recommendations (Mogre et al., 2017). This finding could have been attributed to the respondents’ lack of knowledge about diabetes and the essence of diet in the control of diabetes since their study failed to examine the patients’ knowledge level. 
In people with diabetes physical exercise is essential and improves glycaemic control and reduces diabetes related complications (López Sánchez et al., 2019). In the United states, the majority (67%) of diabetes patients reported exercising during the last week (Wu, Davis-Ajami, & Lu, 2019) and about 49% performed physical activity 5 times in a week (Twigg et al., 2018). In a recent study in Ethiopia, Berhe, Kahsay & Gebru, (2013) showed that 53% of respondents adhered to physical activity. Another study revealed that 47% could not reach the recommended physical activity target (≤ 2 days/week), 53% of the sample exercised for at least 3 days per week (Aljohani & Kendall, 2015). Another study showed that only 19% of the study respondents adhered to the recommended 20–30 minutes exercise per day for at a minimum of 5 days a week (Dinesh, Kulkarni & Gangadhar, 2016). A study conducted in Greece showed that 35.5 % of T2DM patients adhered to 30 minutes of exercise for about 2 days in the previous week preceding the interview (Chourdakis et al., 2014). About 43.4% performed not less than 30 minutes of physical activity all days of the week and 17.6% carried out specific exercise session aside from their day to day exercises. A study done by Mogre and colleagues (2017) in Ghana revealed that respondents exercised for a mean of 4.78 days per week. Nejaddadgar et al. (2017) in Iran indicated poor adherence to physical activity among T2DM patients. 
Self-monitoring of blood glucose is recommended as an important aspect of diabetes self-management. It enables T2DM patients control their blood glucose by identifying the symptoms related with diabetes (Ul et al., 2012). A research conducted among  T2DM patients in the China (Xu et al., 2010) and Greece (Chourdakis et al., 2014) indicated that 26.8% and 27.1 % of respondents respectively practiced SMBG on a daily basis. Studies from the United States and Italy found that 42.2 % (Jordan et al., 2010) and 58% (Nwasuruba et al., 2007) respectively performed SMBG daily. In a study in Dhaka city, Bangladesh, Tanjia et al. (2016) revealed that about 62.38% of the respondents never tested their blood sugar with a glucometer. Another study concluded that only a few (13.1%) of patients reported SMBG at home (Musenge et al., 2016). The low level of T2DM patients’ adherence to self-monitoring of blood glucose was attributed to inadequate knowledge of diabetes and the patients’ inability to read and interpret the result. A study done in Ghana showed poor adherence to SMBG. Out of 183 respondents, only 1 patient monitored blood glucose daily (Mogre et al., 2017). It is not clear if patients did not have personal glucose monitoring machines since their study did not assess the number of patients who owned glucometers. Additionally, lack of knowledge of SMBG might have contributed to the low compliance. In one study, adherence to the recommended blood glucose testing was observed by 32% of respondents averagely for 2 days compared to 22.3% adhering for mean 3 days (Chourdakis et al., 2014). The low to moderate levels of practice of self-management activities could be attributed to socio-cultural and gender influences. Furthermore, 27.1 % of the studied population reported daily checking of blood glucose.
Adherence to foot care among T2DM patients is essential to prevent diabetic foot ulcers and amputations. A recent study on foot care practices in Saudi Arabia revealed that the majority (76.9%) of respondents reported inspecting their feet and 96.3% of the study patients reported washing their feet daily. Their study also reported deficiencies in practice where a great number of patients’ (60.9%) did not dry their feet after washing, and 34.0% walked bare foot in the house (Goweda et al., 2017). In another study in Jerusalem, patients reported a high practice of foot care of 77.4% (Daoud et al., 2015). This was a Muslim dominated population and the high practice of foot care might have been associated with their religious practice of washing the feet for daily prayers. In a recent study in Ethiopia, Berhe, Kahsay & Gebru, (2013) showed that 66.6% practiced foot care as recommended and 33.3% did not. About 53.7% of respondents adhered to foot care for an average of 3days in the past week (D’Souza et al., 2015).
[bookmark: _Toc22632394]2.6: Medication Adherence among Type 2 Diabetes Mellitus Patients.
Adherence to medications among T2DM patients can improve glycaemic control tremendously.  In a study by Abbas et al. (2015) in Pakistan, the authors found that the majority (65.4%) of the patients reported that they sometimes forget to take their medication, less than half of the respondents (48.2%) reported that they discontinue taking medications without prior notice to their physician. The overall adherence level was categorized as high adherence 8.2%, medium adherence 7.0%, low adherence 79.4% and no adherence 5.4%. Sweileh and colleagues (2014) revealed that the majority (57.3%) of patients were considered adherent while 42.7% were non-adherent to medication. About 38% of the respondents occasionally forget to take their drugs. Adisa and others (2011) established that 60.2% of the patients were adherent to prescribed medication, while 39.8% were not adhering to treatment. Only 21.3% reported that they sometimes forget to take their medication. 
In a study among 275 type 2 diabetes mellitus clients in Ethiopia, Mesfin and colleagues found that 51.3% were adherent to their anti-diabetic medication, while 48.7% were non-adherent. 
Furthermore, research by Musenge et al. (2015) and Adisa et al. (2011) reported that most of the patients, 73.7% and 60.2% were adherent to the treatment regimen respectively. The respondents in the study done by Adisa et al. (2011) attributed non adherence to high cost of medication, forgetfulness and complexity of dosage regimen among others. A study by Abbas et al. (2015) found that a large proportion (79.4%) of the diabetes clients had low adherence level. The poor adherence level recorded in their study might be because the majority (93%) of respondents had comorbidities and poor socioeconomic status. Findings from the Kingdom of Saudi Arabia reported the highest level of practice (94.7%) concerning compliance with medication in diabetes patients. The high level adherence to medication might be due to the perception that drugs are more important in management of diabetes than other lifestyle factors (Sabbah & Al-shehri, 2014). 
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In spite of evidence from many studies that good glycemic control can improve the clinical outcome of diabetes, many patients failed to attain optimal glucose level. This may be partially due to poor adherence to various aspects of prescribed anti-diabetes treatment regimen (Adisa et al., 2011). Other studies have shown that 73%  of patients in United Arab Emirates (Al- Maskari et al., 2013), 71% in Jerusalem (Daoud et al., 2015)  and 46.67% in Bangladesh ((Tanjia et al., 2016) had poor glycaemic control with HbA1c above 7%. A study in Medina, Saudi Arabia reported that only 15% of T2DM patients in a primary health care center had good glycaemic control (Aljohani & Kendall, 2015). This poor glycaemic control could be attributed to low level of compliance to self-management activities reported in the study. In Zambia, Musenge et al. (2016) reported that only 38.7% had good glycemic control. In another study involving 917 type 2 diabetes mellitus clients, 65.1% had poor glycaemic status with HbA1c ≥7%. Previous studies conducted in Ghana reported that 52. 2% (Apini et al., 2018), 60% (Titty, 2010) and 70% (Mobula et al., 2018) of respondents could not achieve adequate glycaemic control. However, one study done in the US showed that only 12. 9 % of respondents had poor glycaemic control (Ali et al., 2012). Omar & San (2014) found that a large proportion (40.8%) of respondents in their study had good glyceamic status with glycated haemoglobin less than 6.5%. Most of the respondents in their study had good knowledge of their medication and diabetes and were adherent to medication (66%) which might have contributed to the good glycaemic control.
[bookmark: _Toc22632396]2.8: Knowledge on Diabetes and Effect on Self-Care Practice and Glycemic control 
A plethora of studies have shown significant relationship between diabetes knowledge and demographic variables such as gender, age, level of education, marital status, profession, income, duration of diabetes and family history (Gautam, Bhatta & Aryal, 2015; Al- Maskari et al., 2013; Adibe et al., 2009). However, studies from Jordan, Kuwait, Bangladesh, and Nepal established no significant associations between gender and diabetes knowledge (Alhaik et al., 2018; Saleh et al., 2012; Al-Adsani et al., 2009; Shrestha et al., 2015). The duration of diabetes has been found to have a relationship patients’ knowledge of diabetes (Al-Makir et al., 2013). A study in Malaysia found out that age and education were statistically significant with knowledge level and adherence to medication (Omar & San, 2014).
Several factors have been found to be associated with adherence to self-management activities among T2DM patients. One study showed the relationship between higher level of education, being female and adherence to self-care behaviours to be significant (Rajasekharan et al., 2015). Findings of Gautam and colleagues (2015) indicated that self-care practice is increased with increased knowledge level. A South African study revealed a statistically significant finding in which 79.63% of T2DM patients who did not adhere to exercise recommendations had poor glycaemic control (Umeh & Nkombua, 2018). A study in Accra, Ghana showed T2DM patients’ knowledge of diabetes had significant relationship with overall diabetes self-management practices (Kugbey et al., 2017). Findings from Mogre and colleagues (2017) in Ghana suggest that the level of education had a significant positive association with diabetes self-care activities which agree with prior studies among T2DM patients in sub-Saharan Africa (Desalu et al., 2011; Berhe et al., 2013).
A study conducted in Zambia found evidence of poor glycaemic control significantly associated with poor treatment adherence among diabetes clients that attended medical review consistently at the diabetes clinic. Gautama and others (2015) indicated that the level of HbA1c had a significant relationship with respondents' age, duration of illness, and patients' income variables with the age being the strongest predictors ( = -.318, p<0.001) followed by duration of illness ( = .245, p< 0.001) and income ( = -.138, P=0.014). Self-management and diabetes related distress could not predict glycemic control. Another study indicated that old age, formal education, economic status, gender, and duration of DM were the main predictors’ poor glycemic control (Saleh, Ara & Afnan, 2016). A study by Selim and others (2016) in Bangladesh found patients gender, educational status and the patient’s income to have an association with the level of glycaemic control.
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[bookmark: _Toc22632398]2.9.1: Orem’s Self Care theory
Self-management of diabetes has a close link with self-care concept, which has a relationship with the performance of activities that persons initiate on their own to maintain life, health, and well-being (Orem, 1991). The self-management concept in this thesis is guided by the Orem theory of self-care. Nursing theorist Dorothea Orem (2001) defines self-management as a performance of activities individuals undertake to sustain health and well-being in everyday life. The self-care ability is central in Orem’s theory, where the main aim is to see to the person’s own ability of and strive towards reaching or maintaining this ability. Orem defines health for a person as being capable to maintain this ability, and function together with other persons. The environment around the person can also affect the possibilities to self-management either way and a person can achieve health and well-being through actions of self-care (Orem, 2001). Orem believes that human beings have the ability to think and learn, develop and perform all aspects of self-management actions in life by themselves. According to Orem, self-care is an activity that is learned by individuals and purposeful. It needs a certain level of maturity empowering the individual to perform actions that are effective, purposeful, controlled and consistent. She focuses on the significance of patients’ capacity to participate in, and be responsible for their own care. She also states that managing the self-care needs of patients is important in the primary prevention of ill-health (Orem, 2001). For patients with chronic diseases including diabetes, it contributes to impede complications, and makes them involved in, and gives control of, their own health care. Difficulties in the implementation of self-care for patients can depend on different factors (Dalton, Garvey & Samia, 2006). 
Insufficient knowledge about the disease itself, poor self-esteem concerning the ability of self-care or a lack of belief in a chronic illness are examples of factors that can affect the ability to perform self-management activities (Arkeberg & Hedlund, 2016). This thesis seeks to assess the T2DM patients’ level of knowledge, practice of self-management activities and glycaemic control in selected hospitals in the Tamale metropolis based on Orem’s theory of self-care. In the context of Orem’s (2001) theory, the diagnosis of diabetes brings about some health deviation self-care requisites that pose a challenge to the patient’s ability to care for himself or herself. The special health deviation self-care prerequisites of diabetes include knowledge and skills to manage blood glucose, blood pressure and lipid level. To achieve the aim of this thesis, self-care agency was represented by two variables: the patient’s ability to perform self-management activities and control blood glucose. According to Orem (2001), self-care agency is affected by fundamental conditioning factors and power components. Orem defines these fundamental conditioning factors as “factors internal or external to individuals that affect their abilities to engage in self-care or affect the kind and amount of self-care required” (Orem, 2001). Basic conditioning factors include age, gender, developmental state, health state, sociocultural orientation, health care system factors, family system factors, pattern of living, environmental factors, and resource availability and adequacy. In this thesis, twelve demographic characteristics represent basic conditioning factors. This project is likely to reveal self-care gaps regarding patients’ knowledge of diabetes and self-management (diet, physical activity, SMBG, foot care and medication adherence). In this thesis, self-management deficits were represented by glycaemic control and diabetes knowledge, self-care agency and self-efficacy will be considered as individual factors that influence the observation of self-management activities. Ultimately, self-management actions will lead to the attainment of physical health and good outcomes of the diabetes patient (Gharaibeh, 2012).
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[bookmark: _Toc22632401]3.1: Study Design 
The descriptive cross-sectional design was used to implement the study which allowed the researcher to collect data from the sample within the population at one point in time (Polit & Beck, 2004). This design was suitable as the current study was predictive in nature and examined associations (Shaughnessy, Zechmeister, & Zechmeister, 2012).
[bookmark: _Toc22632402]3.2: Study Setting
The study was conducted at three public hospitals in the northern region of Ghana. The hospitals are situated in the Tamale Metropolis, the regional capital. The Tamale Metropolis has a total population of 371, 351 (Ghana Statistical Service, 2014). The diabetes clinics of the selected hospitals are multidisciplinary providing care in the Ghanaian health system using physicians, physician assistants, registered nurses, dietitians and pharmacist. According to the Health Information Department of the selected hospitals, diabetes is the most common non-communicable disease and is first on the list of outpatient cases reported for the year 2017 in all the three hospitals. This implies that the prevalence of diabetes mellitus is high in the Tamale metropolis and its environs. These hospitals are the only facilities providing outpatient diabetes services to DM patients in the metropolis. 
[bookmark: _Toc22632403]3.3: Study Population
All T2DM diabetes patients who presented to the diabetes clinics of the selected hospitals for routine visits constituted the target population for the study. Information from the outpatient diabetes clinic registers of the various facilities estimates a total population of 1800 T2DM patients who had diabetes for a minimum six months with an average monthly attendance of 600.
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The patients were qualified to be involved in the study if they; 
i. Had medically established diagnosis of Type 2 diabetes mellitus.
ii. Were 30 years and above.
iii.  Had Type 2 diabetes mellitus for a minimum six months.
iv.  Had visited the facility consistently for at least three times in the last six months and were registered with the particular health facility. 
Clients were excluded from this study if they;
i. Had type 1 diabetes mellitus.
ii. Had some form of severe mental instability.
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Non-probability sampling technique was employed using convenience sampling to recruit respondents. The convenience sampling was appropriate because the phenomenon under study is common among the study population of T2DM patients. Thus, whoever meet the inclusion criteria was used. Given the eligibility criteria and sample framework for this study, the convenience sampling was appropriate to meet the minimum required sample size of 327. Additionally, it has the benefit of having the respondents readily available (Polit & Beck, 2004).
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The total sample framework for the number of diabetes clients who visit the clinics of the selected hospitals was estimated at 1800 for three months. The sampling framework was obtained from patient records (report books) of the various hospitals. The sample size for the survey was computed according to the formula for sample size determination by Yamane (1967). 
           
Where n is required sample size.
N is the total population size which is 1800.
e is acceptable sampling error (0.05) at 95% Confidence Interval
By substitution: 
    = 327
Hence, the sample size for the study = 327 respondents.
Using an estimated population of 1800 cases a sample size of 327 respondents was needed for this study. In order to reduce inaccurate results and make up for non-responsiveness, the sample size was rounded off to 360 respondents. Therefore, a total of 360 patients were invited into the study for four months from August to November in 2018. 
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The study instrument was a structured questionnaire, formulated by an extensive review of related literature, and consisted of four sections (A, B, C & D). The first section had demographic variables including age, gender, marital status, level of income and level of education, occupation, place of residence and family history of diabetes. It also contained anthropometric measures such as weight, height, body mass index as well as clinical reports (Fasting Blood Sugar). 
Section B assessed diabetes self-management related knowledge among the patients. The questionnaire was developed for this aspect by extracting items from literature and previously validated questionnaires, along with little modifications taking into consideration the local context and cultural background of the patients (Koley et al., 2016; Foma et al., 2013; Hamoudi et al., 2012; Muninarayana et al., 2010; West & Goldberg, 2002; Fitzgerald et al., 1998). It had 66 items which covered seven areas namely; knowledge on diabetes, diet, SMBG, exercise, medication, foot care and complications of diabetes. Each question had one correct answer from three answer choices. The answer choices for each question were “Yes,” “No,” and “Don’t know.” In order to minimize guess work from respondents, the “Don’t Know” option was incorporated. The patients’ responses were analysed as either correct or incorrect. One point was allocated for each right answer, and zero for each incorrect or “Don’t know” response. The mean knowledge score was calculated and Knowledge was categorized as either good or poor. Patients who had a score below the mean score were coded as having Poor knowledge and those whose scores were above the mean were considered as having Good knowledge.
Section C consisted of respondents’ practice of self-management activities. The patients’ self-management practices were measured by revised version of the Summary of Diabetes Self-Care Activities (SDSCA) questionnaire (Toobert, Hampson & Glassgow, 2000). It was used to assess respondents’ self-reported frequency of adherence to self-management practices. The SDSCA had five important subscales including diet, exercise, SMBG, foot care, and not smoking cigarettes. Respondents were questioned to rate the number of days they performed a specific self-management practice during the last week. The scale ranged from 0 to 7 with greater marks corresponding to better self-care. The average number of days was computed for each of the five domains. 
The final section consisted of the eight point Morisky medication adherence scale (MMAS-8) (Morisky, Green, & Levine, 1986) that measured respondents’ adherence to diabetic medication. Permission to use the item was obtained from the developer. The questions had Yes and No responses for questions 1 to 7 and a five point Likert scale for the last item. A mark of 1 is awarded for a “No” response and zero for “Yes” response except question 5 which is the inverse, where 1 is rated for “Yes” and 0 for “No” response. For item 8, “Never/rarely” response attracted a score of 1 and the other four options were rated 0. The overall score for the MMAS-8 was from 0 to 8. Respondents who had a total score of <6 were considered non-adherent and those whose scores were from 6-8 were categorized as adherent to medication.
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Four registered nurses were trained as research assistants to ensure uniformity of interviews during the data collection process. From August to November, 2018, the principal investigator (PI) and research assistants went to the outpatient diabetes clinics weekly on days planned by the health facilities for rendering routine health care to enroll patients into the study. The patients were approached while they waited to see the medical doctor or after their consultation, to inform them about the study and ask their consent to be involved in the study. All patients who volunteered to be involved in the study were screened for their eligibility. Respondents who decided to participate in the study were taken through the informed consent process and then given a questionnaire to complete. The questionnaires were self-administered to respondents who could read and write in English. Those who were unable to read nor write in English were assisted to answer the questions. The trained research assistants translated the questions into their respective local dialects. It took respondents about 40 minutes to complete the questionnaire. Informed consent and permission to access the medical records for the FBS values was obtained. To identify the level of glycaemic control, patients’ records were reviewed to obtain FBS for the past three months and the mean FBS computed. The hospitals used fasting blood sugar instead of HbA1c a more accurate measure than FBS (Kassahun et al., 2016). Glycaemic control was categorized as either good or poor. Good glycaemic control corresponded to a FBS < 7mmol/L and Poor as FBS ≥ 7mmol/L (WHO, 2006; ADA, 2013).
[bookmark: _Toc22632409]3.9: Anthropometric Measures
The patients’ weight was taken with the patients wearing light clothing and without their shoes/sandals in kilograms. The hospitals had electronic scales produced by Seca which was used to measure weight. Height was also measured without shoes in centimeters. In calculating BMI, height was converted to meters. The BMI was computed in accordance with standard guidelines by WHO and categorised as underweight, normal weight, overweight and obese (WHO, 2000). 
Waist circumference (WC) was assessed with the patients in an upright position and measurement taken midway between the inferior angle of the ribs and the supra iliac crest (WHO, 2008) to the nearest 1 cm using a non-stretchable fibre-glass measuring tape (Butterfly, China). Respondents were asked to stand in an upright position, relax the arms at the side, and spread the feet equally apart (WHO, 2008). Abdominal obesity was measured as a waist circumference >102 cm in men and >88 cm in women based on the WHO guidelines (WHO, 2008).
[bookmark: _Toc22632410]3.10: Data Management
Questionnaires were verified for completeness immediately after each interview and any missing information or clarification were sought from the respective respondents. Data was entered and stored into SPSS version 25. The data was only accessible to the researcher and supervisor. Confidentiality and anonymity of the respondents’ information were ensured. Coding was implemented at the data entry stage with all categorical variables stored as coded data with a label attached to each code. Data cleaning was done after completion of data entry.
[bookmark: _Toc22632411]3.11: Data Analysis
Of the 360 respondents invited, 342 questionnaires were retrieved and 330 questionnaires contained enough data to be included in the analysis. The Statistical Package for Social Sciences (SPSS) version 25.0 was used to analyze data. Numerical data were analysed using descriptive statistics such as frequencies, proportions, percentages, means and standard deviation. Categorical variables were expressed as frequencies and percentages.  Measure of central tendency (means), frequencies and standard deviations were used to describe self-management practices. Chi-square analysis was performed to determine association between categorical variables. Statistical significance was considered at a P value of less than 0.05. Multivariate logistic regression was used to determine associations between the dependent and independent variables with odds ratios, 95% confidence interval and p-values computed using variables that were significant (p<0.05) in the chi-square test. To determine the factors associated with BMI, WC and fasting blood sugar of patients with T2DM, multivariable linear regression was used and age, gender, education, employment, monthly income, duration of diabetes, family history of diabetes, residence and total knowledge score were used as independent variables. 
[bookmark: _Toc22632412]3.12: Reliability & Validity
The questionnaire was submitted to experts in the field of nursing and medicine in measurement and evaluation to assess the face and content validity of the tool. They commented on the structure of the questions, clarity and suitability of the answer choices for every item. Their comments were used to make necessary corrections before administration. Pre-testing was done using 30 patients to determine the content validity and reliability of the instrument. The pre-tested data were scrutinized to ascertain the appropriateness, completeness and consistency of the questions. The feedbacks from the pretest were included in the questionnaire before the commencement of field work. The Cronbach alpha and overall general reliability coefficient for the instrument were 0.78 and 0.765 respectively.
[bookmark: _Toc22632413]3.13: Ethical considerations
The study received approval from the Committee on Human Research, Publication and Ethics of the Kwame Nkrumah University of Science and Technology/Komfo Anokye Teaching Hospital (CHRPE/AP/576/18). The heads of the various health facilities granted permission for the research to be done in their facilities. The purpose and objectives of the study were explained to respondents and written informed consent obtained before data collection. The patients were informed that participation was solely voluntary and no monetary compensation was given to respondents for participating in the study. Respondents were also informed that they can opt out of the study at any point without any penalty and their decision will not influence the care they were receiving from the hospital. Respondents were assured of confidentiality and that no personal identifiers will be used in the questionnaire.


[bookmark: _Toc22632414]CHAPTER FOUR
[bookmark: _Toc22632415]RESULTS
[bookmark: _Toc22632416]4.1: Socio-demographic Characteristics of Respondents
[bookmark: _Toc3389194]Table 4.1 below shows socio-demographic characteristics of respondents. Of the 330 patients whose data was analysed; the mean age was 57.5 ± 11.8 (range=30-91) years and females formed more than half, 225 (68.2%) of the study population. Almost two-thirds, 200 (60.6%) of the respondents had never had formal education and 143 (43.3%) of them were self-employed whiles 106 (32.1%) were unemployed. The majority, 265 (80.3%) had family support.
















Table 4.1: Socio-demographic Characteristics of Respondents.
	Variable 
	Frequency (%)

	Age 
	

	Mean age + SD
	57.5 + 11.8

	Gender
	

	Male 
	105 (31.8)

	Female
	225 (68.2)

	Education 
	

	Tertiary
	50 (15.1)

	SHS
	33 (10.0)

	JHS
	24 (7.3)

	Primary
	23 (7.0)

	No formal education
	200 (60.6)

	Occupation 
	

	Private sector employment
	25 (7.6)

	Public sector employment
	56 (17.0)

	Self-employment
	143 (43.3)

	No employment
	106 (32.1)

	Marital status
	

	Single
	16 (4.8)

	Married
	223 (67.6)

	Divorced
	29 (8.8)

	Widowed
	62 (18.8)

	Family support
	

	Yes
	265 (80.3)

	No
	65 (19.7)

	Religion
	

	Christian
	84 (25.5)

	Muslim
	246 (74.5)



[bookmark: _Toc22632417]4.2: Clinical Characteristics of Respondents
[bookmark: _Toc3389195]Table 4.2 shows clinical characteristics of respondents. Over two thirds, 247 (74.8%) of the patients were on oral hypoglycaemic treatment while a tenth, 33 (10%) were taking insulin injection and the remaining 50 (15.2%) were on both oral hypoglycaemic agents and insulin. A substantial proportion, 130 (39.4%) had medically confirmed diabetic complications. The mean BMI was 26.4 ± 6.3, and a significant number fell outside the normal weight range, thus, obese, overweight and underweight (81 (24.6%), 107 (32.4%), and 25 (7.6%) respectively. About two thirds, 227 (68.8%) of the respondents were abdominally obese and more than half of them, 191 (57.9%) had poor glycaemic control. 
Table 4.2: Clinical Characteristics of Respondents
	
Characteristics
	Frequency (%)

	Family History of diabetes
Yes 
No 
Don’t Know
Duration of Diabetes
6mnths -3 years                               
	
130(39.4)
130(39.4)
70(21.2)

126(38.2)

	4-6 years
	99 (30.0)

	7-9 years
	45 (13.6)

	10+ years
	60 (18.2)

	Type of treatment
	

	Oral hypoglycaemic
	247 (74.8)

	Insulin
	33 (10.0)

	Both oral & Insulin
	50 (15.2)

	Medically confirmed diabetic complications
	

	Yes 
	130 (39.4)

	No
	193 (58.5)

	Not sure
	7 (2.1)

	Body Mass Index (BMI)
	

	Mean BMI + SD
	26.4 + 6.3

	Obese
	81 (24.6)

	Overweight
	107 (32.4)

	Normal weight
	117 (35.4)

	Under weight
	25 (7.6)

	Waist Circumference
	

	Mean WC + SD
	

	Abdominally obese
	227 (68.8)

	No abdominal obesity
	103 (31.2)

	Glycaemic control
	

	Poor
	191 (57.9)

	Good
	139 (42.1)



[bookmark: _Toc22632418]4.3: Factors that Affect BMI among Respondents
As shown in table 4.3, multivariable regression analyses were done using predictors: age, sex, education, monthly income, and duration of diabetes, family history, residence as well as total knowledge score. It was revealed that the overall multiple regression model used to assess the determinants of BMI achieved adjusted R² of 0.042; p=0.006. There was statistically significant association between duration of diabetes (p=0.023, 95%CI: 0.10-1.37), residence (p=0.037, 95%CI: -3.2 to -1.10) and total knowledge score (p=0.040, 95%CI: -3.42 to -0.07). 
[bookmark: _Toc3389196]Table 4.3: Body Mass Index and its Associated Factors among Respondents
	Variable 
	B1 ± SE
	Beta2
	𝑝 value
	          95% CI for B

	
	
	
	
	Lower
	Upper

	Age
	-0.036 ± 0.031
	-0.068
	0.243
	-0.098
	0.025

	Gender 
	1.365  ± 0.823
	0.100
	0.098
	-0.255
	2.985

	Education
	0.183 ± 0.278
	0.045
	0.511
	-0.364
	0.730

	Employment
	-0.321 ± 0.458
	-0.045
	0.485
	-1.223
	0.582

	Monthly income
	0.827 ±0.528
	0.102
	0.119
	-0.213
	1.866

	Duration of DM
	0.736 ± 0.323
	0.129
	0.023
	0.101
	1.371

	Family History
	-0.647 ± 0.470
	-0.077
	0.169
	-1.571
	0.277

	Residence
	-1.666 ± 0.795
	-0.116
	0.037
	-3.231
	-0.102

	Total knowledge score
	-1.754 ± 0.851
	-0.122
	0.040
	-3.429
	-0.079


    	Adjusted R² =0.042; overall model F-test, p=0.006
[bookmark: _Toc22632419]4.4: Determinants of Waist Circumference of Respondents
[bookmark: _Toc3389197]Table 4.4 below indicates that the overall multiple regression model used for assessing the factors of waist circumference achieved adjusted R² of 0.031; p=0.025. Sex was significantly associated with waist circumference of patients with type 2 diabetes (p=0.001, 95%CI: 2.36-9.41). 
Table 4.4: Waist Circumference and its Associated factors among Patients with Type 2 Diabetes Mellitus (n=330)
	Variable 
	B1 ± SE
	Beta2
	𝑝 value
	95%CI for B

	
	
	
	
	

	
	
	
	
	Lower
	Upper

	Age
	0.073 ±  0.067
	0.063
	0.284
	-0.061
	0.207

	Gender 
	5.89 ± 1.792
	0.200
	0.001
	2.363
	9.416

	Education
	0.254 ± 0.604
	0.029
	0.674
	-0.935
	1.444

	Employment
	-0.523 ± 0.998
	-0.034
	0.601
	-2.488
	1.442

	Monthly income
	0.677 ± 1.150
	0.039
	0.557
	-1.586
	2.940

	Duration of DM
	-0.422 ± 0.702
	-0.034
	0.548
	-1.804
	0.959

	Family History
	-0.764 ± 1.022
	-0.042
	0.456
	-2.774
	1.247

	Residence
	-0.544 ± 1.730
	-0.017
	0.753
	-3.949
	2.861

	Total knowledge score
	-1.973 ± 1.853
	-0.064
	0.288
	-5.618
	1.673


Adjusted R² =0.031; overall model F-test, p=0.025
[bookmark: _Toc22632420]4.5: Knowledge of Respondents on Diabetes
Table 4.5 below shows respondents’ knowledge on diabetes. In general, the majority of respondents, 242 (73.3%) had good knowledge whiles 88 (26.7%) had poor knowledge regarding diabetes mellitus. However, with respect to knowledge on medication, almost two-thirds, 207 (62.7%) had poor knowledge. Nearly half, 154 (46.7%) also had poor knowledge regarding basic general knowledge on diabetes whiles 142 (43.0%) and 132 (40.0%) had poor knowledge regarding self-blood glucose monitoring and diabetes complications respectively. 
[bookmark: _Toc3389198]Table 4.5: Knowledge of Respondents on Diabetes
	Knowledge 
	No. of items
	Mean (SD)
	Good Knowledge
n (%)
	Poor Knowledge
n (%)

	General knowledge on diabetes
	11
	5.58 (2.25)
	176 (53.3)
	154 (46.7)

	Knowledge on diet
	13
	9.17 (2.02)
	296 (89.7)
	34 (10.3)

	Knowledge on self-blood glucose monitoring
	7
	3.78 (2.23)
	188 (57.0)
	142 (43.0)

	Knowledge on exercise
	4
	2.60 (1.10)
	287 (87.0)
	43 (13.0)

	Knowledge on medication
	10
	4.06 (2.14)
	123 (37.3)
	207 (62.7)

	Knowledge on foot care
	14
	9.15 (3.12)
	263 (79.7)
	67 (20.3)

	Knowledge on complications
	7
	4.04 (2.09)
	198 (60.0)
	132 (40.0)

	Total knowledge Score
	66
	38.38 (10.90)
	242 (73.3)
	88 (26.7)



[bookmark: _Toc22632421]4.6: Association between Socio-demographic Characteristics and Knowledge of Respondents
Tables 4.6a and 4.6b showed no positive relationship between age, marital status, family support, family history and knowledge of diabetes. However, educational level, occupation, monthly income, duration of diabetes, and residence had a significant association with knowledge (χ2=34.29, p<0.001; χ2=9.18, p=0.027; χ2=11.80, p=0.019; χ2=17.65, p=0.001 respectively)
Respondents who had no formal, Primary and JHS education were 97%, 93% and 90% less likely to have good knowledge compared to those with tertiary education [COR=0.03 (95%CI: 0.00-0.25), p=0.001; COR=0.07 (95%CI: 0.01-0.67), p=0.021; COR=0.10 (95%CI: 0.01-0.97), p=0.047 respectively]. Self-employed and unemployed respondents were also 91% and 90% less likely to have good knowledge as compared to those with private sector employment [COR=0.09 (95%CI: 0.01-0.69), p=0.021; COR=0.10 (95%CI: 0.01-0.82), p=0.031 respectively]. Respondents who had monthly income of GHS 500 – 1000 were 2.9 times higher odds of good knowledge as compared to those who had monthly income was less than GHS 500 [COR=2.86 (95%CI: 1.34-6.10), p=0.006]. Moreover, those who had diabetes between 7-9 and above 9 years were 2.8 and 5.4 times more likely to have good knowledge as compared with 3 years and below [COR=2.75 (95%CI: 1.18-6.40), p=0.019 and COR=5.35 (95%CI: 2.14-13.40), p<0.001 respectively]. Rural setting respondents were 55% less likely to have good knowledge as compared to those from urban setting [COR=0.45 (95%CI: 0.26-0.75), p=0.003].
It was further revealed that the patients with no formal education, primary and JHS education were 98%, 94% and 92% less likely to have good knowledge as compared to those with tertiary education [AOR=0.02 (95%CI: 0.00=0.22), p=0.001; AOR= (95%CI: 0.01-0.68), p=0.023; AOR=0.08 (95%CI: 0.01-0.96), p=0.046 respectively]. It was also revealed that those who had diabetes between 7-9 years and above 9 years were 3.7 and 5.9 times more likely to have good knowledge as compared to those with diabetes for 3 years and below [AOR=3.65 (95%CI: 1.40-9.49), p=0.008; AOR=5.91 (95%CI: 2.24-15.57), p<0.001 respectively]. Respondents from rural settings were half less likely to have good knowledge compared to those from urban setting [AOR=0.54 (95%CI: 0.30-3.14), p=0.043] 


[bookmark: _Toc3389199]Table 4.6a: Socio-demographics and Knowledge Score of Respondents
	Variables
	Poor knowledge 
n=88 (%)
	Good knowledge
n=242 (%)
	Total
N =330 (%)
	Chi-square
	p-value
	COR[95% CI], p-value
	AOR[95% CI], p-value

	Age
	
	
	
	
	
	
	

	<50 years
	17 (19.3)
	64 (26.5)
	81 (24.5)
	
	
	Ref.
	

	50-59 years
	22 (25.0)
	71 (29.3))
	93 (28.2)
	
	
	0.86 [0.42 – 1.76] 0.674
	

	60-69 years
	32 (36.4)
	62 (25.6)
	94 (28.5)
	
	
	0.51 [0.26 – 1.02] 0.057
	

	70+ years
	17 (19.3)
	45 (18.6)
	62 (18.8)
	4.40
	0.221
	0.70 [0.32 – 1.52] 0.372
	

	Educational level
	
	
	
	
	
	
	

	Tertiary
	1 (1.1)
	49 (20.3)
	50 (15.1)
	
	
	Ref.
	Ref.

	SHS
	3 (3.4)
	30 (12.4)
	33 (10.0)
	
	
	0.20 [0.02 – 2.05] 0.177
	0.15 [0.01 – 1.82] 0.136

	JHS
	4 (4.6)
	20 (8.3)
	24 (7.3)
	
	
	0.10 [0.01- 0.97] 0.047 
	0.08 [0.01 – 0.96] 0.046

	Primary
	5 (5.7)
	18 (7.3)
	23 (7.0)
	
	
	0.07 [0.01 – 0.67] 0.021
	0.06 [0.01 – 0.68] 0.023

	No education
	75 (85.2)
	125 (51.7
	200 (60.6)
	34.29
	<0.001
	0.03 [0.00 – 0.25] 0.001
	0.02 [0.00 – 0.22] 0.001

	Occupation
	
	
	
	
	
	
	

	Private sector
	1 (1.1)
	24 (9.9)
	25 (7.6)
	
	
	Ref.
	

	Public sector
	12 (13.7)
	44 (18.2)
	56 (17.0)
	
	
	0.15 [0.02 – 1.25] 0.079
	0.18 [0.02 – 1.79] 0.143

	Self-employed
	45 (51.1)
	98 (40.5)
	143 (43.3)
	
	
	0.09 [0.01 – 0.69] 0.021
	0.37 [0.41 – 3.36] 0.378

	No employment
	30 (34.1)
	76 (31.4)
	106 (32.1)
	9.18
	0.027
	0.10 [0.01- 0.82] 0.031
	0.31 [0.03 – 2.83] 0.300

	Marital status
	
	
	
	
	
	
	

	Single 
	2 (2.3)
	14 (5.8)
	16 (4.8)
	
	
	Ref.
	

	Married
	57 (64.8)
	166 (68.6)
	223 (67.6)
	
	
	0.42 [0.09 – 1.89] 0.256
	

	Divorced
	7 (7.9)
	22 (9.1)
	29 (8.8)
	
	
	0.45 [0.08 – 2.48] 0.358
	

	Widowed
	22 (25.0)
	40 (16.5)
	62 (18.8)
	4.34
	0.227
	0.26 [0.05 – 1.25] 0.092
	

	Family support
	
	
	
	
	
	
	

	Yes
	66 (75.0)
	199 (82.2)
	265 (80.3)
	
	
	Ref.
	

	No
	22 (25.0)
	43 (17.8)
	65 (19.7)
	2.13
	0.144
	0.65 [0.36 – 1.16] 0.146
	

	Family history
	
	
	
	
	
	
	

	Yes
	27 (30.7)
	103 (42.6)
	130 (39.4)
	
	
	Ref.
	

	No
	41 (46.6)
	89 (36.8)
	130 (39.4)
	
	
	0.56 [0.32 – 1.00] 0.049
	

	Don’t know
	20 (22.7)
	50 (20.7)
	70 (21.2)
	4.02
	0.134
	0.66 [0.33 – 1.28] 0.216
	



Table 4.6b: Socio-demographics and Knowledge Score of Respondents
	Variables
	Poor knowledge 
n=88 (%)
	Good knowledge
n=242 (%)
	Total
N =330 (%)
	Chi-square
	p-value
	COR[95% CI], p-value
	AOR[95% CI], p-value

	Monthly Income
	
	
	
	
	
	
	

	<GHS500
	75 (85.2)
	160 (66.1)
	235 (71.2)
	
	
	Ref.
	Ref.

	GHS500-1000
	9 (10.2)
	55 (22.7)
	64 (19.4)
	
	
	2.86 [1.34 – 6.10] 0.006
	2.22 [0.94 – 5.27] 0.070

	GHS>1000-2000
	3 (3.4)
	16 (6.6)
	19 (5.8)
	
	
	2.5 [0.71 – 8.84] 0.155
	0.42 [0.77 – 2.32] 0.323

	GHS>2000-3000
	1 (3.7)
	9 (3.7)
	10 (3.0)
	
	
	4.2 [ 0.52 – 33.90] 0.176
	0.53 [0.04 – 6.53] 0.62

	GHS>3000
	0 (0.0)
	2 (0.8)
	2 (0.6)
	11.80
	0.019
	1 (empty)
	1 (empty)

	Duration of diabetes
	
	
	
	
	
	
	

	6mnths-3years 
	47 (53.4)
	79 (32.6)
	126 (38.2)
	
	
	Ref.
	Ref.

	4-6years
	27 (30.7)
	72 (29.8)
	99 (30.0)
	
	
	1.59 [0.90 – 2.81] 0.113
	1.66 [0.88 – 3.14] 0.120

	7-9years
	8 (9.1)
	37 (15.3)
	45 (13.6)
	
	
	2.75 [1.18 – 6.40] 0.019
	3.65 [1.40 – 9.49] 0.008

	>10years
	6 (6.8)
	54 (22.3)
	60 (18.2)
	17.65
	0.001
	5.35 [2.14 – 13.40] <0.001
	5.91 [2.24 – 15.57] <0.001

	Residence 
	
	
	
	
	
	
	

	Urban 
	54 (61.4)
	189 (78.1)
	243 (73.6)
	
	
	Ref.
	Ref.

	Rural
	34 (38.6)
	53 (21.9)
	87 (26.4)
	9.31
	0.002
	0.45 [0.26 – 0.75] 0.003
	0.54 [0.30 – 3.14] 0.043



[bookmark: _Toc22632422]4.7: Respondents’ Frequency of Adhering to Self-Management Activities
As indicated in tables 4.7a and 4.7b, self-management practices of the T2DM patients were assessed based on their adherence to self-management activities in the last 7 days and the mean number of days were reported. Foot care was the highest performed self-management activity (4.35 ± 1.31 days per week) and the least was blood sugar monitoring (0.53 ± 1.27 days per week). Respondents adhered to diet for a mean of (3.95 ± 1.04 days per week) and exercised for (4.16 ± 2.32 days per week). Based on specific measures, the majority 307 (93%) washed their feet and only 39 (11.8%) ate fruits and vegetables daily. Testing of blood sugar, the number of times recommended by a health care provider was the least performed daily, 8 (2.4%).
	




[bookmark: _Toc3389200]Table 4.7a: Respondents Frequency of Adhering to Self-Management Activities
	Self-management practices
	Mean (SD)
	Performed self-management practice daily (n, %)

	General diet
	
	

	Follows a healthful eating plan
	4.77 (1.87)
	83 (25.2)

	Follows eating plan
	4.56 (1.84)
	71 (21.5)

	Total general diet score per week
	4.67 (1.81)
	

	Specific Diet
	
	

	Eats five or more servings of fruits and vegetables
	3.20 (2.25)
	39 (11.8)

	Eats high fat foods (red meat or full fat dairy products)
	1.82 (1.94)
	11 (3.3)

	Consume low-sugar diet
	5.39 (2.55)
	208 (63.0)

	Total specific diet score per week
	3.47 (1.28)
	

	Total diet score per week
	3.95 (1.04)
	

	Exercise
	
	

	Participates in at least 30 min of physical activity
	4.70 (2.48)
	135 (40.9)

	Participates in a specific exercise session
	3.62 (2.58)
	84 (25.5)

	Total exercise score per week
	4.16 (2.32)
	






Table 4.7b: Respondents Frequency of Adhering to Self-Management Activities
	Self-management practices
	Mean (SD)
	Performed self-management practice daily (n, %)

	SMBG
	
	

	Tests blood sugar level
	0.54 (1.27)
	8 (2.4)

	Tests blood sugar the number of times recommended by your health care provider
	0.52 (1.30)
	8 (2.4)

	Total SMBG score per week
	0.53 (1.27)
	

	Foot Care
	
	

	Check feet
	4.56 (3.14)
	190 (57.6)

	Inspect inside of shoes
	5.00 (2.92)
	203 (61.5)

	Use warm water for bathing
	5.10 (2.82)
	209 (63.3)

	Walk barefoot in the house
	3.30 (2.95)
	92 (27.9)

	Use cream on feet to prevent dryness
	5.44 (2.75)
	237 (71.8)

	Wash feet
	6.74 (1.12)
	307 (93.0)

	Dry between toes after washing
	4.63 (3.07)
	178 (53.9)

	Smoked-cigarette even one puff
	0.04 (0.54)
	2 (0.6)

	Total foot care score per week
	4.35 (1.31)
	




[bookmark: _Toc22632423]4.8: Factors Associated with Respondents’ Frequency of Adhering to Self-Management Practices
In table 4.8, it was revealed that number of years in school was significantly associated with patients’ frequency of adhering to diet (p=0.011; r=-0.14). Females (p=0.012, r=-0.14) and ownership of glucometer (p<0.001, r=-0.91) were both associated with higher frequency of performing SMBG.
[bookmark: _Toc3389201]Table 4.8: Factors Associated with Participants Frequency of Adhering to Self-Management Practices

	Variable 

	F
	B
	SE of  beta
	p-value
	Partial correlation
	Adjusted R square

	Diet 
	6.50
	
	
	
	
	0.016

	Number of years in school
	
	-0.141
	0.055
	0.011
	-0.14
	

	Exercise
	2.55
	
	
	
	
	0.005

	Number of years in school
	
	-0.060
	0.038
	0.111
	-0.09
	

	SMBG
	6.33
	
	
	
	
	0.016

	Females (gender)
	
	-0.287
	0.114
	0.012
	-0.14
	

	Own glucometer
	
	-1.855
	0.047
	0.000
	-0.91
	

	Foot care
	1.63
	
	
	
	
	0.001

	Number of years in school
	
	-0.08
	0.062
	0.203
	-0.07
	





[bookmark: _Toc22632424]4.9: Knowledge and Practice Scores of Respondents
In table 4.9, the bivariate analysis revealed that sex (p<0.001), education (p<0.001), family history of diabetes (p=0.004), duration of diabetes (p<0.001) and smoking (p=0.002) were significantly associated with the knowledge score. The practice score on the other hand was significantly associated with education (p<0.001), family history of diabetes (p=0.042) and duration of diabetes (p=0.023). Moreover, the practice score was significantly associated with knowledge (P<0.001).









[bookmark: _Toc3389202]Table 4.9: Knowledge and Practice Scores by Selected Characteristics
	
	Knowledge 
N
	
Mean (SD)
	
p value
	Practice
N
	
Mean (SD)
	
P value

	Sex
	
	
	
	
	
	

	Male 
	105
	42.34 (9.65)
	
	105
	11.64 (3.72)
	

	Female
	225
	36.54 (10.97)
	<0.001
	225
	10.97 (3.42)
	0.106

	Education 
	
	
	
	
	
	

	No formal education
	130
	43.98 (8.83)
	
	130
	12.16 (3.60)
	

	Formal education
	200
	34.75 (10.59)
	<0.001
	200
	10.56 (3.33)
	<0.001

	Family history
	
	
	
	
	
	

	Yes
	130
	40.52  (10.14)
	
	130
	11.68 (3.50)
	

	No
	200
	37.00 (11.17)
	0.004
	200
	10.87 (3.51)
	0.042

	Duration of diabetes
	
	
	
	
	
	

	≤3 years
	126
	35.37 (10.84)
	
	126
	10.63 (3.37)
	

	>3 years
	204
	40.25 (10.53)
	<0.001
	204
	11.53 (3.58)
	0.023

	Smoke
	
	
	
	
	
	

	Yes
	16
	30.25 (8.60)
	
	16
	9.56 (3.79)
	

	No
	314
	38.80 (10.85)
	0.002
	314
	11.27 (3.50)
	0.058

	Family support
	
	
	
	
	
	

	Yes
	265
	38.81 (10.85)
	
	265
	11.31 (3.46)
	

	No
	65
	36.65 (10.98)
	0.152
	65
	10.71 (3.78)
	0.221

	Knowledge
	
	
	
	
	
	

	Poor
	
	
	
	88
	8.78 (2.78)
	

	Good
	
	
	
	242
	12.06 (3.36)
	<0.001



[bookmark: _Toc22632425]4.10: Practice and Knowledge Score by Selected Variables 
In table 4.10, the multiple linear regression analysis revealed that tertiary education and knowledge score had a significant association with practice score (Beta=1.145, p=0.041; Beta=3.020, p<0.001 respectively). Also, having completed tertiary education (Beta=11.750, p<0.001) and SHS education (Beta=8.056, p<0.001) would significantly increase the knowledge score. Another factor that would increase the knowledge score is high diet frequency (Beta=4.100, p<0.001).
[bookmark: _Toc3389203]Table 4.10: Practice and Knowledge Score by Selected Variables 

	
	Practice score
	
	Knowledge score
	

	
	Unstandardized beta
	Standardized beta
	p-value
	Unstandardized beta
	Standardized beta
	p-value

	Age 
	-0.020
	-0.067
	0.191
	-0.043
	-0.047
	0.343

	Gender
	0.181
	0.023
	0.658
	-1.706
	-0.073
	0.165

	Tertiary educ.
	1.145
	0.117
	0.041
	11.75
	0.387
	<0.001

	SHS
	-0.050
	-0.004
	0.935
	8.056
	0.222
	<0.001

	Knowledge score
	3.020
	0.379
	<0.001
	
	
	

	Diet
	
	
	
	4.100
	0.181
	<0.001



[bookmark: _Toc22632426]4.11: Medication Adherence of Patients with Type 2 Diabetes Mellitus
Figure 4.1 shows medication adherence of patients with type 2 diabetes mellitus. It was revealed that 279 (84.5%) were adherent whiles 51 (15.5%) were non-adherent. 

[bookmark: _Toc3389585]Figure 4.1: Medication adherence
4.12: Factors Associated with Non-Adherence to Medication among Respondents
Tables 4.11a and 4.11b showed that age and education were the two factors significantly associated with non-adherence to medication. The patients who were 70 years and above were 79% times less likely to be non-adherent as compared to those below 50 years [OR=0.21 (95%CI: 0.06-0.74), P=0.016]. Respondents with SHS education were 3.7 times more likely to be non-adherent than those with tertiary education [OR=3.68 (95%CI: 1.01-13.44), P=0.049]. Although not statistically significant, those who earned between GHS 500-1000 were almost twice more likely to be non-adherent as compared to those whose monthly income was below GHS 500 [OR=1.94 (95%CI: 0.98-3.68), p=0.059]. 
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	Variable
	Adherent
n=279 (%)
	Non-adherent
n=51 (%)
	Total
N=330 (%)
	OR [95% CI]
	p-value

	Age
	
	
	
	
	

	<50 years
	65 (23.3)
	16 (31.4)
	81 (24.6)
	Ref.
	

	50-59 years
	76 (27.2)
	17 (33.3)
	93 (28.2)
	0.91 [0.43 – 1.94]
	0.805

	60-69 years
	79 (28.3)
	15 (29.4)
	94 (28.5)
	0.77 [0.35 – 1.68]
	0.513

	70 + years
	59 (21.2)
	3 (5.9)
	62 (18.8)
	0.21 [0.06 – 0.74]
	0.016

	Gender
	
	
	
	
	

	Male
	90 (32.3)
	15 (29.4)
	105 (31.8)
	Ref.
	

	Female
	189 (67.7)
	36 (70.6)
	225 (68.2)
	1.14 [0.60 – 2.19]
	0.688

	Education 
	
	
	
	
	

	Tertiary
	46 (16.4)
	4 (7.8)
	50 (15.1)
	Ref.
	

	SHS
	25 (9.0)
	8 (15.7)
	33 (10.0)
	3.68 [1.01 – 13.44]
	0.049

	JHS
	20 (7.2)
	4 (7.8)
	24 (7.3)
	2.3 [0.52 – 10.12]
	0.271

	Primary
	20 (7.2)
	3 (5.9)
	23 (7.0)
	1.73 [0.35 – 8.43]
	0.501

	No education
	168 (60.2)
	32 (62.8)
	200 (60.6)
	2.19 [0.73 – 6.51]
	60.158

	Marital Status
	
	
	
	
	

	Single
	13 (4.7)
	3 (5.9)
	16 (4.8)
	Ref
	

	Married
	189 (67.7) 
	34 (66.7)
	223 (67.6)
	0.78 [0.21 – 2.88]
	0.709

	Divorced
	23 (8.2)
	6 (11.7)
	29 (8.8)
	1.13 [0.24 – 5.29]
	0.876

	Widowed
	54 (19.4)
	8 (15.7)
	62 (18.8)
	0.64 [0.15 – 2.76]
	0.551



Table 4.11b: Factors Associated with Non-adherence to Medication among Respondents
	Variable
	Adherent
n=279 (%)
	Non-adherent
n=51 (%)
	Total
N=330 (%)
	OR [95% CI]
	p-value

	Family support
	
	
	
	
	

	Yes
	224 (80.3)
	41 (80.4)
	265 (80.3)
	Ref
	

	No
	55 (19.7)
	10 (19.6)
	65 (19.7)
	0.99 [0.47 – 2.11]
	0.986

	Duration of DM
	
	
	
	
	

	6mnths -3yrs
	106 (38.0)
	20 (39.2)
	126 (38.2)
	Ref
	

	4-6yrs
	85 (30.5)
	14 (27.4)
	99 (30.0)
	0.87 [0.42 – 1.83]
	0.719

	7-9yrs
	39 (14.0)
	6 (11.8)
	45 (13.6)
	0.81 [0.30 -  2.17]
	0.684

	10yrs>
	49 (17.5)
	11 (21.6
	60 (18.2)
	1.19 [0.53 – 2.67]
	0.674

	Knowledge score
	
	
	
	
	

	Poor knowledge
	73 (26.2)
	15 (29.4)
	88 (26.7)
	Ref
	

	Good knowledge
	206 (73.8)
	36 (70.6)
	242 (73.3)
	0.85 [0.44 – 1.64]
	0.630

	Confirmed complication
	
	
	
	
	

	Yes
	106 (38.0)
	24 (47.1)
	130 (39.4)
	Ref
	

	No
	168 (60.2)
	25 (49.0)
	193 (58.5)
	0.65 [0.36 – 1.21] 
	0.178

	Not sure
	5 (1.8)
	2 (3.9)
	7 (2.1)
	1.77 [0.32 – 9.66]
	0.511

	Type of treatment
	
	
	
	
	

	Oral hypoglycaemic
	209 (74.9)
	38 (74.5)
	247 (74.9)
	Ref
	

	Insulin
	28 (10.0)
	5 (9.8)
	33 (10.0)
	0.98 [0.35 – 2.70]
	0.972

	Both oral and insulin
	42 (15.1)
	8 (15.7)
	50 (15.1)
	1.04 [0.46 – 2.41]
	0.913

	Monthly income
	
	
	
	
	

	<GHS500
	203 (72.8)
	32 (62.8)
	235 (71.2)
	Ref
	

	GHS 500-1000
	49 (17.6)
	15 (29.4)
	64 (19.4)
	1.94 [0.98 – 3.86]
	0.059

	GHS>1000-2000
	17 (6.1)
	2 (3.9)
	19 (5.8)
	0.75 [0.16 – 3.38]
	0.704

	GHS>2000-3000
	8 (2.9)
	2 (3.9)
	10 (3.0)
	1.59 [0.32 – 7.81]
	0.571

	GHS>3000
	2 (0.7)
	0 (0.0)
	2 (0.6)
	1 (empty)
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Table 4.12 showed that age, SHS education and good practice are associated with non-adherence to medication. Patients who were 70 years and above were 79% less likely to be non-adherent [OR=0.21(95%CI: 0.57-0.74), p=0.016]. SHS education was almost 4 times more likely to be non-adherent [OR=3.68 (95%CI: 1.01-1.64), p=0.049]. Patients with good practice were found to be 74% less likely to be non-adherent [OR=0.26 (95%CI: 0.13-0.55].
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	Variable 
	Beta
	S.E
	Wald
	p-value
	OR [ 95% C

	Age (70+ years)
	-0.349
	0.151
	5.57
	0.016
	0.21 [0.57 – 0.74]

	Education (SHS)
	0.060
	0.101
	0.37
	0.049
	3.68 [1.01- 13.44]

	High knowledge
	-0.162
	0.336
	0.23
	0.630
	0.85 [0.44 – 1.64]

	Good practice of self-care activities
	-1.312
	0.312
	15.50
	<0.001
	0.26 [0.13 – 0.55]

	High diet frequency
	-0.688
	0.352
	4.15
	0.051
	0.50 [0.25 – 1.00]
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As shown in table 4.13, it was revealed through probit regression analysis that sex, education, marital status, monthly income, residence, family history of diabetes, smoking, type of treatment, complications, and knowledge were not significantly associated with medication adherence. However, age (p=0.011, 95%CI: 0.05-0.35) and practice (p<0.001, 95%CI: 0.34-1.06) were significantly associated with medication adherence. 
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                                                         Dependent variable: Medication adherence         

	Independent variables
	Coefficient
	SE (robust)
	p-value
	95% CI

	Sex
	-0.07
	0.18
	0.688
	-0.43 – 0.28

	Age
	0.20
	0.08
	0.011
	0.05 – 0.35

	Education
	-0.03
	0.05
	0.527
	-0.14 – 0.07

	Marital status
	0.04
	0.10
	0.692
	-0.16 – 0.23

	Income
	-0.07
	0.10
	0.483
	-0.25 – 0.12

	Residence
	0.32
	0.21
	0.120
	-0.08 – 0.72

	Family History
	0.04
	0.11
	0.735
	-0.18 – 0.25

	Smoke
	0.14
	0.37
	0.713
	-0.59 – 0.87

	Treatment
	-0.01
	0.11
	0.927
	-0.23 – 0.21Pra

	Complications
	0.13
	0.17
	0.423
	-0.19 – 0.46

	Practice
	0.70
	0.19
	<0.001
	0.34 – 1.06

	Knowledge
	0.09
	0.19
	0.632
	-0.28 – 0.45



[bookmark: _Toc22632429]4.15: Factors Independently Associated with Poor Glycaemic Control among Respondents
Tables 4.14a and 4.14b revealed that education, occupation, marital status, family history and monthly income were not statistically associated with poor glycaemic control (χ2=7.04, p=0.134; χ2=5.44, p=0.142; χ2=2.05, p=0.563; χ2=5.28, p=0.071; χ2=5.17, p=0.271 p=0.882 respectively). On the other hand, sex, residence, BMI, WC, diet, exercise and glucose monitoring were significantly associated with poor glycaemic control (χ2=18.10, p<0.001; χ2=4.47, p=0.035; χ2=15.12, p=0.002; χ2=17.96, p<0.001; χ2=26.90, p<0.001; χ2=6.83, p=0.09; χ2=4.09, p=0.043 respectively.
It was revealed that females were 64% less likely to have poor glycaemic control relative to males [COR=0.36 (95%CI: 0.22-0.58), p<0.001]. Rural residents were 1.6 times more likely to have poor glycaemic control relative to urban residents [COR=1.60 (95%CI: 1.04-2.78), p=0.035]. Abdominally obese persons were 64% less likely to have poor glycaemic control relative to those who were not abdominally obese [COR=0.36 (95%CI: 0.22-5.42), p<0.001]. Also those having good diet practices were 3.4 times more likely to have poor glycaemic control [COR=3.39 (95%CI: 2.11-5.42), p<0.001]. Similarly, poor glycaemic control was significantly associated with good exercise practices showing 1.8 times more likely relative to poor exercise practices [ COR=1.80 (95%CI: 1.16-2.8), p=0.009]. Good glucose monitoring also showed 1.6 times more likely to have poor glycaemic control relative to poor glucose monitoring [ COR=1.61 (95%CI: 1.01-2.56), p=0.044]. No formal and SHS education were 50% and 64% less likely to have poor glycaemic control as compared to tertiary education [COR=0.50 (95%CI: 0.27-0.94), p=0.032; COR=0.36 (95%CI: 0.14-0.90), p=0.030 respectively]. Having no family history of diabetes was 1.8 times more likely to be associated with poor glycaemic control relative to having family history of diabetes [COR=1.78 (95%CI: 1.08-2.93), p=0.024]. 
It was further revealed that rural residents were almost twice more likely to have poor glycaemic control relative to urban residents [AOR=1.87 (95%CI: 1.07-3.26), p=0.028]. Respondents who were overweight were thrice more likely to have poor glycaemic control as compared to those who were underweight [AOR=3.05 (95%CI: 1.08-8.58), p=0.034]. Abdominally obese persons were half times less likely to have poor glycaemic control relative to those not abdominally obese [AOR=0.47 (95%CI: 0.24-0.92), p=0.028]. Those of good diet practices were thrice more likely to have poor glycaemic control [AOR=3.03 (95%CI: 1.80-5.10), p<0.001]
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	Variables
	Good 
n=191 (%)
	Poor 
n=139 (%)
	Chi-square
	p-value
	COR [95% CI], p-value
	AOR [95% CI], p-value

	Sex
	
	
	
	
	
	

	Male
	43 (22.5)
	62 (44.6)
	
	
	Ref
	Ref

	Female
	148 (77.5)
	77 (55.4)
	18.10
	<0.001
	0.36 [0.22 – 0.58] <0.001
	0.71 [0.38 – 1.33] 0.288

	Educational level
	
	
	
	
	
	

	Tertiary
	21 (11.0)
	29 (20.9)
	
	
	Ref
	

	SHS
	22 (11.5)
	11 (7.9)
	
	
	0.36 [0.14 – 0.90] 0.030
	

	JHS
	15 (7.8)
	9 (6.4)
	
	
	0.43 [0.16 – 1.18] 0.102
	

	Primary
	15 (7.9)
	8 (5.8)
	
	
	0.39 [0.13 – 1.08] 0.069
	

	No education
	118 (61.8)
	82 (59.0)
	7.04
	0.134
	0.50 [0.27 – 0.94] 0.032
	

	Occupation
	
	
	
	
	
	

	Private sector
	14 (7.3)
	11 (7.9)
	
	
	Ref
	

	Public sector
	25 (13.1)
	31 (22.3)
	
	
	1.58 [0.61 – 4.08] 0.346
	

	Self-employed
	85 (44.5)
	58 (41.7)
	
	
	0.87 [0.37 – 2.05] 0.747
	

	No employment
	67 (35.1)
	39 (28.1)
	5.44
	0.142
	0.74 [0.31 – 1.79] 0.505
	

	Marital status
	
	
	
	
	
	

	Single 
	7 (3.7)
	9 (6.5)
	
	
	Ref
	

	Married
	133 (69.6)
	90 (64.7)
	
	
	0.53 [0.19 – 1.46] 0.219
	

	Divorced
	15 (7.8)
	14 (10.1)
	
	
	0.73 [0.21 – 2.48] 0.609
	

	Widowed
	36 (18.9)
	26 (18.7)
	2.05
	0.563
	0.56 [0.19 – 1.70] 0.308
	

	Family history
	
	
	
	
	
	

	Yes
	85 (44.5)
	45 (32.4)
	
	
	Ref
	

	No
	67 (35.1)
	63 (45.3)
	
	
	1.78 [1.08 – 2.93] 0.024
	

	Don’t know
	39 (20.4)
	31 (22.3)
	5.28 
	0.071
	1.50 [0.83 – 2.72] 0.180
	








Table 4.14b: Factors Independently Associated with Poor Glycaemic Control among Respondents	
	Variables
	Good 
n=191 (%)
	Poor 
n=139 (%)
	Chi-square
	p-value
	COR [95% CI], p-value
	AOR [95% CI], p-value

	Regular hospital visit
	
	
	
	
	
	

	Monthly
	94 (49.2)
	50 (36.0)
	
	
	Ref
	Ref

	Bi-monthly
	96 (50.3)
	88 (63.3)
	
	
	1.72 [0.10 – 2.70] 0.017
	1.64 [0.98 – 2.75] 0.059

	≥3 months 
	1 (0.5)
	1 (0.7)
	5.74
	0.057
	1.88 [0.11 – 30.70] 0.658
	1.17 [0.03 – 42.09] 0.932

	Residence 
	
	
	
	
	
	

	Urban 
	149 (78.0)
	94 (67.6)
	
	
	Ref
	Ref

	Rural
	42 (22.0)
	45 (32.4)
	4.47
	0.035
	1.6 [1.04 – 2.78] 0.035
	1.87 [1.07 – 3.26] 0.028

	BMI
	
	
	
	
	
	

	Underweight
	16 (8.4)
	9 (6.5)
	
	
	Ref
	Ref

	Normal
	61 (31.9)
	56 (40.3)
	
	
	1.63 [0.67 – 3.99] 0.283
	2.38 [0.88 – 6.48] 0.088

	Overweight
	53 (27.8)
	54 (38.9)
	
	
	1.81 [0.74 – 4.46] 0.196
	3.05 [1.08 – 8.58] 0.034

	Obese
	61 (31.9)
	20 (14.4)
	15.12
	0.002
	0.58 [0.22 – 1.52] 0.271
	1.25 [0.41 – 3.79] 0.699

	WC
	
	
	
	
	
	

	Not abdominally obese
	42 (22.0)
	61 (43.9)
	
	
	Ref
	Ref

	Abdominally obese
	149 (78.0)
	78 (56.1)
	17.96
	<0.001
	0.36 [0.22 – 0.58] <0.001
	0.47 [0.24 – 0.92] 0.028

	Diet
	
	
	
	
	
	

	Poor practice
	145 (75.9)
	67 (48.2)
	
	
	Ref
	Ref

	Good practice
	46 (24.1)
	72 (51.8)
	26.90 
	<0.001
	3.39 [2.11 – 5.42] <0.001
	3.03 [1.80 – 5.10] <0.001

	Exercise
	
	
	
	
	
	

	Poor
	117 (61.3)
	65 (46.8)
	
	
	Ref
	Ref

	Good
	74 (38.7)
	74 (53.2)
	6.83
	0.009
	1.80 [1.16 – 2.80] 0.009
	1.41 [0.86 – 2.33] 0.174

	Glucose monitoring
	
	
	
	
	
	

	Poor
	137 (71.7)
	85 (61.2)
	
	
	Ref
	Ref

	Good
	54 (28.3)
	54 (38.8)
	4.09
	0.043
	1.61 [1.01 – 2.56] 0.044
	1.17 [0.67 – 2.02] 0.584




[bookmark: _Toc22632430]4.16: Determinants of FBS of Patients with Type 2 Diabetes Mellitus
As indicated in table 4.15, the multivariable regression analysis revealed that the overall multiple regression model used for assessing the determinants of FBS achieved adjusted R² of 0.036; p=0.013. Only sex had a significant association with FBS of patients with diabetes (p=0.007, 95%CI: 0.28-1.77). 
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	Variable 
	B1 ± SE
	Beta2
	𝑝 value
	95%CI for B

	
	
	
	
	Lower
	Upper

	Age
	-0.015 ± 0.014 
	-0.059
	0.311
	-0.043
	0.014

	Gender 
	1.026 ± 0.378
	0.165
	0.007
	0.282
	1.770

	Education
	0.043 ± 0.127
	0.023
	0.737
	-0.208
	0.293

	Employment
	-0.096 ± 0.210
	-0.030
	0.646
	-0.511
	0.317

	Monthly income
	-0.136 ± 0.243
	-0.037
	0.575
	-0.613
	0.341

	Duration of DM
	0.212 ± 0.148
	0.081
	0.153
	-0.079
	0.503

	Family History
	-0.262 ± 0.216
	  -0.068
	0.226
	-0.686
	0.162

	Residence
	-0.327 ± 0.365
	-0.068
	0.371
	-1.045
	0.391

	Total knowledge score
	-0.666 ± 0.390
	-0.049
	0.089
	-1.435
	0.103


 Adjusted R² =0.036; overall model F-test, p=0.013
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In Ghana, data about self-management of diabetes among T2DM patients is limited. Thus, this study assessed self-management of diabetes in T2DM patients at three public health facilities in Tamale. The focus of this chapter is on discussion of findings based on the key objectives of the study.
5.1: Socio-demographic Characteristic of Respondents
The current study findings showed that the average age of respondents was 57.5 ± 11.8 years. Similarly, prior researches have reported that the incidence of DM tends to increase with age (Alhaik et al., 2018). Moreover, this agrees with prior studies that indicated that most of T2DM patients were aged between 50 and 59 years (Umeh & Nkombua, 2017; Ganiyu et al., 2013). Aging leads to a decline in the sensitivity of insulin and change or inadequate compensation of beta cell function mass in the presence of rising insulin resistance (Ketut et al., 2012). It was also found out that almost two-thirds, 60.6% of the patients did not go through formal education. This finding is congruent with other studies done in adult Ghanaian T2DM patients where the majority of patients did not have formal education (Mogre et al., 2017; Obirikorang et al., 2016). This is a matter of concern as there are no available culturally and linguistically appropriate diabetes education resources in the Ghanaian context. Consequently, the patients may be unable to communicate effectively with health professionals due to low literacy. This could pose a challenge to effective counselling on diabetes and self-management practices. 
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Diabetes is a complex disorder that needs sufficient knowledge levels, self-care activities and compliance to medication for its management. (ADA, 2013; IDF, 2012). To reach optimal glucose control and attenuate complications, patients should have adequate knowledge of self-management to promote adherence to diet, exercise and medication (Kassahun et al., 2016; Gautam et al., 2015). The results of the current study demonstrate that, the majority, 73.3% of respondents were knowledgeable about diabetes. This is congruent with previous studies from Nigeria (Adibe et al., 2009), China (He & Wharrad, 2007), and Sri Lanka (Herath et al., 2017) where the majority of patients had either moderate or good knowledge. Several explanations could be given for the fact that the majority of the patients in this study had good knowledge of diabetes. First, a substantial number of the patients had family history of diabetes. One could assume that family members having diabetes would share their knowledge with others diagnosed with the disease. Second, the respondents in this study were people living with diabetes for at least six months. This implies, they may have attended diabetes education programs. Conflicting findings have been reported in some developing and developed countries where most patients had poor knowledge of diabetes (Chinnappan et al., 2017; Ntontolo et al., 2017; Konduru et al., 2017; Dinesh et al., 2016). It is therefore a plausible justification that the variation in the knowledge levels among respondents between the present study and the previous studies may be related to the difference in the parameters used for knowledge assessment and categorisation. This discrepancy could also be attributed to difference in level of education received by the patients and accessibility of information on diabetes. 
The present study however, revealed significant gaps in their knowledge on specific areas such as knowledge on medication, SMBG, complications and general knowledge of diabetes. Unfortunately, it was observed that about two-thirds of the patients did not have good knowledge on diabetic medication. A previous study established that patients with diabetes had limited knowledge of diabetes medication (Karaoui et al., 2018). The patients may not have sufficient knowledge about their medication if they are not told by their physician or clinical staff. Report from the diabetes clinics shows an average daily nurse to patient ratio of 1:42. The nurses would therefore not have ample time to provide adequate individualised education on the medication, drug’s mechanism of action and related adverse effects. We need to reconsider the role of health care providers concerning the poor knowledge of diabetes patients on medication. Having a multidisciplinary educational approach on diabetes medication can help improve the patients’ knowledge. 
[bookmark: _Toc22632434]5.3: Adherence to Self-Management Practices among Respondents
The present study described respondents’ self-reported frequency of adhering to four self-management practices (diet, exercise, SMBG, foot care) and medication. Factors associated with the patients’ performance of these self-care activities were also examined. Foot care was the highest performed self-care activity and the least performed was self-monitoring of blood glucose. Factors that were observed to have a positive relationship with respondents’ frequency of adherence to self-management practices were higher education and gender.
The very essence of sticking to a recommended nutrition therapy in the control of diabetes has been well established (Mogre et al., 2017; Chourdakis et al., 2014). Patients who follow the recommended dietary regime are empowered to better control their glucose levels, and subsequently decrease their needs for diabetic medication (Chourdakis et al., 2014). A right diet plan may result in decline of HbA1c levels by 1–2 % based on relevant guidelines (Bantle et al., 2008). The study revealed that the patients’ frequency of compliance to general diet (4.67 days per week) is consistent with the 4.37 days (Shaw et al., 2006) and 4.44 days per week found among Ghanaian T2DM patients (Mogre et al., 2017). However, these findings are lower than those reported among African American (Tang et al., 2008) and Chinese American (Xu et al., 2010) T2DM patients and in T2DM patients from an urban area in the United States (Shaw et al., 2006), particularly for specific diet. The variation could be as a result of difference in socio-demographic characteristics of respondents between the present study and those of developed countries. The performance of the patients in specific self-care activity for diet was suboptimal. It is worth noting that only 11% consumed fruits and vegetables daily and around one fourth of the clients followed a healthful eating plan every day during the last seven days. As shown in the results, the majority of patients were stricken by poverty with 71.2% earning below GHS 500 each month which may limit their access to some foods. This low socioeconomic status of the clients coupled with the high cost and seasonality of fruits and vegetables may account for the low adherence to specific dietary regimen (Mogre et al., 2017).
Self-monitoring of blood glucose is seen as a significant aspect of treatment for both insulin and non-insulin dependent diabetes. In spite of this, SMBG was the least performed self-management practice in this study. This is one of the lowest adherence to SMBG reported among patients with T2DM from the Sub Saharan African region and elsewhere in the developed world. In a recent study of T2DM patients in Ghana, only 1 respondent out of a sample of 183 performed SMBG each day in the past seven days (Mogre et al., 2017). A study done in the US among African American T2DM patients showed that the patients adhered to SMBG for an average of 4.7 days per week (Tang et al., 2008). Moreover, a research of T2DM patients in China (Xu et al., 2010) and Greece (Chourdakis et al., 2014) indicated that 26.8% and 27.1 % of respondents respectively practiced SMBG on a daily basis. The present study finding of 2.4% is only consistent with that conducted in Ethiopia whereby 2.6% of T2DM patients practiced SMBG daily at home (Wabe, Angamo & Hussein, 2011). Most of the patients in this study did not own glucose monitoring machines and had no formal education. Low literacy and numeracy skills, inability to read and interpret results of SMBG, fear of discomfort associated with testing, lack of access to glucometers, high cost of strips and needles might have been responsible for low level of adherence to SMBG in this study population (Desalu et al., 2011; Ong, Chua & Ng, 2014, Musenge et al., 2016). It is important that health professional providing support and counselling, reiterate the positive benefits of self-monitoring of blood glucose (Chourdakis et al., 2014).  
Foot care was the highest performed self-management behavior in this study though the overall adherence was suboptimal. Based on specific measures, the present study findings observed that a vast majority of the patients washed their feet and more than half checked and dried between their toes daily. It is established that the population of this study were predominantly Muslims and one may argue that the religious practice of washing their feet for daily prayers might have contributed to the high adherence to the particular behaviours. These findings are in accordance with previous studies in Saudi Arabia (Godewa et al., 2017; Alhomaidi et al., 2017) and higher than those of T2DM patients in China (Li et al., 2014) and Nigeria (Desalu et al., 2011). The variation may be because of the difference in the religious affiliations and knowledge level of the respondents.
The study found out that respondents engaged in at least 30min of physical activity weekly for an average of 4.7 days. Similar findings were reported in Ghana (Mogre et al., 2017) and  Ethiopia (Berhe et al., 2013) and the United States where diabetes patients exercised at least 5 times a week (Wu et al., 2019). One of the explanations for the relatively high performance of physical activity in this study may be attributed to most respondents having to walk to their work places. Additionally, the low socioeconomic status of respondents implies that they did not live sedentary lifestyles. Despite the high compliance to exercise, smaller percentage of the patients exercised for at least 30min or engaged in a specific exercise session daily in the last week preceding collecting data for them. A number of factors might have prevented these patients from performing physical activity daily. These include; lack of facilities for exercising and risk of increased blood pressure (Mogre et al., 2017; Sigal et al., 2013; Jordan & Jordan, 2010).
[bookmark: _Toc22632435]5.4: Factors Associated with Knowledge and Self-Management Practices
The study revealed that educational level, occupation, monthly income, duration of diabetes, and residence had a significant association with respondents’ knowledge of diabetes. Educational level was the major predictor of diabetes knowledge in this study. It was further revealed that the respondents who had no formal education, or had Primary and JHS education were 97%, 93% and 90% respectively less likely to have good knowledge compared to those with tertiary education. This was not surprising since more knowledge is acquired through higher education (Kassahun et al., 2016). One could also argue that those with tertiary education may be able to comprehend better diabetes educational programs delivered at the various clinics than their counterparts without tertiary education. Similarly, numerous prior studies conducted in the international community found positive correlation between academic degree and diabetes knowledge (Faraz et al., 2018; Chinnapan et al., 2017; Alhaik et al., 2018; Kassahun et al., 2016; Rodrigues et al., 2014). Self and unemployed respondents were 91% and 90% less likely to have good knowledge on diabetes as compared to those with private sector employment respectively. This study showed that private sector employees had higher education, and may have had access and more exposure to medical information on diabetes (Faraz et al., 2018; Yun et al., 2007) or acquire information through workshops, seminars and presentations that will influence their knowledge level. Monthly income has been reported as another significant predictor of diabetes knowledge in previous studies (Faraz et al., 2018; Al-Qazaz et al., 2012; Yun et al., 2007). Similarly, this study revealed that those who earned a monthly income of GHS 500 – 1000 were 2.9 times more likely to have good knowledge compared to those that earned less than GHS 500. This could have a relationship with educational level and employment status. Persons with low socioeconomic standing would have restricted access to education and information which are imperative to obtain diabetic services that will eventually improve knowledge (Kassahun et al., 2016).
Another significant predictor of better diabetes knowledge is longer duration of diabetes. Respondents who had diabetes between 7-9 and above 9 years were 2.8 and 5.4 times more likely to have good knowledge as compared with 3 years and below respectively. The patients with longer duration of DM might have benefited from several education sessions repeatedly over the years from the diabetes clinics that would influence their knowledge level positively compared to those with a shorter duration. These findings corroborates a study in Congo (Ntontolo et al., 2017). Contrary findings were reported in the US where they found no significant increase in knowledge with longer duration of diabetes (West & Goldberg, 2002). Another study in Bangladesh found that old and newly diagnosed diabetic patients or non-diabetics had the same level of knowledge (Saleh et al., 2016). This contradiction might be explained by the lack of well-established structured educational programs on diabetes in the Ghanaian context, which would have empowered the patient’s knowledge about diabetes before its development.
It has been revealed from this study that patients’ number of years in school is positively correlated with regularity of adherence to dietary practice. These results concur with data from China (Huag et al., 2014; Xu, Pan & Liu, 2010) and other parts of Sub Saharan Africa (Berhe & Kahsay, 2013; Desalu et al., 2011). This is however contrasting with findings from Greece where higher education was not associated with adherence to diet (Chourdakis et al., 2014). Clients who have attained higher education are more likely to understand all aspects of recommended self-management practices including diet than their colleagues with less education. This is a concern that require attention since most of the patients in this study and earlier studies carried out in the country are often less educated or illiterates (Mogre et al., 2017; Danquah et al., 2012). This study also showed that gender had a key role in patients’ frequency of performing SMBG. Women were more likely than men to practice SMBG. This coincides with previous studies from Nigeria (Iwuala et al., 2015) and China (Luo et al., 2017). However, a recent study by Mogre et al. (2017) showed that men were more likely to perform SMBG than women in the same setting. Their study used a smaller sample and in their study only one patient performed SMBG which may account for the difference. This issue need further exploration. Health professionals need to take note of the gender differences in diabetes self-care and tackle these during counselling (Mogre et al., 2017).
Diabetes knowledge had a significant and positive correlation with practice of self-management. This demonstrates that diabetes patients who have increased knowledge about their disease are more likely to perform self-management practices that will lead to positive health outcome. This finding is consistent with Orem’s theory of self-care which states that self-care is learned, thus, enabling the individual to perform effective and purposeful activities (Orem, 2001). The result infers that when patients are faced with the illness, they need to obtain the knowledge, attitudes and skills to manage symptoms of the disease daily, its effects, hence increasing compliance to self-manage practices to reach optimum glycaemic control (Albuquerque, Correia, & Ferreira, 2015). This provides a vital insight for health professionals, which signifies that they should keep educating individuals with T2DM about the consequences of and how to manage their diabetes to reduce its impact. To accomplish this, it is imperative to explore more avenues to augment the knowledge that patients already have towards their diabetes and about self-management in particular. This result concurs with prior findings that showed a positive relationship between diabetes knowledge and practice (Kugbey et al., 2017; Van der Heide et al., 2014; Bains & Egede, 2011). Moreover, the educational level of respondents had a positive relationship with knowledge and practice scores. A patient who finished tertiary and senior high school education had significantly greater scores of knowledge and practice. These results agree with other studies (Karaoui et al., 2018; Al-Maskari et al., 2013; Mohammadi et al., 2015). In line with Karaoui et al. (2018), the present study has displayed that following diet plan would significantly increase the knowledge score. An explanation to this finding is that, adherence to the recommended dietary regimen (general and specific) is tremendously challenging and would require an in-depth knowledge about diabetes and its treatment (Karaoui et al., 2018).
[bookmark: _Toc22632436]5.5: Medication Adherence among Type 2 Diabetes Mellitus Patients
In line with prior studies elsewhere (Sabbah & Al-shehri, 2014; Sweilah et al., 2014; Adisa et al., 2011; Musenge et al., 2015) an overwhelming percentage of respondents (84.5%) were adherent to medication though most of the patients had poor knowledge on diabetic medication. This could probably be because most of the respondents in the present study might have had the perception that medication is more important than other self-care behaviours for example diet and exercise to control diabetes. It could be assumed that clinicians probably focused more on the importance of adherence to therapeutic regimen than other self-care behaviours. Though the National Health Insurance (NHIS) status of respondents was not assessed, its coverage on some anti-diabetes medications have contributed to the high adherence rate of this study population since most of the patients were poverty stricken. Contrasting findings were reported by Abbas et al. (2015) where 79.4 % of T2DM were considered as having low adherence to medication.
In this study, age was a predictor of non-adherence to medication. Younger patients were more likely to be non-adherent compared to older patients (70years and above). Health is very valuable, and to some it may not be of utmost importance (Quah et al., 2013). Younger adult patients may be less interested in managing their disease condition, as they may have busy schedules at work, and have little time to comply with a healthy lifestyle and medication. Effective educational programs would be needed to target younger patients, as this category with early development of diabetes might have a longer life expectancy relevant to prevention of complications (Quah et al., 2013).
[bookmark: _Toc22632437]5.6: Glycaemic Control among Respondents
The ultimate aim of self-management in diabetes is to attain normal blood sugar level. The present study observed suboptimal glycaemic control and identified factors associated with unsatisfactory glycaemic control among respondents with T2DM. It was observed that more than half of the patients (57.9%) had poor glycaemic control. This suboptimal control of diabetes will eventually lead to an increase in the prevalence of diabetic complications, morbidity and deaths. This finding is congruent with previous studies conducted in Ghana where 52. 2% (Apini et al., 2018), 60% (Titty, 2010) and 70% (Mobula et al., 2018) of respondents could not achieve optimum glycaemic control. This substantial proportion of Type 2 diabetes patients with poor glucose control in the current study population emphasize the need for health professionals to intensify efforts at promoting self-management strategies for diabetes patients. The proportion of poor glycaemic control seen in the current study is far higher than that reported in the United States where only 12.9% of patients had inadequate glycaemic control (Ali et al., 2012). The variation between developing and developed countries may be due to knowledge difference of respondents, varied data collection methods, lack of uniform guidelines for measuring glycaemic control and different cut off points for normal HbA1c/FBS levels (Kassahun, Eshetie, & Gesesew, 2016; Ali et al., 2012; Tang et al., 2008). The current study used convenience sampling and FBS to measure glycaemic control due to inability to afford HbA1c whereas that of the US used stratified multistage probability cluster sampling to ensure sufficient representation of the population and HbA1c a more accurate measure than FBS.
[bookmark: _Toc22632438]5.6.1 Factors Associated with Poor Glycaemic Control among Respondents
This study showed that gender, residence, BMI, waist circumference, diet, exercise and glucose monitoring had a significant relationship with blood sugar level. Further logistic regression analysis disclosed that women were 64% less likely to have poor glycaemic control than men. The result corroborates that of a study done by Ahmad et al. (2014). A qualitative analysis of experiences of self-management in T2DM patients revealed that women disclosed their diabetes more voluntarily and incorporated management in their daily routines, while men did not notify relatives about their diabetes and were less compliant to self-management activities for instance, diet in social settings (Mathew et al., 2012). In the cultural context of northern Ghana, men are considered the main decision makers in most families (Afaya et al., 2018) and may conceal their diagnosis in order to maintain their cultural values of autonomy, dominance and independence. This perception of male dominance would have a negative influence on self-management, treatment compliance and glycaemic control (Liburd, Namageyo-Funa, & Jack, 2007). 
Self-monitoring of blood glucose had a significant negative effect on glycaemic control. The patients who practiced good SMBG had about 2 times higher odds of poor glucose control than those who did not. Contrary findings were reported in the US (Hoey et al., 2012)  and China ( Hu, Li, & Ji, 2017) where a higher frequency of SMBG was correlated with lower glycosylated hemoglobin levels and fasting plasma glucose levels. The present study used a smaller sample population compared with those of developed countries which may have accounted for the discrepancy. The variation could also be due to difference in background characteristics and knowledge levels of respondents. Moreover, the high illiteracy rate of the current study population may pose a challenge in the patients’ ability to interpret the results and use the figures to modify their diet and medication doses.  It has been conjectured that non-insulin treated T2D patients may use the glucose values to modify their diet and lifestyle (Ul et al., 2012). Translating this into actual practice might have been difficult for the patients in the present study. 
Rural residents were more likely to have poor glycaemic control relative to urban residents. Most of the rural residents in this study had no formal education compared to the urban residents implying that the former might have had poor knowledge of self-management. It was further established in this study that respondents from rural settings were 55% less likely to have good knowledge compared to those from urban settings. Urban residents are more likely to have access to medical resources and information on how to better manage the condition by themselves than rural people (Luo et al., 2017). Moreover, the patients without family history of diabetes had 2 times higher odds suboptimal glucose control than their counterparts with family history. Newly diagnosed diabetes patients may receive some knowledge and experiences from family members with the disease (Kassahun et al., 2016). This information could be useful for effective self-management which will improve their control of the disease. 
[bookmark: _Toc22632439]5.7: Limitations of the Study
Some limitations were noted in this study; the cross-sectional design, self-report and the use of fasting blood sugar. The cross-sectional design does not show temporal relationship though it demonstrates associations between variables. The use of self-report to measure adherence can lead to recall and social desirability bias. Generally, the self-reported adherence to self-management was low even though social desirability bias could have occurred. The study could not use HbA1c, a more accurate measure than FBS to determine glycemic control due to inaccessibility and high cost of the test in the country hence, the findings should be interpreted in this light. However, this study identified some of the factors associated with glycaemic control which can form the basis for patient education.
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[bookmark: _Toc22632441]CONCLUSION AND RECOMMENDATION
[bookmark: _Toc22632442]6.1: Conclusion 
The present study assessed the level of knowledge on diabetes and self-management, adherence to self-management practices (diet, self-monitoring of blood glucose, exercise, foot care), medication adherence and the level of glycaemic control among T2DM patients. The associations between variables were also examined.
This study has highlighted that the majority of T2DM patients had good knowledge of diabetes with several learning needs for each aspect of knowledge. In particular, there were knowledge deficiencies related to aspect of medication and complications. The factors that influenced the patients knowledge were; educational level, monthly income, occupation, residence and duration of diabetes. These findings are imperative for the development of educational programs that would address the knowledge gaps.
It has also been revealed from this study that the patients’ adherence to self-management practices, particularly, SMBG and diet are low. The level of education and female gender were the socio-demographic factors associated with the patients’ adherence to self-management practices. Medication adherence was found to be high among the respondents in this study but its knowledge was low. Older patients were more likely to be adherent to medication compared with younger patients. Knowledge was significantly correlated with practice of self-management activities.
The majority of T2DM patients in this study could not achieve normal glycaemic control. This finding might have major effects for the development of diabetic complications.  Factors such as; gender, residence, body mass index and self-monitoring of blood glucose were found to be associated with glycaemic control. The study identified factors such as being a male, living in a rural setting, high BMI, and self-monitoring of blood glucose to be associated with poor glycaemic control. Health care providers therefore need to pay special attention to these specific populations in order to ensure satisfactory glycaemic control. 
[bookmark: _Toc22632443]6.2: Recommendations
Nursing Administration
· Self-monitoring of blood sugar was low because most of the patients did not own glucometers due to high cost. There is the need for the health authorities in conjunction with the government of Ghana to consider subsidizing the cost or distributing glucometers freely to diabetes patients. 
· The patients could not afford the cost HbA1c test because of their low socioeconomic status. It is recommended that the cost of glycated haemoglobin test be captured under the National Health Insurance Scheme by the Government of Ghana and the National Health Insurance Authority. 
Nursing Service
· This study brought to the fore knowledge deficiencies in some aspects of diabetes. It is recommended that health care professionals providing education and counselling strengthen specific areas of knowledge including knowledge on medication, self-monitoring, and knowledge on complication in their future education sessions.
· There is an urgent need for effective strategies to enhance adherence to self-management practices and to improve glycaemic control of adult Ghanaian Type 2 diabetes mellitus patients.
· Health authorities should develop a diabetes self-management guideline specific to the Ghanaian context and take into consideration the local context and cultural background of the patients.
Nursing Education
·  Emphasis should be placed on the significance of adherence to self-management behaviours and glycaemic control during preclinical training of students.
Future Research
· There is the need for further research to explore barriers to self-management from both patient and provider perspectives. Such data will provide insight for the design of appropriate interventions to enhance self-management. 
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Questionnaire on Self-Management of Diabetes among Type 2 Diabetes Patients Visiting Outpatient Diabetes Clinics in three Hospitals in the Tamale Metropolis.
Section I: Demographic Characteristics, Anthropometric Measures and Glycaemic control
Please place a tick 
1. Sex                                                                Male [   ]    Female [   ]
2. Age                                                               …………………
3. Education status                                            Tertiary [  ]   SHS [  ]   JHS [  ] Primary [   ] No formal Education [  ]
4. Occupation                                                  Private sector employment [  ]    Public sector employment [  ]   Self-employed [  ]   No employment [    ]
5. Marital Status                                                 single [  ]    married [  ]    divorced [  ] Widowed [   ]
6. Do you have family support?                   Yes [   ]     No [   ]
7. Religion                                                    Christian [   ] Muslim [   ]   Traditional [   ] Other [   ] specify………
8. Ethnicity                                              Dagomba [   ] Mamprusi [   ]   gonja [  ]  frafra [   ]  Akan [   ]  Ga [   ] Other [   ]  specify………
9. Monthly income                                          < GHS 500 [   ]   GHS500-1000 [  ] GHS>1000 -2000  [  ]     GHS>2000-3000 [  ]  GHS>3000 [   ]
10. Residence                                                    Urban [   ]        Rural [  ]
11. Family history of diabetes                                    Yes [   ]     No [   ]    Don’t know [   ]
12. Do you smoke or take alcohol                               Yes [   ]  No [   ]   
13. How long have you had diabetes                          1-3yrs [  ]   4-6yrs [  ]     7-9yrs [   ] 10yrs or > [   ]
14. Type of treatment  [   ] Oral hypoglycaemic  [   ] insulin    [   ] both oral and insulin
15. Do you have medically confirmed diabetic complication?    Yes   [   ]     No    [   ] Not sure  [   ]
16. If yes to question 15, which of these confirmed complications do you have?   Retinopathy [   ]  Neuropathy [  ]  Nephropathy [   ] Cognitive impairment [  ]  Heart disease [   ]  Hypertension [   ]  Hypoactive Sexual arousal [   ] Diabetic foot [   ]
17. How long have you been visiting this diabetic clinic?             …. ………
18. How regular do you visit the diabetic clinic? Monthly [   ]    every 2months [   ] every 3months [  ] every 6months [   ]   Yearly   [   ]    Other [  ] Specify……………
ANTHROPOMETRIC MEASURES
	NO.
	PARAMETER
	VALUE

	19.
	Blood Pressure (mmHg)
	

	20.
	Waist Circumference (cm)
	

	21.
	Weight in kilograms
	

	22.
	Height in meters
	

	23.
	Body mass index (BMI)
	



GLYCAEMIC CONTROL
	NO.
	FASTING BLOOD SUGAR LEVEL
	VALUE(mmol/dl)

	24.
	Current month
	

	25.
	Previous month
	

	26.
	Previous 2months
	

	27.
	Glycated haemoglobin  (HbA1c)
	





SECTION II: KNOWLEDGE OF DIABETES
	NO.
	QUESTION
	PLEASE TICK []
	

	
	BASIC GENERAL KNOWLEDGE ON DIABETES
	YES            
	No 
	DON’T KNOW

	28.
	Eating too much sugar and other sweet foods is a cause of diabetes
	
	
	

	29.
	The usual cause of diabetes is lack of effective insulin in the body.
	
	
	

	30.
	Do you think Obesity can contribute to diabetes 
	
	
	

	31.
	Do you think lack of exercise can contribute to diabetes
	
	
	

	32.
	In untreated diabetes, the amount of sugar in the blood usually Increases
	
	
	

	33.
	If I am diabetic, my children have a higher chance of being diabetic.  
	
	
	

	34.
	Diabetes can be cured.  
	
	
	

	35.
	The best way to check my diabetes is by testing my urine.  
	
	
	

	36.
	Cuts and abrasions on diabetes heal more slowly.  
	
	
	

	37.
	Shaking and sweating are signs of high blood sugar.
	
	
	

	38.
	Frequent urination and thirst are signs of low blood sugar.  
	
	
	

	
	KNOWLEDGE ON DIET
	
	
	

	39.
	Unsweetened fruit juice is appropriate for people with diabetes          
	
	
	

	40.
	A diabetic diet consists mostly of specially prepared foods  
	
	
	

	41
	My diet should be fat-free
	
	
	

	42.
	My diet should be low fat dairy  
	
	
	

	43.
	My diet should be low salt     
	
	
	

	44.
	My diet should not include protein foods like lean meat and poultry, eggs, Legumes (beans and peas) and seafood.

	
	
	

	45.
	My diet should include dietary fiber, vegetables and fruits like pawpaw      
	
	
	

	46.
	Do you know the way you prepare your food is as important as the foods you eat   
	
	
	

	47.
	Diabetics should limit or avoid intake of sugar and sweetened beverages
	
	
	

	48.
	Diet is not as important as medication to control diabetes  
	
	
	

	49.
	Meals must be small and multiple (5) meals    
	
	
	

	50.
	Diabetics should buy and consume food outside home    
	
	
	

	51.
	Diabetics should see a dietician regularly
	
	
	

	
	KNOWLEDGE ON SELF BLOOD GLUCOSE MONITORING
	
	
	

	52.
	A glucose machine must be available at home    
	
	
	

	53.
	Do you know how to test for your sugar level at home  
	
	
	

	54.
	Do you know your ideal sugar level    
	
	
	

	55.
	Do you know blood sugar must be checked early morning before breakfast  
	
	
	

	56.
	Do you know blood sugar must be checked before and after physical exercise  
	
	
	

	57.
	Do you know excessive sweating, shaking, behavioural changes and confusion are signs of hypoglycaemia    

	
	
	

	58.
	Do you know how to deal with sweating, shaking, and confusion  
	
	
	

	
	Knowledge of Exercise 
	
	
	

	59.
	Exercise is important to control diabetes   
	
	
	

	60.
	Exercises like walking, running, swimming and aerobics, are essential for healthy maintenance of blood sugar levels
         
	
	
	

	61.
	Regular exercise will increase the need for insulin or diabetic medication.
	
	
	

	62.
	Exercise is not as important as medication to control diabetes  
	
	
	

	
	Knowledge of medication
	
	
	

	63.
	Do you know the name of the medication(s) you are taking
	
	
	

	64.
	Do you know the side effects of your medication
	
	
	

	65.
	Diabetes drugs are taken for life    
	
	
	

	66.
	Diabetes can be cured with medication            
	
	
	

	67.
	Diabetes patients should take their medication regularly because they are liable to develop complications
	
	
	

	68.
	Do you take double dose when you miss your medication
	
	
	

	69.
	Do you know the proper site for administering insulin injection  
	
	
	

	70.
	Do you know when you should change the site for medication
	
	
	

	71.
	Do you know the proper timing for administering insulin injection   
	
	
	

	72.
	Medication is more important than diet      
	
	
	

	
	Knowledge of Foot Care
	
	
	

	73.
	Diabetics should wash their feet every day         
	
	
	

	74.
	Diabetics should inspect their feet daily to look for any spots/cuts/swellings/blisters/ulcer       
	
	
	

	75
	Diabetics should protect their feet from too hot or too cold temperature/weather
	
	
	

	76.
	Diabetics should take extra care when cutting their toenails.  
	
	
	

	77.
	A person with diabetes should cleanse a cut with iodine and alcohol   
	
	
	

	78.
	Diabetic should use warm water for washing/bathing
	
	
	

	79.
	Diabetics can walk barefoot in the house 
	
	
	

	80.
	Diabetes patients can walk barefoot outside the house
	
	
	

	81.
	Diabetics should check the warmness of water before using  
	
	
	

	82.
	Diabetes patients should dry between toes  after washing          
	
	
	

	83.
	Diabetics should seek medical advice when they have ulcer
	
	
	

	84.
	Diabetics should use moistening cream or sheabutter on feet to prevent dryness     
	
	
	

	85.
	Can a diabetic wear tight elastic hose or socks or tight shoes
	
	
	

	86.
	Diabetics should keep appointments and visit the health care facility for follow-up and exposure to health education.   
 
	
	
	

	
	Knowledge of Complications 
	
	
	

	87.
	Diabetes can damage my kidneys.  
	
	
	

	88.
	Diabetes can cause loss of feeling in my hands, fingers and feet.  
	
	
	

	89.
	Diabetes cannot cause blurred vision/blindness
	
	
	

	90.
	Diabetes can cause heart diseases
	
	
	

	91.
	Diabetes can lead to foot ulcers
	
	
	

	92.
	Diabetes does not lead to hyposexual dysfunction    
	
	
	

	93.
	Diabetes often causes poor circulation.   
	
	
	



 

SECTION III: PRACTICE OF SELF-MANAGEMENT ACTIVITIES
The questions below ask you about your diabetes self-care activities during the past 7 days. If you were sick during the past 7 days, please think back to the last 7 days that you were not sick.
Instruction: Please circle the right response
Diet
94. Do you have a diet plan developed together with a dietician?   Yes [   ]   No [   ]
95. Do you see your dietician regularly?  Yes [  ]    No [   ]
96. If yes to question 92, how often do you see your dietician?      Weekly [  ]  Monthly [   ]  Every 3months [  ]   Every 6months [   ] Yearly [   ]  Not at all [  ] 
97. How many of the last SEVEN DAYS have you followed a healthful eating plan?
0      1           2         3         4        5         6        7
98. On average, over the past month, how many DAYS PER WEEK have you followed your eating plan?
0        1          2         3        4        5          6          7
99. On how many of the last SEVEN DAYS did you eat five or more servings of fruit and vegetables?
0      1          2          3         4        5        6           7
100. On how many of the last SEVEN DAYS did you eat high fat foods such as red meat, fried foods or full-fat dairy products?
0      1          2         3        4        5         6       7
101. On how many of the last SEVEN DAYS did you consume a low-sugar diet?
                 0        1        2         3          4         5        6        7

Exercise
102. Have you been taught what exercises you can do? Yes [  ]    No   [  ]
103. On how many of the last SEVEN DAYS did you participate in at least 30 minutes of physical activity? (Total minutes of continuous activity, including walking)
0     1        2        3       4        5        6        7
104. On how many of the last SEVEN DAYS did you participate in a specific exercise session (such as walking, biking) other than what you do around the house or as part of your work?
         0         1         2       3        4       5       6         7  
Glucose Monitoring
105.  Have you been taught how to monitor your blood sugar? Yes [   ]    No [   ]
106.  Do you have the machine to monitor your blood sugar level? Yes [  ]    No   [  ]
107.  If yes to question 106, how often are you to test your sugar level?     Daily [   ]    Weekly [  ]     Monthly [   ]     Yearly [   ]      Not at all [   ]
If yes to question 106,  
108.  On how many of the last SEVEN DAYS did you test your blood sugar?
0       1        2        3        4        5         6        7
109. On how many of the last SEVEN DAYS did you test your blood sugar the number of times recommended by your health care provider?
         0          1         2          3         4         5        6       7

If No to question 105 and 106,
110. How do you monitor your sugar level? ………………………………………………………………………………………………………………………………………………………………………………………………
111.  How do you know your sugar has gone up or is low?.....................................................................................................................................................................................................................................................................................................................................................................................................................................
112.  What do you do when you feel or sense that your sugar level is up?..........................................................................................................................................................................................................................................................................................................................................................................................................................................
113.  What do you do when you feel or sense that your sugar level is low?.....................................................................................................................................................................................................................................................................................................................................................................................................................................

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
Foot Care
114.  Have you been taught how to care for your feet? Yes [   ] No [   ]
115.  On how many of the last SEVEN DAYS did you check your feet for the presence of any cuts/swellings/ulcer?
         0         1        2          3            4             5            6            7
116.  On how many of the last SEVEN DAYS did you inspect the inside of your shoes for objects or torn lining?
0        1        2           3          4          5           6               7
117.  On how many of the last SEVEN DAYS did you use warm water for washing/bathing?
0        1        2           3          4          5           6               7

118.  On how many of the last SEVEN DAYS did you walk barefoot in the house?
0     1        2           3          4          5           6               7
119.  On how many of the last SEVEN DAYS did you use cream or sheabutter on your feet to prevent dryness?
0        1        2           3          4          5           6               7
120.  On how many of the last SEVEN DAYS did you wash your feet?
0        1        2           3          4          5           6               7
121.  On how many of the last SEVEN DAYS did you dry between your toes after washing?
0        1        2           3          4          5           6               7
122.  Have you smoked a cigarette -even one puff – during the past SEVEN DAYS?
                     0        1        2           3          4           5             6               7 

SECTION IV: ADHERENCE TO MEDICATION USING EIGHT (8) POINT MORISKY MEDICATION ADHERENCE SCALE
	NO.
	QUESTION
	Tick                               
	

	
	MEDICATION ADHERENCE
	YES
	NO

	123.
	Do you ever forget to take your anti-diabetes medicine
	
	

	124.
	People sometimes miss taking their medications for reasons other than forgetting. Thinking over the past two weeks, were there any days when you did not take your anti-diabetes medicine
	
	

	125.
	Have you ever cut back or stopped taking your medication without telling your doctor, because you felt worse when you took it?
	
	

	126.
	When you travel or leave home, do you sometimes forget to bring along your medication?
	
	

	127.
	Did you take your anti-diabetes medicine yesterday?
	
	

	128.
	When you feel like your diabetes is under control, do you sometimes stop taking
your medicine?
	
	

	129.
	Taking medication every day is a real inconvenience for some people. Do you ever feel hassled about sticking to your anti-diabetes treatment plan?
	
	

	130.
	How often do you have difficulty remembering to take all of your medicine? Never/rarely [   ]    Once in a while [   ]    Sometimes [   ]   usually [   ]       All the time [   ]
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Participant Information Leaflet and Consent Form

This leaflet must be given to all prospective participants to enable them know enough about the research before deciding to or not to participate

Title of Research: Self-management of diabetes among Type 2 diabetes patients visiting diabetic clinics in public hospitals in the Tamale Metropolis.
Name(s) and affiliation(s) of researcher(s):  Dr. Victoria Bam, Department of Nursing, Faculty of Allied Health Sciences and Richard Adongo Afaya student of the Department of Nursing; Kwame Nkrumah University of Science and Technology.
Background: Diabetes is the most common non-communicable disease and is now a leading cause of deaths throughout the world, particularly in Africa including Ghana (Sarfo-Kantanka et al., 2016). About 425 million people in the world were having the disease for the year 2017 (Herrington et al., 2018). How diabetes patients take care of themselves at home is an important factor in treatment success (García-Pérez, et al., 2013). Currently, there is little literature regarding self‑care practices among people with diabetes in  Ghana (Mogre et al., 2017; Kugbey, Oppong Asante & Adulai, 2017). Therefore, the aim of the study is to determine how diabetes patients care for themselves at home.
Purpose(s) of research: The purpose of this research is to determine how diabetes patients self-manage their condition. The study will assess diabetes patients’ knowledge of diabetes, how they care for themselves at home and whether or not they achieve target blood sugar levels. 
Procedure of the research, what shall be required of each participant and approximate total number of participants that would be involved in the research: 
Participants’ weight, height, waist circumference and blood pressure (BP) will be measured in a secluded room. Structured questionnaires would be given to participants to respond appropriately. Those who cannot read or write will be assisted to answer the questions. The questionnaires will take about 30 minutes to complete. Participants are required to participate in the study once. Participation is voluntary and you can withdraw anytime. In total we expect to recruit 327 participants into this study. 
Risk(s): There will be no risk for participating in this study. However, some time will be taken to complete the questionnaire.
Benefit(s): The findings of this research will equip doctors, nurses, dieticians, diabetes educators and other health professionals involved in diabetes management to deliver quality diabetes care. The result of the study will be made known to participants to help manage their condition effectively. The findings of the study will be used to educate patients during their periodic visits to the facilities and during their monthly diabetes association meetings
Confidentiality: Any piece of information gathered will be mainly for the purposes of the research and shall not be used for other purposes.  All participants’ information shall be kept safe and no name will be documented. However, as part of our responsibility to properly conduct this study, we may allow officials from the ethics committees to have access to the records. No name or identifier will be used in any publication or reports from this study.
Voluntariness: Taking part in this study should be out of your own free will. You are not under obligation to participate in this study. Participation is solely voluntary. 
Alternatives to participation: Participants have a choice to take part in this study, failure to do so will not affect you in any way in this hospital
Withdrawal from the research: You may choose to withdraw from the research at anytime without having to explain yourself. You may also choose not to answer any question you find uncomfortable or private.  
Consequence of Withdrawal: There will be no consequence, loss of benefit or care to you if you choose to withdraw from the study.  
Costs/Compensation: There will be no monetary benefits whatsoever for participating in this study. 
Contacts: Please contact Richard Adongo Afaya on 0207707151 or 0249100308 if you have any questions concerning this study. 

Further, if you have any concern about the conduct of this study, your welfare or your rights as a research participant, you may contact:

The Office of the Chairman
Committee on Human Research and Publication Ethics
Kumasi
Tel: 0322063248 or 020 5453785

                                                    
















CONSENT FORM
Statement of person obtaining informed consent:
I have fully explained this research to ____________________________________ and have given sufficient information about the study, including that on procedures, risks and benefits, to enable the prospective participant make an informed decision to or not to participate.
DATE: _____________________         NAME: _________________________________
Statement of person giving consent:
I have read the information on this study/research or have had it translated into a language I understand. I have also talked it over with the interviewer to my satisfaction. 
I understand that my participation is voluntary (not compulsory). 
I know enough about the purpose, methods, risks and benefits of the research study to decide that I want to take part in it. 
I understand that I may freely stop being part of this study at any time without having to explain myself. 
I have received a copy of this information leaflet and consent form to keep for myself.

NAME:_________________________________________________________________

DATE: ____________           SIGNATURE/THUMB PRINT: ___________________

Statement of person witnessing consent (Process for Non-Literate Participants):
I                                                              (Name of Witness) certify that information given to 	
                                                              (Name of Participant), in the local language, is a true reflection of what l have read from the study Participant Information Leaflet, attached.

APPENDIX C 
ETHICS APPROVAL
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Adherent	Non-adherent	84.5	15.5	
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Department of Research &Development
Tamale Teaching Hospital


TTH/R&D/SRl83
23/0512018


TO WHOM IT MAY CONCERN


CERTIFICATE OF AUTHORIZATION TO CONDUCT RESEARCH IN TAMALE
TEACHING HOSPITAL


I hereby introduce to you Richard Adongo Afaya a student at the Kwame


Nkrumah University of Science and Technology. He has been duly authorized


to conduct a study on "Self Management among Type 2 Diabetes Patients


Visiting Outpatient Diabetes Clinics in Three Public Hospitals in the


Tamale Metropolis".


Please accord him the necessary assistance to enable him complete the study.


If in doubt, kindly contact the Research Unit on the second floor of the


administration block or on Telephone 0209281020. In addition, kindly report


any misconduct of the Researcher to the Research Unit for necessary action.


Please note that this approval is given for a period of six months, beginning


from 23rd May, 2018 to 23rd of September, 2018.


Thank You.


ALHASSAN MOHAMMED SHAMUDEEN
(HEAD, RESEARCH & DEVELOPMENT)


-,
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GHANA HEALTH SERVICE
OURCOREVALUES:
1. People-centered
2. Professionalism
3. Team work
4. Innovation
5. Discipline
6. Integrity


Your Health· Our Concern


My Ref No: GHS/NR/Lf?"--O!70E:>
Your Ref No: .


Regional Health Directorate
Ghana Health Service


P.O. BOX99
Tamale


Tel: (233) (03720) 22912,22710,
22146


Fax: (233) (71) 22941
Email: rhds.nr@ghsmail.org


28TH MAY, 2018


Dear Sir,


LETTER OF INTRODUCTION - MR. RICHARD ADONGO AFAYA


This is to introduce to you the above named officer who wants to undertake a study in your
hospitals on the topic "Self-management of Diabetes Among Type 2 Diabetes Patients
Visiting Outpatient Diabetes Clinics in Three Public Hospitals in the Tamale
Metropolis".


The research is to help him gain field experience and further develop his skills or
competencies in a health practice setting.


I would be most grateful if you could please use your good offices to render him the
necessary assistance he requires.


Thank you.


DR. BRAIMA ABU ~KARI
DEPUTYDIRECTOR CLINICALCARE
For. REG. DIR. OF HEALTH SERVICES


THE MEDICAL SUPERINTENDENTS
TAMALE CENTRAL HOSPITAL
TAMALE WEST HOSPITAL


-.
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