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ABSTRACT
There is limited information on how well or otherwise diabetics in Ghana manage
their condition and the impact of that on their glycemic control. Using a retrospective
design, this study sought to measure the prevalence of poor glycemic control among
diabetes patients in Ghana and also to ascertain how diabetes self-management in the
past, diabetes-related distress and diabetes non-acceptance affected glycemic control
(glycated hemoglobin levels). Study participants were known diabetics attending two
diabetes clinics in Ashanti region of Ghana. We calculated a sample size of 103 and
collected data between September and December, 2015. Structured questionnaire was
used to collect socio-demographic information and validated Diabetes SelfManagement Questionnaire (DSMQ), Diabetes-related Distress Scale (DDS) and
Acceptance and Action Diabetes Scale (AAD) were used to collect data on each
participant. Anthropometric data (weight and height) were collected using weighing
scale and Stadiometer and recorded to the nearest 0.1kg and 0.1cm respectively. The
Fast Ion-Exchange Resin Separation Method was used to determine glycated
hemoglobin levels of participants. Patients’ folders were also reviewed to retrieve
their clinical information. A glycated hemoglobin (HbA 1c) level >6.4% was
considered as poor glycemic control according to IDF guidelines. 115 participants
completed the study. Greater than half (56.5%) of the participants had HbA 1c levels
above normal (mean of 7.2%), indicative of poor glycemic control. Mean BMI was
higher in females than males (28.2 versus 24.6 kg/m2. Females diabetics had slightly
lower HbA1c than their male counterparts (p=0.080); younger participants and those
with normal BMI had better glycemic control compared to older and
overweight/obese participants. Overall score for Diabetes Self-Management was 80.2,
implying that majority of the patients had good diabetes management. However
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comparing the four subscales within DSMS, glucose management had the highest
mean score (87.4%) whilst dietary control recorded the lowest (74.2%), with no
significant gender or age variations. About 1 in 20 participants (5.2%) had severe
diabetes-related distress using a cut-off point of ≥3 and patients with good glycemic
control had less distress than poorly-glycemic controlled participants (p=0.006). Mean
score for diabetes acceptances was 2.5 and although no age, gender, BMI nor duration
of DM differences were observed, participants with low diabetes acceptance were
more likely to have poor glycemic control (77% of poor acceptance compared with
48.9% of good acceptance participants had poor glycemic control). When controlled
for socio-demographic characteristics, DSMS was significantly negatively correlated
with HbA1c. Regression analysis with diabetes distress, diabetes acceptance and
diabetes self-management in the model showed DSMS as the only significant
predictor of HbA1c levels (exponent=-.563, 95% CI -0.09-0.015). In conclusion, the
diabetics involved in this study had general high self-management, low distress and
good acceptance of their condition and scores of these influenced glycemic control.
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND
Diabetes is a significant international health challenge as it affects a large proportion
of the world’s population, which is estimated at approximately 18.3%. Of the types,
type 2 diabetes, represents up to 95% of diabetes cases in adults (Sicree et al., 2009).
The prevalence of DM has reached a nearly epidemic level with about 382 million
people in the world having the disease. This figure is expected to increase up to 592
million by 2035 (Lee et al., 2015). The developing world is not left out in this
epidemic as it has been reported that the prevalence is increasing considerably in
developing countries (Wynn et al., 2010).

In Ghana, the International Diabetes Federation reports that a total of 440,000
representing 3.35% of adult age 20 years to 79 years were estimated to have diabetes
in the year 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).

Diabetes mellitus management aims at glycemic control, prevention of acute and
chronic complications and enhancing quality of life for patients (Wattana et al., 2007)
and currently, diabetes self-management education programmes is becoming the
interest of health care providers especially in the management of type 2 diabetes
(Khunti et al., 2012).
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Diabetes mellitus is a chronic metabolic syndrome or disease with abnormally high
levels of sugar in the blood stream. 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
(Thenmozhi, 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).

Notwithstanding the tremendous advances that have been achieved in the area of
diabetes treatment in recent times, a lot of patients are unable to attain best possible
clinical outcomes leading to serious complications and decrease in the quality and
length of life (Funnell & Anderson, 2004). Health care providers especially in
resource limited setting often make strenuous efforts to provide the recommended
diabetes care for their client. Moreover, the current health care system in Ghana is
mostly oriented towards delivering acute, symptom-driven care, making ineffective in
treating

non-communicable

diseases

like

diabetes

that

needs

multifaceted

management approach.

1.2 NATURE OF DIABETES
Patients with high levels of glucose in their blood will usually experience polyuria
(frequent urination), they will become more and more thirsty (polydipsia) and have
intense appetite for food (polyphagia). It has been estimated that up to 10% of all
diabetics worldwide are type 1 whereas 90% to 95% of all cases are type 2. A third
type which is the gestational diabetes occurs up to 15% of pregnant women world
(IDF, 2013). The cardinal symptoms exhibited by diabetics includes frequency of
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urination and extreme thirst, hunger and fatigue, dry mouth, itchy skin and blurred
vision. If not managed properly, the injurious effect/complications of prolonged
hyperglycaemia and poor glycaemic control among diabetics can be grouped into
macrovascular and microvascular complications. The microvascular complications
include diabetic retinopathy, neuropathy and nephropathy whereas the macrovascular
complications resulting from prolonged hyperglycemia include stroke, coronary artery
and peripheral arterial diseases.

1.3 MANAGEMENT OF DIABETES
Despite the devastating consequences of prolonged or chronic hyperglycemia,
diabetes mellitus can be managed using a multifaceted approach which includes;
medication, psychosocial management, lifestyle modification, monitoring of
biochemical markers, counselling/education and diabetes self-management education
(Alrahbi, 2014). The foremost aim of educating patients on how to manage their
condition is to increase metabolic control and improve quality of life, so as to delay
the onset of acute and chronic complications in a cost-effective way (Norris et al.,
2002). Diabetes Self-Management Education (DSME) has been associated with costeffectiveness in the sense that it reduces hospital readmissions and also reduces
projected quality and length of lifetime healthcare costs (Powers et al., 2015).

Self-management of diabetes is seen as the most critical aspect of diabetes
management and it is linked to increased quality of life, prevention and reduction in
severity of diabetes-related complications (Alrahbi, 2014). Self-Management of
diabetes is a set of complex regimental self-care behaviours which include; adherence
to medication, following a dietary plan, periodic monitoring of blood glucose, being
physically active and seeking help from healthcare professionals in a sustainable
3

manner, which are necessary to achieve good clinical outcomes among diabetics
(Heisler et al., 2003). Although effective, DSM is also stringent and rigorous.

In response to these rigorous demands in the self-management of diabetes, many
diabetics go through emotional distress that has to do with their physician,
interpersonal relationship, diabetes regimen or emotional burden. The undesirable
emotional burden resulting from diabetes are referred to as diabetes-related distress
and have been shown to have negative correlation with clinical consequences such as
glycemic control and value of life (Polonsky, et al., 1995).

Another important aspect of diabetes management is acceptance. It is reported that for
diabetes self-management to be effective and good glycemic control achieved, the
diabetic patients must accept their disease and integrate well into their new life
(Schmitt et al., 2014). Schmitt and colleagues found that low acceptance of diabetes
predicted poor diabetes self-management and HbA1c, and that if patients’ are assessed
on their acceptance of diabetes, it could lead to early identification of those who stand
a high risk of undesirable clinical outcomes (Schmitt et al., 2014). A randomisedcontrol trial involving acceptance and commitment therapy reported an effect in
reducing depression among diabetics (Hor et al., 2014).

From the aforementioned, it is clear that proper diabetes management require
consistent adherence to diabetes self–management regimen, prevention and
management of diabetes-related distress, and acceptance of the disease among
sufferers.
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1.4 STATEMENT OF THE PROBLEM
It has been reported that even though Ghana has a national non-communicable disease
plan, it is not being implemented and there are no guidelines for management of NonCommunicable Diseases (NCDs). This has resulted in a weak monitoring and
surveillance of NCDs including diabetes, poor extended services for prevention of
secondary complications from diabetes, as well as for education on how patients can
manage their diabetes by themselves (IDF, 2014). Patient’s managing their diabetes as
defined earlier, requires that diabetic patients adhere to their medication, undertake
physical activities or exercise, monitor their blood glucose and also seek health
professionals’ services regarding their diabetes in a sustainable manner. This therefore
demands that patients are well-informed, committed, acquire specific knowledge and
skills as well as develop a high level of confidence.

According to Aikins and her colleagues, limitations to diabetes care in Ghana include
inadequate diabetes education, non-existence of guidelines for diabetes care,
unreliable supply of important diabetes medicines at health facilities and inadequate
training among health care professionals to provide services to diabetics (Aikins et al.,
2012). Also, unlike the treatment of acute illnesses, diabetics are entirely in charge of
managing their condition (Funnell et al., 2007). Educating patients on how to cater for
their diabetes is therefore necessary to provide expertise with regards to the
requirements of diabetes, support them get the information important for good
decisions about management of diabetes and give them self-management techniques.
It is also important that the healthcare system provides psychosocial support, give
workable advice to enable them change and cope with the disease, and afford patients
the chance to look back at the choices made and what they have set to achieve in
terms of treatment.
5

Despite the absence of national NCDs management guidelines, teaching hospitals,
regional hospitals as well as some district hospitals in Ghana have established
diabetes clinics that provide clinical care services to diabetics on a monthly basis.
However, in Ghana there is no recent available data indicating the level of knowledge,
skills and practices with regards to diabetes self-management and how that influence
glycemic control among diabetics. This study therefore sought to ascertain the
diabetes self-management knowledge, skills and practices among type two diabetes
patients attending some selected diabetes clinics and how that is reflected in their
glycemic control.
1.5 OBJECTIVE OF THE STUDY
1.5.1 Main Objective
To ascertain the diabetes self-management knowledge, skills and practices and how
that is impacted glycemic control of diabetics in selected diabetes clinics in Ghana.
1.5.2 Specific Objectives
1.

To evaluate diabetes self-management practices (dietary, glucose
management, physical activity and healthcare seeking.

2.

To assess the acceptance and action on diabetes among diabetics.

3.

To measure the level of diabetes-related distress among diabetics.

4.

To determine the prevalence of poor glycemic control among diabetes

patients.
5.

To determine the link between self-management of diabetes, diabetes-related
distress, non-acceptance of diabetes and glycemic control among diabetics.
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1.6 SIGNIFICANCE OF STUDY
Although factors such as genetic, quality of healthcare and physiological state affect
glycemic control of diabetics, self-management is an integral part that can lead to
treatment success. The questionnaire (tool) and other data collection tools used for
this study were reliable and have been validated to be able to measure self-reported
activities involving different areas of diabetes self-management. If proved valid in the
Ghanaian context, the tool can become appropriate for assessing diabetes selfmanagement among Ghanaian diabetics to enable prediction of glycaemic control and
subsequently prognosis from the disease. This then can provide 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. Also, this study assesses the levels of psychosocial
and psychological issues that emanate from diabetes and how they influence glycemic
control among diabetes patients thereby providing a holistic view of diabetes
management among Ghanaian diabetics for the first time. This study therefore bridges
the gap between knowledge, policy and practices for diabetes and to provide some
information that will contribute to ensure that future national guidelines and
programmes for diabetes management include self-management, psychosocial
support, and acceptance and commitment therapy in Ghana.

1.7 STUDY AREA
The Study Area Ghana is situated in West Africa with the capital city being Accra.
Ghana is bounded by Burkina Faso to the north, by the Gulf of Guinea to the southern
part, to the eastern part by Togo, and by Cote d'voire to the west. The country has a
total land area of 239 460 square kilometers. The estimated total population of Ghana
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according to 2010 population and Housing Census stands at 24,658,823 representing
12,024,845 males and 12,633,978 females, a percentage of 48.8% males and 51.2%
females. Though there are quite a significant number of hospitals in Ghana, the
subjects for this study were sampled from Effiduase and Ejisu Government Hospitals
both in the Ashanti region of Ghana.
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CHAPTER TWO
LITERATURE REVIEW
2.0 INTRODUCTION
Chapter deals with review of literature on diabetes and some diabetes intervention
programmes. The chapter also looks at the review of literature and the effectiveness of
diabetes self-management and its contribution to the reduction of glycemic control on
diabetes patients.

2.1 OVERVIEW
Diabetes is a chronic metabolic abnormality that leads to elevated concentrations of
glucose in the blood stream (hyperglycemia). Its occurrence is due to the deficiencies
in the beta cells to produce insulin and or the body’s inability to use the insulin that
has been produced (Zimmet et al., 2001). Diabetes can occur in anyone and the risk of
developing diabetes increases as people advance in age. The cause of diabetes may be
seen as an unknown, however, both genetic and physical factors predispose
individuals to the development of diabetes (Thenmozhi, 2015).

In 2007, the American Diabetes Association reported that diabetes and its associated
consequences such as retinopathy, neuropathy, nephropathy, peripheral arterial
diseases among others have become a global public health threat that have been found
to have a profound reduction in the quality of life of diabetics and significantly affect
productivity negatively.

IDF projects that if individuals adopt good eating habits and become more active on a
daily basis, they can prevent up to 70% of causes of diabetes. This would
approximately equate to 150 million fewer new cases by 2035. This implies that
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achieving the WHO global target of halting the escalating epidemic of diabetes will
therefore be within reach, but urgent and significant cooperation between government
departments is required to meet this target (IDF, 2014).

Living with diabetes could be challenging though, but patients could still lead a near
normal life. Diet and lifestyle have been identified as key components in living
healthily with diabetes. Poorly managed diabetes may lead to complications notably
blood vessel disease, blindness, heart attacks, strokes, kidney failure, and others
(Thenmozhi, 2015).

2.2 DIABETES DISEASE BURDEN
It has been estimated that about 220 million people globally live with diabetes
mellitus and this is expected to hit 366 million by 2030 (WHO, 2010). Sub-Saharan
Africa has one of the highest estimated prevalence worldwide. Exact prevalence data
for the region is largely unavailable but an assumed prevalence of 4% has been
adopted. According to Hall et al., (2011) and Mbanya et al., (2010), numbers are
expected to double from 12 million individuals to 24 million by the end of 2030.
Also, it has been approximated by the International Diabetes Federation in 2009 that
15% of 12.1 million adult diabetics in sub-Saharan Africa are diagnosed.

Due to inadequate availability and lack of economic accessed to health care in Africa,
the impact of diabetes and other non-communicable diseases is massively felt. And
where health care is available, attention is always on life-threatening emergencies and
communicable disease. In addition, those available health care facilities are faced with
inadequate trained staff in the management of chronic non-communicable diseases
(Mbanye et al., 2006).
10

WHO in 2004 reported that in developing countries the age group most affected by
diabetes and other non-communicable disease is between 35 and 64 years, the
productive age group and this poses a big threat to their economic development.
However, the reverse occurs in the developed world where chronic noncommunicable diseases are prevalent among the old or retired. The sub-Saharan
region therefore faces a great challenge of dealing with the double burden of high
prevalence of both communicable and non-communicable diseases. And due to the
situation in sub-Saharan Africa, most people suffering from diabetes die from causes
that could have been prevented. There is therefore the need for formulation of holistic
local actions to raise awareness of diabetes among the populace in order to increase
screening and diagnosis as well as proper management and follow-up programmes
(McLarty et al., 1989).

Despite the high prevalence of diabetes and its devastating consequences on
individuals and the sub-region at large, scientific studies into diabetes to help deal
with this public health problem are not adequate. However, appreciation of this
disease in terms of its etiology, screening, diagnosis, management and prevention is
very important in controlling it (Danquah et al., 2012).

Management of diabetes requires a multifaceted team of doctors, dieticians,
physiotherapists, nurses, pharmacists, psychologists among others. Unfortunately
most health facilities are bedeviled with inadequate clinical staff, inadequate supply of
medical consumables and medications and that affects the realization of a population
without disease (WHO, 2004).
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In separate studies, it was estimated that the prevalence of diabetes mellitus in
Ghanaian adults is 6% (Amoah et al., 2002; Amoah, 2003). The two studies also
related the prevalence of diabetes to obesity and old age. Amoah (2003) also reported
that the proportion of overweight among adults was 23.0%. In addition, old age,
tertiary education, urban conditions, female gender and high income were related to
overweight. Moreover, there exist enough evidence that associate hereditary, adoption
of Western lifestyle and urbanization are related to the development of diabetes
mellitus in Ghana (Saleh et al., 2002; Banini et al., 2003; Cooper & Rotimi 1997).
Diabetes mellitus is fourth after cardiovascular diseases, cancer and chronic lung
infection on the global ranking of the leading cause of death and contributed 3.2
million to 29 million deaths from the above mentioned diseases (WHO, 2004; Yach et
al., 2004).

2.3 CLASSIFICATION OF DIABETES
The three major types of diabetes mellitus are; Type 1, Type 2 and Gestational
diabetes.
2.3.1 TYPE 1 DIABETES
Type 1 diabetes occurs when beta cells in the pancreatic islets of Langerhans are
destroyed and this leads to low insulin production and in most cases the destruction is
caused by auto-immune events. Most type 1 diabetes cases are managed with insulin
therapy, diet, exercise and particularly require regular self-monitoring of blood
glucose.
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2.3.2 TYPE 2 DIABETES
Diabetes mellitus type 2 has been estimated to be growing at a faster rate in developed
countries. It is largely attributed to two big public health problems (obesity and poor
lifestyles) which have been linked to preventable deteriorating health consequences
(WHO/FAO, 2003). In type 2 diabetes, beta cells of the pancreas produce enough
insulin but the body’s cells are unable to utilize it mostly due to fats that shield the
cells especially in overweight and obese individuals. Type 2 diabetes hitherto was
mostly found among adults aged 50 years and above but in recent years, individuals
below 40 year are increasingly being diagnosed of diabetes mellitus. The onset of type
2 diabetes is characterized by abnormally high insulin in the plasma and it remains
elevated in the fasting state. This is as a result of insulin resistance (Del Prato et al.,
2002). At the later state of the condition, the production of insulin by the beta cells is
reduced making type 2 diabetes mellitus akin to type 1 (ECDCD, 2003).

Grundy et al., in 1999 observed that the incidence rate of type 2 diabetes has
dramatically increased and it is more prevalent in people who are older, overweight
and have cardiovascular threats.
As a result of the above, any situation that limits access to well-resourced health care
systems only goes to affect patients ability to take care of their condition and worsen
the impact of the disease on the individual and the country at large (Cramer, 2004).

2.3.3 GESTATIONAL DIABETES
Gestational diabetes mellitus occurs when a pregnant woman who has not been
previously diagnosed of having diabetes exhibit any extent of glucose intolerance
during the pregnancy period. This definition still holds whether anti-diabetes
13

medication or diet is used to manage the condition and also whether or not the woman
continues to show high blood glucose after delivery (ADA, 2003). IDF in 2013
reported that it affects up to 15% of all pregnancies worldwide. Gestational Diabetes
Mellitus (GDM) results from a situation where diabetogenic condition of pregnancy
outweighs the pancreatic function of the woman.

Treatment of GDM involves glycemic control with dietary control but when that fails
it is recommended that insulin be given to reduce the risk of macrosomia among
others. Some of the risk factors associated with GDM are 110% of ideal body weight,
essential hypertension, older than 25 years and family history of diabetes (Gilmartin
et al., 2008).

2.4 CAUSES OF DIABETES
The inability of beta cells to produce insulin leads to type 1 diabetes whereas the body
cells inability to utilize insulin produced by beta cells is the cause of type 2 diabetes.
The function of insulin is to facilitate the utilization of glucose by body cells to
produce energy for normal body function. If insulin is not being produced or utilized,
glucose levels in the blood get elevated in both type 1 and 2 diabetes (WHO, 2010).
Poorly managed or undiagnosed diabetes exposes the body cells to high levels of
glucose for a prolonged duration leading to diabetes complications which include;
microvascular (retinopathy, neuropathy and nephropathy) and macrovascular
(peripheral arterial disease, stroke and coronary arterial disease) (WHO, 2010).

2.5 HOW DIABETES IS DIAGNOSED
Diagnosis of diabetes mellitus can be done by using the presence of the cardinal
symptoms such as increased thirst, frequent urination, unexplained weight loss and
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pruritus. It can also be done by performing Oral Glucose Tolerance Test (OGTT)
where the patient consumes 75g of sugar and his or her blood glucose is measure after
two hours. The result is then compared with the recommended cut-offs (Table 2.1).
The individual’s fasting plasma glucose can also be measured and values greater or
equal 7.0mmol/L indicate the presence of diabetes mellitus (WHO, 2006). In recent
times, stand-alone HbA1c test results of ≥ 6.5% can be used to diagnose diabetes
mellitus as recommended in a report by the International Expert Committee on the
Role of HbA1c in Diagnosis of Diabetes in 2009 (ADA, 2009).

Table 2.1 WHO Recommended Cut-offs for diagnosing diabetes
Diabetes
Fasting plasma glucose
2-h plasma glucose*

≥7.0 mmol/l (126 mg/dl) or
≥ 11.1 mmol/l (200 mg/dl)

Impaired Glucose Tolerance
Fasting plasma glucose
2-h plasma glucose*

<7.0 mmol/l (126 mg/dl) and
≥7.8 mmol/l and <11.1 mmol/l (140
mg/dl and 200 mg/dl)

Impaired Fasting Glucose
Fasting plasma glucose

6.1 to 6.9 mmol/l (110 mg/dl to 125
mg/dl)
2-h plasma glucose*
and (if measured) <7.8 mmol/l (200
mg/dl)
*Venous plasma glucose 2-h after ingestion of 75g oral glucose load
*If 2-h plasma glucose is not measured, status is uncertain as diabetes or IGT cannot
be excluded
Source: (WHO, 2006)
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Figure 2.1 Algorithm for using HbA1c in diagnosing diabetes (Gholap et al., 2013).
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2.6 DIABETES MANAGEMENT
Management of a complex metabolic disease like diabetes can be very challenging
since it involves a careful combination of medication, exercise, diet and regular
monitoring of blood glucose in order to achieve good glucose control (Cramer, 2004).
The World Health Organization (2003) stated that management of diabetes involving
the use of insulin should be done carefully while monitoring blood glucose levels. In
the long term, gradual changes should be made to diet, exercise and oral
hypoglycemic agents insulin added to control blood glucose levels.

Diabetes as in the case of other chronic disease requires that the patient takes charge
of a greater part of the treatment responsibility. This includes making some lifestyle
modifications in terms of diet and exercise and also adherence to medication regimen.
Even though proper management of diabetes yields promising results, some studies
have reported that some patients adhere poorly to their treatment schedules
(Hernández-Ronquillo et al., 2003; Kirk et al., 2003). A study involving 276 diabetes
patients in Ethiopia reported 24.3% prevalence of non-adherence (Teklay et al.,
2013). Low adherence rates among diabetes patients should be taken seriously since
the consequences of poor management are devastating (Ho et al., 2006).

Programs to support diabetes patients to manage their conditions over the years have
produced encouraging results and so have been considered as a requirement for
successful diabetes management notwithstanding the individual’s specific needs
(Franek, 2013). The outmoded system whereby patients are given information with
the aim of improving their knowledge on their conditions is gradually being taken over
by current systems that focus on changing the behaviour of patients and empower them
with adequate skills to be able to manage their condition (also known as self-care)
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(Medical Advisory Secretariat, 2009).

As a result of this, a number of national

guidelines on management of diabetes including that of the American Diabetes
Association consider self-management as major part of good diabetes management
(ADA, 2014; Handelsman et al., 2011). Some principles of proper diabetes
management by WHO are stated below.
Basic Principles of Diabetes Management


It is important to correctly diagnose diabetes by using the right diagnostic
criteria.



In addition to treating to lower blood glucose levels, attention should be paid to
reducing any related cardiovascular disease risk factors which include smoking,
hyperlipidemias, obesity and also treat hypertension.



Diabetes management is done by a team of health professionals such as
doctors, nurses, dietitians, physiotherapists, psychologists etc. This team should
work closely with each other and with the patients.



Self-management is an important component. Provision of adequate education
for diabetics and their families is the bedrock of diabetes management.
Treatment targets may not be achieved if little or no education is provided and
patients empowered to manage their condition.



Good glycemic control is essential. Self –blood glucose monitoring can lead to
improved quality and safety of treatment.



There is the need for health care systems to make sure that diabetics have
access to the fundamental requirements necessary for self-management
practices.



Documentation is critically important and should be considered as fundamental
requirement for care and follow-up of all patients.
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Treatment targets and priorities must consider the individual needs of patients.

Source: (WHO, 1994).
In a number studies carried out on diabetes management, the most common
challenges identified were adherence to medication regimen as well as dietary control
and exercise. (Glasgow 1991; Pugh et al., 2003; Johnson, 1992).

Spanakis et al., (2012), stated that the most vital part of management of chronic
diseases is individualization; tailoring the treatment to particular situation of each
patient, including and empowering them to take proper care of themselves. Also, the
environment in which patients are educated should be done outside wards and clinics
so that it will be close to the patients’ daily life. The education should also be in a
sustainable manner thereby affording healthcare providers the opportunity to observe
the patients throughout the process of acquisition and utilization of diabetes selfmanagement knowledge (Day, 2004).

2.6 SELF MANAGEMENT OF DIABETES AND GLYCEMIC CONTROL
AMONG DIABETICS
In the earliest days of diabetes management, it was realized that simply prescribing
correct insulin doses and oral anti-diabetic agents, or even adjusting meal plans alone
was not sufficient to attain appropriate metabolic control or even prevent the
complications of diabetes. It has been observed that if patients are educated on how to
manage their condition, it always results in improved glycemic control (Brown, 1992)
and there is the need for new concepts to help patients adopt healthy self-management
behaviours (Funnell et al., 1991). ‘Self-Management’ is a significant principle of
social intellectual model (Bandura, 1977), and is associated with changes in diabetes
self-care practices. Diabetes self-management is defined as an individual’s
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responsibility to plan and accomplish behavioural change in relation to diabetes
mellitus.
There are contradictions in diabetes patients’ capabilities to undertake selfmanagement activities (Hammad et al., 2015).

In one study, diabetic patients

followed diet and exercise plans, took their medication, took care of their feet and
monitored their blood glucose (Arcury et al., 2012). Also, 0.8% of patients reported
that they did not practice self-monitoring of blood glucose weekly and 21.1% said
they did not monitor their blood glucose monthly (Hammad et al., 2015). In another
study, self-efficacy was high (62.0%) but few patients (30.8%) practiced good selfcare behaviours (Nyunt et al, 2010). However, in some other studies, there were low
adherence to medication, exercise and diet plans. Patients were not also committed to
taking care of their feet and monitoring their blood glucose (Atak et al., 2008).
Goodall and Halford in 1991 published that about 75% of diabetic patients reported to
have deviated significantly from the recommended dietary practices at least every
week. Some diabetic patients also indicated that the most difficult part of managing
their condition is the diet and exercise regimen (Atak et al., 2008). Also, Atak et al.,
(2008) stipulated that weight management, reducing HDL-cholesterol, and monitoring
of blood glucose are the most diabetes management issues. These studies together
suggest that diabetics practice various levels self-management and care.

However the ability of a patient to practice adequate self-management of the
condition may be associated with levels of knowledge and understanding of the
disease. Studies carried out on knowledge of diabetics about their disease condition
have reported knowledge deficits in the areas of medication administration, glucose
testing, diet planning and appropriate foot care among diabetic adults and children
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(Williams et al., 1967; Simon and Stewart, 1976; Wysocki et al., 1978). Moreover,
the likelihood that a diabetic will put their knowledge and understanding of the
disease into appropriate self-management practices is also dependent on their level of
self-efficacy. This supports why some studies have found that higher self-efficacy is
related to improved self-management practices and glycaemic control among
diabetics (van der Ven et al., 2003).
If better knowledge and understanding of diabetes lead to higher self-efficacy of selfmanagement then adequate self-management should lead to better glycemic control.
This expectation is confirmed by available literature. A recent study in Jordan
reported a mean score of 62% for self-management and concluded that diabetes selfcare correlated with but did not predict HbA1c levels (Hammad et al., 2015) whereas a
previous study reported an overall mean score of 80% type 2 diabetes patients in
Toronto, Canada (Gucciardi et al., 2008). Another study involving 223 subjects with
type 2 diabetes concluded that self-management was a better predictor of HbA1c (AlKhawaldeh et al., 2012). Also, a study involving 266 type 2 diabetics revealed that
30.8% had good self-management behaviour and self-management emanating from
exercise was found to significantly predict glycemic control (Nyunt et al., 2010).
Notwithstanding the above, other factors such as duration of diabetes, gender, age,
total cholesterol, Body Mass Index (BMI), and HDL levels, have been found to
influence glycemic control (Tengey, 2012). Thus it is important to investigate the
main factors that predict glycemic control amongst diabetics and to know the efficacy
of self-care in diabetes management.

21

2.7 CONSEQUENCES OF POOR DIABETES MANAGEMENT
Diabetes has serious economic impact on the developing world since the condition
usually affects people of the workforce (35 to 65 years) (WHO, 2010). In addition to
the above, the cost involved in the management of the condition which has been
estimated to be about US$174 billion (AAD, 2008) to the United States is a cause of
concern.
The condition also presents a great impact on individuals and their families by way of
economic burden in keeping up with medication regimen as well as loss of economic
contribution from the patient. Also, diabetes reduces the quality of life and life
expectancy of individuals who suffer from it. Moreover, poorly managed diabetes can
lead to deleterious long term complications that affect the nerves and blood vessels of
diabetes (Hall et al., 2011; Kengne et al., 2005).
In the next section, some complications resulting from poor management of diabetes
are discussed.
2.7.1 RETINOPATHY
Retinopathy, the most common eye disease among diabetes patients occurs as a result
long term exposure of blood vessels in the eyes to abnormally high levels of glucose.
This usually leads to leaking, swellings and likely closure of the blood vessels. Some
patients may also experience abnormal growth of new blood vessels on the retina. The
prevalence of retinopathy among type 2 diabetics is estimated to be about 20% during
diagnosis and most will possibly develop retinopathy years after diagnosis. If not
detected and managed early, the condition can lead permanent loss of sight in patients
with diabetes.
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2.7.2 NEPHROPATHY
Nephropathy is identified as one of the top causes of death among diabetics. It is the
results of chronic exposure of the nephrons in the kidney to abnormally high blood
glucose. This damages the nephrons and leads reduced glomerular filtration, elevated
arterial blood pressure and persistent albuminuria. The condition can lead to kidney
failure which makes diabetes nephropathy the topmost cause of morbidity and
increases cost of treatment since it requires dialysis or kidney transplant.
2.7.3 NEUROPATHY
Diabetic neuropathy refers to the damage to the nerves that is caused by its long-term
exposure to hyperglycemia due to poor management of the diabetes. This is
characterized by numbness of feet and hands, erectile dysfunction in males, diabetic
diarrhea or constipation and gastroparesis.
2.7.4 FOOT LESIONS
Also known as diabetic sores, foot lesions occur in diabetes patients as result of loss
of sensation due to peripheral neuropathy. Diabetic sores is one of the serious
complications of diabetes and in extreme cases, it may lead to amputations. About
15% of diabetics are likely do to develop foot lesions.
2.7.5 CARDIOVASCULAR DISEASES
Majority of deaths as result of diabetes are due to cardiovascular diseases including
coronary heart diseases and stroke. People with diabetes are four times likely to
develop cardiovascular disease as compared to non-diabetics (IDF, 2013). These
cardiovascular diseases occur due to chronic elevated blood glucose resulting from
poor management of diabetes. Arteriosclerosis may also develop early in diabetes
patients and it is a major risk factor for cardiovascular diseases (WHO, 1994).
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2.7.6 HYPERTENSION
Hypertension is when systolic blood pressure is ≥140 mmHg and diastolic blood
pressure is ≥ 90 mmHg. It is a vital co-morbid factor in diabetes and affects about 20–
60% of patients with diabetes. Individuals with diabetes can get their condition
complicated by hypertension (WHO, 1994).

2.8 RELEVANCE OF GLYCATED HEMOGLOBIN (HBA1C)
Hemoglobin A makes up to about ninety percent of normal adult humans hemoglobin
extracted from the blood. A non-enzymatic reaction covalently adds glucose or
glucose derivatives to hemoglobin A converting it into glycosylated hemoglobin
which make up an additional 4 to 7 percent (Koenst et al., 1985). Sixty years ago,
Allen demonstrated that HbA has three minor components; HbA 1a, HbA1b and HbA1c
and the denotation 1a, 1b and 1c indicates the order in which Hb is detected on the
chromatography (Tran et al., 2004; Kahn & Fonseca, 2008). Also known as
glycohemoglobin, glycosylated hemoglobin is permanently and continuously made in
the erythrocytes during the course of normal red blood cells life span of 120 days. 6080% of total glycosylated hemoglobin is HbA1c (Tran et al., 2004). Measuring the
glycohemoglobin levels gives an important test for assessing diabetic patients’
glycemic control over a period due to the fact that stable glycohemoglobin
concentration in the erythrocytes indicates the average blood glucose level of the past
28 to 42 days. In 1960, Huisman and Meyring were the first to have separated HbA 1c.
Bookchin and Gallop in 1968 identified it as glycoprotein. However, it was labelled
as “an unusual hemoglobin” found in diabetics through the work of an Iranian
Scientist, Samuel Rahbard in 1969. He concluded that abnormal rise in HbA1c is
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directly related to diabetes (Yavari, 2011). Since the 1980s, HbA 1c has been used in
clinical setting to measure glycemic control in diabetics (Gallagher et al., 2009).
Levels of HbA1c can be affected by some hematologic, genetic and physiological
factors.
HbA1c is the main component of hemoglobin that is bound to glycosylated
hemoglobin and it is usually found at low amount in red blood cells (Smaldone,
2008). It is known that A1c levels correlate very strongly with blood glucose values in
diabetes patients who have normal hemoglobin (Smaldone, 2008). Reliability of A 1c
test is affected by hemoglobinopathies due to the fact that A1c test is done based on
normal hemoglobin (Tran et al., 2004). Factors such as Iron deficiency, vitamin B12
deficiency, reduced erythropoiesis, Alcoholism, chronic renal failure and reduced
erythrocyte pH lead to rise in A1c. The others include increased erythrocyte lifespan:
splenectomy, hyperbilirubinemia, carbamylated hemoglobin, large doses of aspirin
and chronic use of opiate. However, the following conditions can cause abnormal
decrease in A1c levels: use of erythropoietin, iron or vitamin B12 ; reticulocytosis, and
chronic liver disease. Also, usage of aspirin, vitamin C, vitamin E; rise in erythrocyte
pH, reduced erythrocyte lifespan, and splenomegaly. Conditions such as rheumatoid
arthritis, hypertriglyceridemia and medications like dapsone, ribavirin and
antiretrovirals can also lead to decrease in A1c levels (Tran et al., 2004).
2.8.1 RECOMMENDATIONS FOR TARGET HBA1C LEVEL AMONG
DIABETES PATIENTS
Setting HbA1c level goals for diabetes patients is open to criticism; the targets may not
be achievable, may be less than what is achievable and may pose economic challenges
to patients (IDF, 2012). The American Diabetes Association indicates that a reduction
in HbA1c values is associated with lowering of diabetes microvascular and
neuropathic complications. Their guidelines states that HbA1c goal for diabetes
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patients generally should be less than 7%. Also, patient can attain more stringent
target which is closed to normal (<6%) without significantly experiencing
hypoglycemia (ADA, 2014). The Canadian Diabetes Association guidelines in 2003
recommended that glycemic targets must be individualized, however, to reduce the
risk associated with diabetes complications (macrovascular and microvascular),
patients should target ≤7%. Safe attainment of ≤ 6.0% can also be considered (Yavari,
2011). Because of differences in patients’ life expectancies and comorbidities, it is not
appropriate for all diabetes patients to have a common HbA 1c target level (Qaseem et
al., 2007). According to the American Academy of Family Physicians, HbA1c targets
for older patients should be individualized but a generally healthy adult who has good
working status should target ≤7%. However, weak adults whose life expectancy is
less than 5 years and in those for whom it is more risky to undergo intensive glycemic
control, 8% is acceptable.

The American Association of Clinical Endocrinologist, the International Diabetes
Federation as well as the American College of Endocrinology recommend that HbA1c
target should be ≤ 6.5% (Yavari, 2011).

2.8.2 WHY GLYCEMIC CONTROL AMONG DIABETES PATIENTS IS
ESSENTIAL
Studies have shown that patients who had more self -awareness about diabetes, had
knowledge and also regularly involved in self-care practices achieved good glycemic
control and management of the disease. Improved glycemic control is highly
beneficial in preventing the long term consequences of type 1 and type 2 diabetes
(Padma et al., 2012). Tight glucose control in type 2 diabetes, with HbA1c target
levels relatively < 7% will reduce the risk of microvascular complications of diabetes
and likewise the macrovascular complications if initiated early (Clement et al., 2009).
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Clinical trials aimed at evaluating the effect of rigorous versus conservative glycemic
control on cardiovascular and microvascular outcomes in patients with type 2
diabetics have yielded mixed and at times contradictory results (Ray et al., 2009). A
meta–analysis of randomized trials revealed a reduction in the risk of microvascular
complications in rigorous glycemic control compared to the normal glycemic control
(McCulloch, 2015). The risk of developing nephropathy and retinopathy are both
reduced by tight glycemic control (Newman, 2014).

Intensive glycemic control in comparison with the conventional glycemic control
increases the relative risk of severe hypoglycaemia. Consequently, diabetes treatment
and decision on a glycemic target for patients with type 2 diabetes need to take both
pros and cons into account (Hemmingsen et al., 2011).
2.8.3 DIABETES-RELATED DISTRESS AND GLYCEMIC CONTROL
Diabetes-related distress among type 2 diabetes patients is a prevalent emotional state
as a results of lifelong daily demands in terms of adherence to medication, diet and
physical activity, and frequent monitoring of blood glucose (Karlsen and Bru, 2014;
Gupta et al., 2016). These emotional conditions are related to a situation of high
morbidity and deaths (Fisher et al., 2010). Most studies conducted usually consider
diabetes-related distress in relation to diabetes management and metabolic disorders
and somehow with regards to social support (Karlsen and Bru, 2014). Some studies
too have interrogated the relationship between distress among diabetes patients and
came out with findings that were not completely understood (Fisher et al., 2010). A
meta-analysis of studies involving depression and glycemic control among diabetics
reported that depression was significantly related to high blood glucose or poor
glycemic control (Lustman et al., 2000). Also, Fisher et al in their studies concluded
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that diabetes-related depression and glycemic control were significantly associated
(Fisher et al., 2010). Another study that investigated the association between diabetesrelated distress and glycemic control revealed a significant relationship (Aikens et al.,
2008). Also, a research that assessed diabetes-related distress among diabetes patients
identified that more than half of the patients reported to have distress relating to at
least one of the diabetes-related activities (Polonsky et al., 1995). They also found out
that the instrument Problem Areas in Diabetes scale (PAID) could be used to predict
glycemic control at a year or more after the research (Polonsky et al., 1995).

However, other studies investigating the relationship between diabetes-related distress
and glycemic control among diabetes patients reported mixed results (Georgides et
al., 2007). Geringer and her colleagues in a study involving type 2 diabetes patients
published that no linear or quadratic association was found between depression and
peripheral neuropathy which occur as a result of poor glycemic control (Geringer et
al., 1988). Also, a cross-sectional observational study of 199 type 2 diabetics and 276
type 1 diabetics concluded that there was a significant relationship between distress
and HbA1c in type 1 patients but not type 2 (Ciechanowski et al., 2003).

2.8.4 ACCEPTANCE AND ACTION ON DIABETES AND GLYCEMIC
CONTROL
Many healthcare providers transfer information to diabetes patients on how to take
care of their conditions and ask them to go home and do it but ignore the enormous
scientific data that indicate that educating patients on self-management is important
but not an adequate part of patients’ ability to successfully manage their diabetes.
The exigencies of diabetes self-care (adherence to medication, exercise, diet and selfmonitoring of blood glucose) cause diabetics to avoid, deny or take their minds of any
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fears or worries that they have diabetes and they consider the routine diabetes selfmanagement as reminders that they have the condition. This could lead to poor
glycemic control and subsequently diabetic complications. For instance, a randomized
control trial involving 81 type 2 diabetes patients showed a positive impact of changes
in diabetes acceptance on HbA1c (Gregg et al., 2007). A recent study conducted by
Schmitt and colleagues, concluded that higher diabetes non-acceptance had a
significant correlation with decreased self-care and higher HbA1c, and higher
diabetes-related distress (Schmitt et al., 2014). Also, non-acceptance had a higher
correlation with diabetes self-care and glycemic control and could predict the above
better than diabetes distress (Schmitt et al., 2014). Another randomized control trial
with 30 type 2 diabetes patients reported positive effect on diabetes depression by
acceptance and commitment therapy (Hor et al., 2014).
2.9 DIABETES SELF – MANAGEMENT EDUCATION
Diabetes self – management education (DSME) is the practice of teaching and
training people to take care of their diabetes. DSME has been seen as an essential
aspect of medical management of diabetes since the 1930s. DSME goals are to
optimize metabolic control and the patients’ value of life and to reduce severe and
chronic complications in a cost effective way (Norris et al., 2002). Education of
diabetic patients to ensure that they adopt healthy lifestyle to manage their illness and
prevent complications is generally recommended, particularly in areas with limited
economic resources. Despite the importance of diabetes self-management education,
there is little documentation about its implementation and outcome in the developing
world. Implementation of diabetes self-management education in developing
countries could be a difficult task because of low level of education among adult,
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resource–limited settings, and their healthcare system are designed to focus on
communicable diseases while neglecting NCDs (Dube et al., 2014).

Despite the established good clinical outcomes and wide acceptance, few patients who
are referred to diabetes clinic receive DSME (Powers et al., 2015). Effective DSME
program must be culturally sensitive (thus using existing local materials and programs
for racial/ethnic groups) and literacy sensitive (Dube et al., 2014).

2.9.1 PROVIDING DIABETES EDUCATION AND SUPPORT
DSME takes place at outpatient clinics in hospitals where patients and sometimes
their family members are (Hass et al., 2012). In line with changing health care
delivery systems and providing for the needs of primary care, DSME now takes place
in medical homes, office practices, etc. DSME also takes place in alternative and
convenient settings, like community health centres and pharmacies. The use of
technology based programs is an area that is currently being explored to increase
access. Irrespective of the venue, communicating the information, knowledge and
supporting skills that are required to encourage effective coping and diabetes selfmanagement practices necessary for day – to – day living with diabetes.
Individualized approach to DSME at the point of diagnosis gives solid grounding for
current and subsequent needs. It also helps patients to overcome self-management
barriers and handle demands to facilitate modification in the course of treatment (Fan
and Sidani, 2009).

2.9.2 CHALLENGES AND BARRIERS OF DIABETES SELF MANAGEMENT
Diabetes Self-Management Education (DSME) is an underused asset for people living
with diabetes mellitus. Factors that came into view as challenges of implementing
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evidence – based DSME guidelines included lack of easily retrievable electronic
patient health information, poor coordination with other health care service providers
when implementing these guidelines, conflicting information in the guidelines and
physicians' knowledge, and physician compensation being based on patient load
rather than by quality of care (Appiah et al., 2013).

Health care service providers are faced with real challenges in handling people with
diabetes in the long term. The health care service providers in some areas have limited
access to oral hypoglycemic agents and even where they are available, they are not
affordable. The cost is usually transferred to the patients thereby increasing their
economic burden with no room for subsidies. In addition, clinicians such as doctors,
dietitians, nurses, physiotherapist, and psychologists are inadequate and that affects
the quality of care provided. Few patients are able to afford self-monitoring blood
glucose device as well as their test trips. Laboratories that carry HbA 1c test are mostly
located in the cities and the cost involved is so exorbitant (Debussche et al., 2009).

Developing countries focus more on developing and implementing policies on
communicable diseases due to the immediate danger they pose. Most of them either
do not have Guidelines and national policies on diabetes or not implementing existing
ones. Public health systems that are tasked with providing preventive healthcare are
faced low budget allocation (Debussche et al., 2009).
2.9.3 OVERCOMING CHALLENGES OF DIABETES SELF–MANAGEMENT
Notwithstanding the challenges faced by diabetes patients in their bid to manage their
condition, Debussche et al., (2009) suggest some possible solutions as follows:
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1. Combine educational initiatives with screening, prevention and follow-up, and
while considering prevailing local circumstances. Patients who are in real need
of medical attention, based on simple clinical markers and realistic thresholds
(duration of diabetes, smoking, blood glucose levels, clinical signs of
complications), would be easily identified.
2. Involve peers and healthcare service providers apart from doctors in the area
of prevention, follow-up and education. If they receive adequate training from
trained medical experts on the treatment of diabetes and its related
complications, they can make follow ups on diabetics thereby reducing the
workload and pressure on doctors.
Appiah et al., (2013) suggested similar solutions in overcoming the challenges faced
in self–management of diabetes. They stated that there is the need for a strong
working relationship between health care professionals involved in the management
of diabetes in order to develop and disseminate national guidelines. They also
proposed the training of nurses or coaches to help in following up to development and
dissemination of guidelines Appiah et al., (2013).
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CHAPTER THREE
MATERIALS AND METHODS
3.1 DESIGN
Between August and December, 2015 a cross-sectional study design was employed to
assess diabetes-related distress, diabetes acceptance and self-management among
patients with diabetes mellitus and their effect on glycated hemoglobin. Data
collection was done using face-t interview with eligible diabetes patients according to
laid down inclusion criteria. Anthropometric instruments were used to take the height
and weight of patients. This was done twice and the averages taken for both height
and weight. Venous blood samples were taken for laboratory analysis to determine
levels of HbA1c. Patients medical records were reviewed to extract fasting blood
glucose level that had been recorded that morning as well as their antidiabetes
medications.

3.2 SETTING
Institutionalized outpatient diabetic clinics at Ejisu Government Hospital and
Effiduase Government Hospitals were the centres for data collection after permission
was sought and subsequent approval given. Ejisu Government Hospital is located in
the centre of Ejisu Township which is the capital of Ejisu-Juaben Municipality in
Ashanti Region and provides services such as General medicine, diabetes clinic,
gynaecological, antennal, child welfare clinics, eye clinic among others to residents of
Ejisu and its surrounding towns and villages. Data sourced from the hospital indicate
that in 2014, diabetes ranked first in the list of top ten non-communicable diseases
and it is among the list of top ten outpatient cases (Ejisu Hospital Health Information
Department, 2015). Effiduase Government Hospital also located in the district capital
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of Sekyere East district of Ashanti Region provides similar services as Ejisu
Government Hospital and serves residents of the town as well as neighboring towns
and villages. Diabetes mellitus topped the list of top ten non-communicable diseases
and featured in top outpatient cases reported for the year 2014 (Effiduase Hospital
Health Information Department). The above reported cases of diabetes mellitus
indicate that the disease is widespread in both districts and these hospitals are the
main points where patients seek health care attention.

3.3 POPULATION
The outpatient diabetic clinic registers of the two hospitals were used as the sample
frame after the inclusion criteria was applied. The inclusion criteria included: 1) an
adult (18 years and above), 2) known diabetic patients, 3) Patients should have had
diabetes for at least one year, and 4) accept to participate in the research. Exclusion
criteria included: 1) diabetic pregnant women, 2) Gestational diabetics, 3) Inpatient
diabetics, 4) Newly diagnosed diabetics, and 5) diabetics with some form of severe
mental or cognitive retardation. Diabetic pregnant women and women with
gestational diabetes were excluded from this study due to the enormous physiological
changes that occur in them. Also management of their condition is quite different
from that of normal non-pregnant individuals. For newly diagnosed diabetics, the
assumption is that a newly diagnosed diabetic at the time of our study might not have
been given enough education and counseling on how to manage their condition.
Lastly, inpatient diabetics and diabetics with some form of severe mental or cognitive
retardation do not have major control over how their condition is managed.
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3.4 SAMPLE SIZE
The following equation was used to estimate the sample size for the research:
2
𝑍∝/2
𝑆2
𝑁=
𝑑2
Where

Zα/2 is the value from the standard normal distribution for two- tailed alternative
hypothesis at 5% level of significance (1.96).
S is the standard deviation from a previous study, 2.6 (Titty, 2009)
d is the margin of error that is expected (0.5)
𝑁=

(1.96)2(2.6)2
(0.5)2

Sample size N = 103.9≈104
The final sample size was increased to 150 to adjust for missing data and drop outs.

3.5 ETHICAL NOTES
Approval from the Committee on Human Research, Publication and Ethics at School
of Medical Sciences and Komfo Anokye Teaching Hospital and the selected hospitals
was obtained. Then participant information leaflet was given to study subjects who
could read after which the consent form was signed. However, for subjects who could
not read, the participant information leaflet was translated to them in a language that
they understood and their consent sought by a thumbprint before participating in the
study.

3.6 DATA COLLECTION
The questionnaire for the study was pretested to assess the feasibility and the validity
of the questions. Before then, the researcher met with the recruited data enumerators
and the entire questionnaire was translated into Twi language. This was necessary
because the predominant language of the people at the study location was Twi or
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Akan coupled with the anticipation that most respondents will be comfortable with
their native language. Data collectors screened patients using the inclusion criteria and
eligible participants were selected using simple random sampling. Eligible
participants were taken through the participants information individually and their
consent taken.

3.6.1 ANTHROPOMETRIC DATA
Weight and height measuring equipment (Weighing Scale, Seca Hamburg, Germany
and Stadiometer, Seca, Hamburg, Germany) at the outpatient clinics were
standardized and used for the study by using objects with known weight and height.
The anthropometric measures of study subjects were taken with minimum clothing,
no headgears, caps or hats, footwear or anything that has significant weight. The
weights were taken and recorded to the nearest 0.1kg whilst the heights were recorded
to the nearest 0.1cm in section one of the questionnaire. However, in the computation
of Body Mass Index (BMI), the heights were converted to meters and the formula
(Weight in kilograms over height in meters square) used and then expressed in kg/m2.
WHO classification of BMI was used to categorized the computed BMI of patients
into; underweight (<18.5), normal (18.5-24.9), overweight/obese (25.0) (Appendix
A).
3.6.2 DATA COLLECTION TOOLS
3.6.2.1 SOCIODEMOGRAPHIC, CLINICAL AND 24-HOUR DIETARY
RECALL QUESTIONNAIRE
The questionnaire that was used in the data collection during this study had five
sections. The first part solicited demographic information such as age, sex, ethnic
background, marital status, number of household members, educational background,
occupation, duration and type of diabetes and patient’s understanding of diabetes. The
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second section involved collection of clinical data which included; systolic and
diastolic blood pressure and values for fasting blood glucose recorded in the morning
of the data collection. Section three also contained a 24-hour dietary recall that
required that study subjects report all the foods they ate at the previous day’s
breakfast, snacks, lunch and dinner. Frequency of urination during day and night,
other medication conditions (co-morbidities), and anti-diabetes medication formed the
third section (Appendix B).

3.6.2.2 DIABETES-RELATED DISTRESS SCALE
The fourth part of the questionnaire employed the use of The Diabetes-related
Distress Scale (DDS) which was developed by Polonsky et al., in 2005. DDS contains
17-items with four subscales: physician-related distress (4 items), emotional burden (5
items), family distress relating to diabetes care (3 items) and regimen distress (5
items). This scale has six point Likert scale that starts from 1= not a problem to 6=A
very serious problem and the scores for each patient were calculated by summing all
the scores and dividing by the number of items the participant responded to. It
therefore gives a sum score range from 1 to 6. A higher sum score indicates great
distress and the cut-off point that require clinical attention is ≥ 3 (Polonsky et al.,
2005). For diabetes distress scale, the Cronbach’s alpha was 0.95 (Polonsky et al.,
2005) but this study recorded a Cronbach’s alpha of 0.925 (Table 3.2 a) indicating
good internal consistency and reliability.
The DDS questionnaire has been reviewed for its internal consistency, validity and
factor structure. The data provided showed that DDS factor structure is consistent and
generalizable with good internal reliability and validity across all the four study sites.
They also indicated that DDS is driven conceptually and takes items from four
already established domains of diabetes-related distress namely; Emotional Burden,
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Regimen-related Distress, Physician-related Distress and Interpersonal relationship
Distress. Their study revealed a stable factor structure that corresponds with the four
domains and that agrees with a previous study that identified a similar factor structure
in the PAID (Polonsky et al. (2005); Snoek et al. (2000)). Some advantages of this
scale over previous ones include; 1. It is shorter and allows for comparison between
four different forms of distress, 2. It is useful when planning for clinical interventions
and it is applicable to both sexes. 3. There is less confusion among patients since the
items are clearer than previous instruments. The validation study however had some
limitations which are as follows; smaller number of participants from each ethnic
group and type of diabetes made it difficult for separate factor analyses to be done
(Polonsky et al., 2005) (Appendix B).

3.6.2.3 ACCEPTANCE AND ACTION DIABETES QUESTIONNAIRE
The fifth section of the study questionnaire was on diabetes non-acceptance where the
Acceptance and Action Diabetes Questionnaire developed by Gregg et al., in 2007
and validated and evaluated by Schmitt et al. (2014) was used. The questionnaire has
a seven-point Likert scale (1= never true to 7=Always true) on which study subjects
indicated the extent to which they go through a number of diabetes non-acceptance
behaviours. The sum score was calculated by adding the eleven items score and then
dividing by eleven (number of items) which produced sum scores ranging from 1 to 7.
Higher values after adding up item scores showed greater non-acceptance and sum
score greater than 3 indicated non-acceptance (Schmitt et al., 2014).
The Diabetes Acceptance and Action questionnaire was developed based on
increasing evidence that associate patient’s low acceptance of his/her diabetes
condition with poor self-care and glycemic control (Schmitt et al., 2014) and it has
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eleven items. During our study, all the eleven items showed good psychometric
quality with a reliability test that gave a Cronbach’s alpha of 0.863 (Table A6)
indicating good internal consistency and reliability.

3.6.2.4 DIABETES SELF-MANAGEMENT QUESTIONNAIRE
The final section of the questionnaire used for this study was the Diabetes SelfManagement Questionnaire (DSMQ) developed by Schmitt et al., (2013) at the
Research Institute of the Diabetes Academy Mergentheim to aid the collection of
appropriate data that can be used to evaluate self-care behaviours and relate them to
glycated hemoglobin levels. The validated scale for full psychometric assessment
regarding diabetes has 16 items and 4 subscales: healthcare patronage (3 items;
3,7,14), glucose management (5 items; 1,4,6,10,12), physical activity (3 items;
8,11,15) and dietary control (4 items; 2,5,9,13) and the last item (16) is the patient’s
overall rating of his/her diabetes self-management and it is added to the ‘Sum Scale’
score. In terms of what is regarded as effective diabetes self-care, seven items are
formulated positively and the remaining nine negatively. It requires that patients rate
how each of the statement applies to them regarding their diabetes self-care for the
past eight weeks. This is because the outcome variable is HbA 1c which reflects
glycemic control over the last eight weeks. The questionnaire makes room for totaling
to a ‘Sum Scale’ score and also an estimation for the four subscales. The DSMQ has a
four-point Likert scale that starts from 0= does not apply to me, 1= applies to me to
some degree, 2= applies to me to a considerable degree and 3=applies to me very
much. For individual analysis to be possible, a box is put below each item for ticking
if that item is not require in their treatment (Appendix B).
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In a previous instrument; Summary of Diabetes Self-Care Activities Measure
(SDSCA), the concept was not to associate it closely with glycated hemoglobin and so
its evaluation revealed a weak correlation between its scales and glycated hemoglobin
(Gonzalez et al., 2008). DSMQ is also appropriate for use in studies that have large
numbers of data collection tools as well as clinical trials (Schmitt et al., 2013). The
items on the instrument were generated based on available literature that support or
confirm that they can predict glycemic control. For instance, notwithstanding the type
of diabetes, adjustment to lower glycemic index food has been found to lead to
improvement in glycemic control (Thomas et al., 2009; 2010). Also patients who
poorly adhere to their oral medication as well as insulin therapy are always linked
with abnormally high blood glucose. Furthermore, there is positive impact of Selfmonitoring of Blood Glucose (SMBG) on both type1 and type 2 diabetics who are on
insulin therapy as it improves on glycemic control. Despite the current controversy
about the benefit of it among insulin-naïve patients, SMBG can be used to improve
upon glycemic control if the results are used to appropriate action (Schmitt et al.,
2013) (Appendix B)

With regards to physical activity, Schmitt and his colleagues in 2013 stated that its
effectiveness in metabolic control among type two diabetics is widely known. Also, a
meta-analysis revealed that exercise could lead to improvement in HbA 1c levels
among type 1 diabetics. Therefore, physical activities was considered as suitable item
to be added to DSMQ.

Finally, the group also established that there is enough scientific evidence that show
that adherence to physician appointment could predict glycemic control regardless of
frequency of visits. A study also found reduced adherence to physician-related
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appointment among diabetes patients who were depressed which makes it necessary
for it to be added to the items on questionnaire (Gonzalez et al., 2008).

At the end of studies to evaluate DSMQ, Schmitt and his colleagues concluded that it
is an efficient tool that can be used to collect reliable and valid data regarding
patient’s self-care and involves all the four well-understood self-care activities
(Schmitt et al., 2013). When reliability analysis was done, sum scale showed good
internal consistency whereas subscales except ‘Healthcare Patronage’ (showed
minimal consistency value) revealed acceptable consistencies. In their recent study,
Schmitt et al concluded that DSMQ should be a preferred tool when analyzing
patient-reported behavioural problems that relate to poor glycemic control. It can be
used by clinicians to assess patients who have suboptimal clinical outcomes related to
diabetes or ascertain factors that affect the relationship between diabetes self-care and
glycated hemoglobin in research (Schmitt et al., 2015).

During the scoring, all negatively worded items were reversed such that higher score
indicated more effective self-care. Sums of item scores were calculated to give scale
scores and then converted into a scale that ranges from 0 to 100 (raw score/theoretical
maximum score *100). In a situation where ‘it is not require as part of my treatment’
is marked, that item is excluded from the calculation and the theoretical maximum
scores reduces accordingly. At the end of the data collection, all responses were
converted so that the higher the scores, the more effective one’s self-care. Schmitt et
al., (2013) reported the Cronbach’s alpha for DSMQ as 0.84 while this research had
0.71 (Table A1 & A2) as its Cronbach’s alpha.
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3.6.3 COLLECTION OF BLOOD SAMPLES TO MEASURE HBA1C
A minimum of 3ml of whole blood was collected by venipuncture using disposable
plastic syringe into EDTA containing tubes for estimation of HbA 1C.
3.6.4 LABORATORY DETERMINATION OF HBA1C
The method that was used to determine HbA1c of study subjects was Fast IonExchange Resin Separation Method.

Reaction Principle:
Whole blood taken into an EDTA tube is mixed with a lysing reagent containing a
detergent and borate ions. At this stage, labile Schiff’s is eliminated during hemolysis.
During this time, HbA0 binds to the resin when the hemolysate is mixed with a
weakly binding cation exchange resin for five minutes
The resin is removed from the supernatant fluid which contains the HbA1 through the
use of a special resin separator. The glycohemoglobin percentage of the total
hemoglobin is determined by measuring the absorbance of the glycohemoglobin and
the total hemoglobin fraction at 415nm or Hg 405nm in comparison with a standard
glycohemoglobin preparation carried through the test procedure (Human, Wiesbaden
– Germany catalogue number 10658).
Procedure:
Step 1 Hemolysis
100µl of the standard, sample and glycohemoglobin control (which reconstituted with
1.0ml of distilled water) was pipetted into plastic tubes prefilled with 0.5ml of lysing
reagent. They were then mixed thoroughly and incubated for 5 minutes at 15-25˚C.
Step 2 HbA1 Determination
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100µl of the hemolysate from step 1 was then pipetted into labelled plastic tubes that
were prefilled with ion exchange resin (Imidazole buffer (pH 7.5±0.1), borate,
Thimerosal).
Resin Separators were inserted so that the rubber sleeve is approximately 1cm above
the surface of the resin suspension. It was then mixed on a hematology mixer for 5
minutes after which the resin separator was pushed down until the resin is firmly
packed.
Supernatant of standard, sample and control were poured into cuvette and their
absorbance AHbA1 standard/sample/control read at 415 nm using HPL chromatography
Step 3 Total Hemoglobin Determination
20µl of hemolysate from step 1 again was pipetted into labelled tubes and 5ml of
distilled water added. It was then mixed carefully and absorbance A total
standard/sample/control

Hb

were read at 415 nm using HPL chromatography.

HbA1 Content Factor Determination by Use of the Standard;
The glycohemoglobin percentage for the standard was 7.1
𝐹=

𝐴𝑡𝑜𝑡𝑎𝑙 𝐻𝑏 𝑠𝑎𝑚𝑝𝑙𝑒 X %HbA1
𝐴𝐻𝑏𝐴1 𝑠𝑎𝑚𝑝𝑙𝑒

Glycohemoglobin Content of the Sample was calculated using the following formula;
% HbA1 sample = F x

𝐴𝐻𝑏𝐴1 𝑠𝑎𝑚𝑝𝑙𝑒
𝐴𝑡𝑜𝑡𝑎𝑙 𝐻𝑏 𝑠𝑎𝑚𝑝𝑙𝑒

3.7 DATA ANALYSIS
Data collected from the study participants were entered into SPSS for analysis.
Outliers and missing data were checked by screening and cleaning the data. No outlier
was identified but there was one missing data on HbA1c for one participant. This
occurred as a result of phlebotomist inability to draw blood from the patient after
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several attempts due to collapsed veins. Characteristics of study participants and
scales were described by using descriptive analyses that indicated percentages,
frequencies, means, standard error of means and standard deviations. Means of
variables for various groups were compared by deploying the use of ANOVA and any
comparison with a p-value <0.05 was referred to as statistically significant. To
measure the correlation between DSM, DDS, AAD and HbA1c, Pearson correlation
analyses was done. Pearson analysis was also done to evaluate the association
between subscales of the various instruments as well as relationship between age,
BMI, duration of diabetes, DSM, DDS, AAD and HbA1c. Reliability test was also
conducted to check the internal consistency and reliability of the three data collection
instruments used. Principal component Analysis was used to ascertain various
patterns within the responses of the DSMQ and how much each of the patterns
identified could explain the variance within the study population. In order to ascertain
the predictors of good glycemic control or HbA1c, standard multiple linear regression
analysis was done using SPSS version 20. The three predictor variables (diabetes selfmanagement, diabetes-related distress and acceptance and action on diabetes) that
correlated with HbA1c (response variable) were entered in the linear regression
analysis.
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CHAPTER FOUR
RESULTS

4.1 SOCIODEMOGRAPHIC CHARACTERISTICS OF STUDY SUBJECTS
A total of 115 were involved in the study and as shown in Table 4.1, female patients
represented 71.3% of the patients sampled. Majority of study participants were
Christians (90.4%), married (67.0%) and were Akans (88.7%). In terms of education,
68.7% of respondents had senior high school and below education whilst 13.9% never
had any education at all. Also, 40% of study participants were either traders or
artisans whereas 27.1% had either retired or were unemployed. The mean number of
people living in the households of respondents was 6.10.31 and 50.4% of them lived
with their immediate family members. Also, out of the 115 respondents, 20.0%
widowed, 12.2% divorced and then 0.8% were single. (Table 4.1)
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Table 4.1: Socio-demographic characteristics of study participants
Variable
Number of participants (%)
Sex
Male
Female
Marital Status
Married
Widowed
Single
Divorced
Religion
Muslim
Christian
Ethnic background
Akan
Northerner
Ewe
Others
Educational Level
Primary
Junior High
Senior High
Tertiary
Informal
None
Main Occupation
Trader/artisan
Farmer
Civil Servant
Others/retired
Patients living with;
Immediate family members

33 (28.7)
82 (71.3)

Both immediate and external relations

57 (49.6)

77 (67.0)
23 (20.0)
1 (0.8)
14 (12.2)
11 (9.6)
104 (90.4)
102 (88.7)
11 (9.6)
1 (0.9)
1 (0.9)
22 (19.1)
31 (27.0)
26 (22.6)
15 (13.0)
5 (4.3)
16 (13.9)
46 (40.0)
25 (21.7)
12 (10.4)
32 (27.8)
58 (50.4)

Source: Field data
4.2 CLINICAL CHARACTERISTICS OF RESPONDENTS
Participant’s mean age was 58.41.8 years but the mean age for males was 0.8 years
higher than that of females. Their mean BMI was 27.10.58kg/m2, 1.7% were below
18.5 kg/m2, 35.7% were within the normal range (18.5-24.9 kg/m2) and majority
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(62.6%) were overweight or obese. The mean duration of diabetes was 6.70.57
years, HbA1c 7.2%0.2, mean Fasting Blood Glucose was 9.9 mmol/L and Systolic
Blood Pressure 135.41.9. There was no significant difference between males and
females with regards to duration of diabetes, age, HbA 1c, fasting blood glucose,
systolic and diastolic blood pressure and weight. However, a significant (p=0.004)
difference existed between male and female patients in terms of their Body Mass
Index, with females having a higher BMI than males (Table 4.2).

Information gathered from the medical records of respondents and summarized in
Table 4.3 indicate that 55.7% of respondent had hypertension, 4.3% had neuropathy,
4.3% had ulcers, 6.1% had at least two of the above whereas 29.6% had no comorbidities. About half (50.4%) of participants reported to have lost weight whereas
15.7% had no weight change over the last six months. With regards to knowledge on
the diabetes type (Table 4.4), majority of the patients knew the type of diabetes
affecting them as Type 2.

Moreover, 52.2% of participants could define diabetes appropriately by mentioning
abnormally high blood glucose and the body’s inability produce enough insulin,
39.2% defined diabetes by stating the cardinal symptoms associated with diabetes and
8.7% had no idea about their condition.

All participants were on anti-diabetes medication and greater proportion of them
(89.6%) were on metformin either as a single drug or in combination with other antidiabetes medication (Figure 4.1)
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Figure 4.1: A graphical presentation of Percentage distribution of anti-diabetes medication use
among study subjects

Table 4.2: Clinical characteristics of Study participants
Variable
n
Mean
Males (SEM)
(SEM)
Duration of Diabetes
115
6.7 (0.57)
7.9 (0.61)
(years)
Age (years)
115
58.4 (1.10)
59.0 (1.21)
HbA1c (%)
114
7.2 (0.20)
7.7 (0.38)
Fasting
Blood
Glucose (mmol/L)
Systolic Blood
Pressure (mmHg)
Diastolic Blood
Pressure (mmHg)
Body Mass Index
(Kg/m2)
Weight (Kg)
No. of household
members (persons)

Females
(SEM)
6.2 (0.52)

P value

58.2 (1.20)
7.0 (0.32)

0.725
0.080

0.175

115

9.9 (0.40)

9.2 (0.34)

10.1 (0.34)

0.323

115

135.4 (1.87)

133.8 (1.79)

0.579

115

83.3 (0.97)

83.7 (0.94)

136.1
(1.94)
83.1 (0.92)

115

27.1 (0.58)

24.6 (0.48)

28.2 (0.62)

0.004

115
115

68.1 (1.40)
6.1 (0.31)

67.0 (1.20)
5.9(0.58)

68.5 (1.34)
6.1(0.37)

0.614
0.807
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0.785

Table 4.3: Co-morbidities associated with diabetes
Variable

Number of participants (%)

Gained weight

39 (33.9)

Lost weight

58 (50.4)

Hypertension

64 (55.7)

Ulcers

5 (4.3)

Neuropathy

5 (4.3)

At least two of the above
No co-morbidity

7 (6.1)
34 (29.6)

Table 4.4: Definition and knowledge on type of diabetes
Variable

Number of participants (%)

Knowledge on type of DM
Type 2

92 (80.0

Don’t Know

23 (20.0)

Understanding of DM
High Blood glucose

60 (52.2)

Frequent Urination/Thirst

34 (29.6)

Fatigue, dizziness and Hunger

7 (6.1)

At least two of the above

4 (3.5)

No idea

10 (8.7)

4.3 DESCRIPTION OF THE STUDY VARIABLES
4.3.1 DIABETES SELF-MANAGEMENT SCORES
4.3.1.1 DIETARY CONTROL SUBSCALE
For dietary control subscale (Table 4.5), the mean score was 74.2% with a standard
deviation and standard error of mean of 15.2% and 1.4% respectively. In terms of
gender, males scored 72.8% whereas females scored 74.7% on the average. For the
various age groups, participants <40 years had a mean score of 73.8±5.8%), 40-59
years had 72.42.0% whereas ≥ 60 years had the highest mean score of 76.52.1%.
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Of the participants, overweight and obese individuals had lower mean score
(72.61.7%) for dietary control subscale as compared to normal BMI group
(76.52.6%) and underweight individuals (78.29.4%). Finally, patients who have
had diabetes from 3-9 years had the highest mean score of 75.42.2%) followed by
those with DM for 2years or less (M=74.92.9%) while those with longer DM
duration (≥ 10 years) had mean score of 71.52.1%. There was no significant
difference between the mean scores in terms patients gender, age, duration of DM,
BMI and metformin use. However, there was significant difference in mean scores
(p=0.030) between those on Glibenclamide (69.02.1%) and patients not on the drug
(77.61.8%).
Table 4.5: Diabetes Self –Management Scores (Diet Control)
Variable

Mean

Diet Control
Gender
Male
Female
Age
<40 years
40-59 years
≥ 60 years
Duration of
≤ 2 years
DM
3-9 years
≥ 10 years
2
BMI (Kg/m ) <18.4
18.5-24.9
>25.0
Anti-diabetes Metformin
Medication
No Metformin
Glibenclamide
No
Glibenclamide

74.2
72.8
74.7
73.8
72.4
76.5
74.9
75.4
71.5
78.2
76.5
72.6
74.3
73.0
69.0
77.6
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Standard error
mean
1.4
2.7
1.7
5.3
2.0
2.1
2.9
2.2
2.1
9.4
2.6
1.7
1.6
2.4
2.1
1.8

P-value

0.536
0.389

0.512

0.406

0.774
0.030

4.3.1.2 GLUCOSE MANAGEMENT SCORE
With regards to patients’ glucose management mean score, the overall mean score
was 87.4%, standard deviation of 15.5% and standard error of mean was 1.4. Females
had a higher mean score of 88.71.7% than that of males (84.32.5%) whereas older
participants (≥ 60 years) scored higher than young participants (40-59 years;
86.92.1%) and <40 years had a mean score of 82.57.2%. Participants with DM for
2 years or less managed their glucose better (92.22.1%) than those who have had it
for 3-9 years (85.32.3%) and patients with DM for ten years or more (85.03.0%).
Those who used metformin also had a higher mean scores (88.81.4%) for glucose
management subscale than those who did not use metformin (75.55.0%). The
difference between the mean scores in terms of age, gender, duration of DM, BMI
categories and patients’ use of Glibenclamide was not statistically significant.
Besides, there existed statistical significant (p=0.004) difference in the mean scores of
those who used metformin to manage their condition and those who did not (Table
4.6).
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Table 4.6: Diabetes Self –Management Scores (Glucose Management)
Variable

Mean

Glucose management

87.4

Standard error
mean
1.4

Gender

Male

84.3

2.5

Female

88.7

1.7

<40 years

82.5

7.2

40-59 years

86.9

2.1

≥ 60 years

88.7

2.1

≤ 2 years

92.2

2.1

3-9 years

85.3

2.3

≥ 10 years
<18.4
18.5-24.9
>25.0
Metformin

85.0
84.8
87.8
87.4
88.8

3.0
15.6
2.4
1.9
1.4

No Metformin

75.5

5.0

Glibenclamide

86.7

2.1

No Glibenclamide

88.0

1.9

Age

Duration of
DM

2

BMI (Kg/m )

Anti-diabetes
Medication

P-value
0.165

0.645

0.072

0.953

0.004

0.669

4.3.1.3 PHYSICAL ACTIVITY SCORE
On physical activity subscale (Table 4.7 below), overall mean score was 79.1% with
20.7 standard deviation and 1.9 standard error of mean. It was observed that younger
(<40 years) patients had a higher mean score (86.76.8%) for physical activity
subscale as compared to the older (40-59 years and ≥60 years) patients (81.72.5%;
74.83.2% respectively). Thus means scores for physical activity reduced as
participants age increased. Again, participants with normal BMI had a higher mean
score for physical activity subscale than malnourished (37.512.5%) and overweight
(76.82.5%) study participants with statistical significance (p=0.002) in the difference
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between the means. However, there was no statistical significant difference in the
mean scores for age, gender, duration of DM categories, metformin and glibenclamide
use.
Table 4.7: Diabetes Self –Management Scores (Physical Activity)
Variable

Mean

Physical Activity
Gender
Male
Female
Age
<40 years
40-59 years
≥ 60 years
Duration of
≤ 2 years
DM
3-9 years
≥ 10 years
2
BMI (Kg/m ) <18.4
18.5-24.9
>25.0
Anti-diabetes Metformin
Medication
No Metformin
Glibenclamide
No Glibenclamide

79.1
79.0
79.1
86.7
81.7
74.8
83.3
78.4
75.0
37.5
84.6
76.8
79.2
77.1
81.2
77.7

Standard error
mean
1.9
3.2
2.4
6.8
2.5
3.2
3.5
2.8
3.9
12.5
2.8
2.5
2.1
4.6
2.6
2.7

P-value

0.995
0.158

0.243

0.002

0.730
0.377

4.3.1.4 HEALTHCARE SEEKING SCORE
As shown in Table 4.8, the overall mean score was 80.4% with standard deviation of
17.4 and 1.6 standard error of mean. Data on healthcare seeking subscales indicate
that males had a higher mean score than females, mean scores increased as patients
age increased and those who have had DM for 2 years or less had higher mean score
(83.13.0%) followed by patients who had lived with DM for 3 – 9 years (79.62.5%)
and those with DM for 10 years or more had the least score (78.53.0%).
Furthermore, mean score for healthcare seeking scale decreased as participants BMI
increased and the difference between the mean scores of those who use metformin
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and patients who did not was statistically significant (0.043). However, no statistical
significance was observed in the different scores across gender, age, BMI, and
duration of DM.
Table 4.8: Diabetes Self –Management Scores (Healthcare Seeking)
Variable

Mean

Health Care seeking
Gender
Male
Female
Age
<40 years
40-59 years
≥ 60 years
Duration of
≤ 2 years
DM
3-9 years
≥ 10 years
2
BMI (Kg/m ) <18.4
18.5-24.9
>25.0
Anti-diabetes Metformin
Medication
No Metformin
Glibenclamide
No
Glibenclamide

80.4
83.0
79.4
70.0
78.2
84.4
83.1
79.6
78.5
87.5
84.8
78.0
81.6
70.8
77.4
82.4

Standard error
mean
1.6
2.0
2.8
7.5
2.3
2.3
3.0
2.5
3.0
0.0
2.6
2.1
1.6
4.9
2.4
2.1

P-value

0.326
0.070

0.509

0.118

0.043
0.133

4.3.1.5 OVERALL DIABETES SELF-MANAGEMENT SCALE
The results in Table 4.9 below indicate that the overall mean score for diabetes selfmanagement was 80.2 out of 100 (SEM = 1.1) with the glucose management subscale
having the highest mean score (87.41.4%) followed by Healthcare seeking subscale
(80.41.6%), Physical Activity subscale had a mean score of 79.11.9% while dietary
control had the lowest mean (74.21.4%).
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Also, patients who have had DM for two years or less had a higher mean score for
overall diabetes self-management scale than their colleagues who have lived with DM
for 3 years or more. Moreover, study subjects with normal BMI had a higher mean
score for diabetes self-management sum scale

as compared to diabetes self-

management overall mean score for underweight (74.07.3%) and overweight
participants (79.01.4%). However, there was no significant difference between the
mean score of overall or sum scale for diabetes self-management regarding gender,
age, duration of DM and BMI categories and metformin use or not as well as
glibenclamide use or not. Finally, all study subjects scored above 50% for diabetes
self-management overall score.

Table 4.9: Diabetes Self-Management Overall Score
Variable

Mean

Overall Diabetes Self-Mgt
Gender
Male
Female
Age
<40 years
40-59 years
≥ 60 years
Duration of
≤ 2 years
DM
3-9 years
≥ 10 years
2
BMI (Kg/m ) <18.4
18.5-24.9
>25.0
Anti-diabetes Metformin
Medication
No Metformin
Glibenclamide
No
Glibenclamide

80.2
79.2
80.6
78.8
79.5
81.4
83.1
79.8
77.6
74.0
82.8
79.0
80.9
74.3
78.2
81.6
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Standard error
mean
1.1
1.3
2.1
5.0
1.5
1.7
2.0
1.8
2.1
7.3
2.0
1.4
1.2
2.1
1.6
1.5

P-value

0.572
0.699

0.152

0.205

0.069
0.140

4.3.2 DIABETES-RELATED DISTRESS SCALE
4.3.2.1 PHYSICIAN-RELATED DISTRESS SUBSCALE
In Table 4.10 below, younger patients (<40 years) had a higher mean score
(1.80.37), as compared to those who were 40-59 years (1.50.10) and then those
who were ≥ 60 years (1.40.09). In addition, study participants who had lived with
DM for 10 years or more recorded a higher mean score for physician-related distress
(1.60.13) as compared to those who have had DM for 3-9 years (1.40.09) and those
with DM for two years or less (1.40.15). The difference between the mean scores on
physician-related distress presented above was not statistically significant. However,
patients with good glycemic control were less distressed in terms of physician-related
demands or activities as compared to poor glycemic control patients (p=0.031).
Table 4.10: Physician-related distress subscale
Variable

Mean

Physician related distress
Gender
Male
Female
Age
<40 years
40-59 years
≥ 60 years
Duration of
≤ 2 years
DM
3-9 years
≥ 10 years
Glycemic
Good
control
Poor
2
BMI (Kg/m ) <18.4
18.5-24.9
>25.0
Anti-diabetes Metformin
Medication
No Metformin
Glibenclamide
No
Glibenclamide

1.5
1.5
1.5
1.8
1.5
1.4
1.4
1.4
1.6
1.3
1.5
2.0
1.3
1.5
1.5
1.4
1.5
1.4
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Standard error
mean
0.07
0.12
0.09
0.37
0.10
0.09
0.15
0.09
0.13
0.09
0.09
1.00
0.10
0.10
0.08
0.19
0.11
0.09

P-value

0.983
0.434

0.624

0.031
0.229

0.864
0.420

4.3.2.2 EMOTIONAL BURDEN DISTRESS
Table 4.11 below indicates that the overall mean score for emotional burden subscale
was 2.20.13 and males were more emotionally burdened with diabetes demands
(2.30.24) than females (2.20.15) although the difference was not of statistical
significance (p=0.739). Older study participants (≥60 years) were emotionally
distressed (2.30.20) than patients aged 40-59 years (2.20.18) and the younger
patients (<40 years) were less emotionally burdened (2.00.63). Also, participants
who had good glycemic control were less emotionally burdened (1.80.18) as
compared to poor glycemic control patients with a statistical significance (p=0.007) in
the difference between the mean scores. Again, patients who had lived with DM for
10 years or more had the highest mean score (2.60.25) followed by those who lived
with DM from 3-9 years and then short DM duration (≤2 years) patients had the
lowest score. However, the difference between the mean scores for all the groups
apart from glycemic control group were not of any statistical significance.
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Table 4.11: Emotional burden distress subscale
Variable

Mean

Emotional burden
Gender
Male
Female
Age
<40 years
40-59 years
≥ 60 years
Duration of
≤ 2 years
DM
3-9 years
≥ 10 years
Glycemic
Good
control
poor
2
BMI (Kg/m ) <18.4
18.5-24.9
>25.0
Anti-diabetes Metformin
Medication
No Metformin
Glibenclamide
No
Glibenclamide

2.2
2.3
2.2
2.0
2.2
2.3
2.0
2.2
2.6
1.8
2.5
1.5
2.0
2.4
2.2
2.3
2.2
2.3

Standard error
mean
0.13
0.24
0.15
0.63
0.18
0.20
0.23
0.20
0.25
0.18
0.17
0.50
0.21
0.17
0.14
0.30
0.17
0.18

P-value

0.739
0.842

0.237

0.007
0.243

0.968
0.806

4.3.2.3 REGIMEN-RELATED DISTRESS
Table 4.12 below illustrates older patients (≥ 60 years) found diabetes care regimen
more stressful (1.80.14) as compared to participants below the age of 40 (1.60.4)
with no statistical significance (p>0.50). Patients who had lived longer (≥10 years)
were more distress (2.10.20) due to diabetes regimen than short DM duration
patients. Good glycemic control study subjects were less distressed by diabetes related
regimen than poor glycemic control group and the difference between their means
was statistically significant (p<0.001). There was statistical significance in the
difference between the mean scores for the three BMI categories (p<0.05) with
overweight and obese having the highest mean score and then underweight and
normal participants had a tie in means score. Patients who were not taking metformin
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as an anti-diabetes medication were more stressed due to diabetes-related regimen
than patients on metformin although the difference between their mean scores was not
statistically significant (p>0.50). However, patients on glibenclamide had a higher
mean score than patients who did not take the drug to manage their diabetes.

Table 4.12: Regimen-related distress subscale
Variable

Mean

Regimen related distress
Gender
Male
Female
Age
<40 years
40-59 years
≥ 60 years
Duration of
≤ 2 years
DM
3-9 years
≥ 10 years
Glycemic
Good
control
poor
2
BMI (Kg/m ) <18.4
18.5-24.9
>25.0
Anti-diabetes Metformin
Medication
No Metformin
Glibenclamide
No
Glibenclamide

1.8
1.7
1.8
1.6
1.8
1.8
1.6
1.7
2.1
1.3
2.1
1.5
1.5
2.0
1.8
2.1
1.9
1.7

Standard error
mean
0.10
0.15
0.12
0.40
0.14
0.14
0.17
0.15
0.20
0.10
0.13
0.50
0.14
0.13
0.10
0.29
0.14
0.13

P-value

0.542
0.834

0.104

0.000
0.04

0.309
0.311

4.3.2.4 INTERPERSONAL RELATIONSHIP-RELATED DISTRESS
SUBSCALE
Furthermore, Females had a higher mean score than males as shown in Table 4.13
illustrating mean scores on interpersonal relationship related distress according to
various groupings. Participants aged 40-59 years were more distressed (1.50.11) as a
result diabetes related interpersonal distress as compared to older patients ≥ 60 years
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(1.40.14) and younger patients < 40 years (1.40.24). Also, study participants with
good glycemic control had lesser mean score than poor glycemic control patients with
a statistically significant difference between the mean scores (p=0.017). Finally,
normal BMI group had a less mean score (1.30.11) for interpersonal distress whereas
underweight (1.50.50) and overweight (1.50.12) but no statistical significance
difference between the means. In terms of the relationship between patients and their
household members, those who lived with only their nuclear family members were
less distressed (1.40.10) when it comes to their diabetes than those who lived with
both external and nuclear family members (1.50.14) but the difference was not of
any statistical significance (p=0.506).
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Table 4.13: Interpersonal-relationship distress subscale Score
Variable

Mean

Standard error
mean

Interpersonal relationship distress
Gender
Male
Female
Age
<40 years
40-59 years

1.5
1.3
1.5
1.4
1.5

0.08
0.12
0.11
0.24
0.11

≥ 60 years
Duration of
≤ 2 years
DM
3-9 years
≥ 10 years

1.4
1.5
1.4
1.6

0.14
0.15
0.14
0.14

Glycemic
control

Good
Poor
<18.4
18.5-24.9

1.2
1.6
1.5
1.3

0.08
0.12
0.50
0.11

>25.0
Metformin
No Metformin
Glibenclamide

1.5
1.5
1.3
1.4

0.12
0.09
0.13
0.11

No
Glibenclamide

1.5

0.12

Nuclear family
Nuclear and
External

1.4
1.5

0.10
0.14

BMI (Kg/m2)

Anti-diabetes
Medication

Household
members
relation

P-value

0.306
0.837

0.772

0.017
0.278

0.375
0.737

0.506

4.3.2.5 OVERALL DIABETES-RELATED DISTRESS SCALE
The mean score for overall diabetes-related distress was 1.40.06 out of 6 and the
mean scores of the subscales were in the following descending order emotional
burden (2.20.13), regimen-related distress (1.80.10), physician-related (1.50.07)
and interpersonal distress (1.50.08) had a tie. Mean score of the four subscales of
diabetes-related distress scales were compared using gender, age, duration of DM,
glycemic control (HbA1c < 6.5%; good and HbA1c ≥6.5%; poor), BMI categories,
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metformin and glibenclamide use. As indicated in Table 4.14 indicates that the score
of the sum scale for diabetes-related distress was 1.40.06 with no gender or age
group variation. Patients who have had DM for 10 years or more were more distressed
(1.60.10) followed by those who have lived with DM for 3-9 years (1.40.09) and
then those who have had DM for 2 years or less had the least mean score (1.30.09).
Also, obese and overweight patients had a higher mean score (1.60.08) for the
overall diabetes-related distress sum scale, followed by normal patients (1.30.07)
and then underweight individuals had the least mean score of 1.00.00. There
difference between good glycemic control group and poor glycemic control group in
terms of their mean overall mean score on diabetes-related distress was statistically
significant (p=0.006). Thus those who managed their glycemia well over the last three
months also had less mean score for diabetes-related distress as compared to poorly
managed glycemia group of patients. However, none of the above groupings had an
overall mean score above the cut –off point to be classified as higher (moderate
distress) a level of distress worthy of clinical attention (a sum score ≥3).

Finally, a proportion of 5.2% of our study participants had severe diabetes-related
distress using a cut-off point of ≥3 (Schmitt et al, 2015).

62

Table 4.14: Overall diabetes-related distress Sum Score
Variable

Mean

Overall Diabetes Distress Score
Gender
Male
Female
Age
<40 years
40-59 years
≥ 60 years
Duration of
≤ 2 years
DM
3-9 years
≥ 10 years
Glycemic
Good
control
Poor
2
BMI (Kg/m ) <18.4
18.5-24.9
>25.0
Anti-diabetes Metformin
Medication
No Metformin
Glibenclamide
No
Glibenclamide

1.4
1.4
1.4
1.4
1.4
1.4
1.3
1.4
1.6
1.2
1.5
1.0
1.3
1.6
1.4
1.5
1.5
1.4

Standard error
mean
0.06
0.09
0.07
0.24
0.07
0.09
0.09
0.09
0.10
0.07
0.07
0.00
0.07
0.08
0.06
0.15
0.08
0.08

P-value

0.983
0.982

0.248

0.006
0.156

0.650
0.655

4.3.3 ACCEPTANCE AND ACTION ON DIABETES SCORE
Regarding acceptance and action on diabetes, the mean score was 2.50.12 out of 7
with females having slightly higher score (2.50.14) than males (2.40.22) with no
statistical significance between the mean scores of the two sexes. It can also be
observed from Table 4.15, that mean score for acceptance and action on diabetes scale
increased as duration of DM increased. Thus study participants who have had DM for
two years and below had the lowest mean score (2.30.19) followed by individuals
who had lived with DM for 3 to 9 years (2.50.18) and then participants who had
lived with DM for 10 years or more had the highest mean score (2.70.26). Besides
the increasing trend, the difference between the mean scores of DM duration category
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was not statistically significant (p=0.562). In terms of BMI, patients within the normal
range scored less (2.30.18) for acceptance and action DM than underweight
participants (2.50.50) and overweight/obese patients (2.60.16). However, these
differences were not of any statistical significance (p=0.679). Finally, 19.1% of
participants had not accepted that they have diabetes and so did not take action to
manage the condition (a sum score of >3 (Schmitt, 2014)). Out of 22 patients with
low diabetes acceptance, 77.3% of them had poor glycemic control (Table 4.16).
Table 4.15: Acceptance and Action Diabetes Scale
Variable
Overall
Sex

Age group

Duration of DM

BMI category
(Kg/m2)

Category
Male
Female
p. value
<40 years
40-59 years
≥ 60 years
p.value
<2 years
3-9 years
≥10 years
p.value
<18.5
18.5-24.9
>25
p.value

Mean
2.5
2.4
2.5
0.654
2.0
2.6
2.2
0.222
2.3
2.5
2.7
0.562
2.5
2.3
2.6
0.679

SEM
0.12
0.22
0.14
0.32
0.16
0.19
0.19
0.18
0.26
0.50
1.8
0.16

Table 4.16: Acceptance and Action grouping * Glycemic control groups Cross tabulation
Glycemic control groups
Total
Poor
Acceptance and Action Poor
17
grouping
Good
47
Total
64
Chi square value (10.77) and significance (0.005)

64

Good
5
45
50

22
92
114

4.4 GLYCEMIC CONTROL AMONG STUDY SUBJECTS
The overall mean HbA1c of study participants was 7.1%0.20 as shown in Table 4.17.
Also, Figure 4.2 illustrates that the mean HbA1c for males was higher than females
and singles had the lowest mean HbA1c (3.80.0%) followed by divorced patients
(6.90.4%) and then widowed (7.10.4%) and married study participants had the
highest mean HbA1c (7.3%) in figure 4.3. Graphical presentation in figure 4.4
indicates that younger participants (<40 years) controlled their glycemia better
(6.11.0%) as compared to older patients (40-59 years and 60 years and above) with
mean HbA1c of 7.20.2%) and 7.30.4%) respectively. Also, data in Table 4.10 show
that normal patients in terms of BMI category had lower mean HbA 1c (6.90.3%) in
relation to underweight patients (7.01.5%) and overweight/obese patients
(7.40.3%). Figure 4.5 displays a diagram that indicates that participants who have
had tertiary education had poor glycemic control as compared to those who had only
primary education or no formal education at all. In Table 4.17, it can be observed that
the difference in mean HbA1c among males and females, young and old, normal,
underweight and obese, longer or shorter duration of DM, and type of anti-diabetes
medication use were not statistically significant. Also, in relation to HbA1c and
Diabetes Self-management, single participants had a higher mean score which
corresponded with a lower HbA1c whereas widows, divorcees and married
participants had lower scores for DSM with corresponding higher HbA 1c (Figure 4.6).
Similar observation can be found in Figure 4.7 where farmers and retired participants
score comparatively higher scores for DSM with corresponding lower HbA 1c while
artisans and civil servants had lower DSM score that corresponded with higher HbA 1c
values.
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Finally, 43.5% of study participants had good glycemic control according to IDF
guidelines (HbA1c <6.5%).
Table 4.17: Glycemic control by characteristics of subjects
Variable
Mean
Standard error
mean
HbA1c
7.1
0.20
Gender
Male
7.7
0.20
Female
7.0
0.40
Age
<40 years
6.1
0.99
40-59 years
7.2
0.24
≥ 60 years
7.3
0.35
Duration of
≤ 2 years
7.1
0.37
DM
3-9 years
7.2
0.31
≥ 10 years
7.3
0.38
2
BMI (Kg/m ) <18.4
7.0
1.5
18.5-24.9
6.9
0.30
>25.0
7.4
0.27
Anti-diabetes Metformin
7.2
0.20
Medication
No Metformin
7.4
0.89
Glibenclamide
7.2
0.34
No
7.1
0.24
Glibenclamide

7.8

P-value

0.080
0.560

0.884

0.437

0.766
0.796

7.7

7.6

HbA1c (%)

7.4

7.2
7.2
7
7
6.8
6.6

Male

Female

Gender

Figure 4.2: A graph showing the mean HbA1c by gender
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Figure 4.3: Marital status and mean score on diabetes-related distress and acceptance and action
on diabetes in relation to their HbA1c (%)
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Figure 4.4: A graphical presentation of Self-management mean scores and HbA1c by age groups
of patients
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Figure 4.5: Mean score on Self-management and HbA1c by patients’ level of education
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Figure 4.6: Mean Score on Self-management and HbA1c by marital status of patients
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Figure 4.7: Mean score on Self-management and HbA1c by patients’ occupation

4.5 ASSOCIATION BETWEEN GLYCEMIC CONTROL (HBA1C) AND
DIABETES SELF-MANAGEMENT (SUBSCALE & OVERALL
SCORES)
To evaluate objective 6 in details, Pearson correlation analysis was carried out. As
indicated in Table 4.18, there was an inverse relationship between diabetes selfmanagement overall score and HbA1c (r=-0.428, p<0.001). Thus increasing diabetes
self-management overall score correlates with decreasing HbA1c or good glycemic
control. When diabetes self-management subscales were examined individually
against HbA1c, glucose management had the highest correlation co-efficient (r=0.415, p<0.000) followed by healthcare seeking subscale (r=-0.386, p<0.000) and
then physical activity subscale (r=-0.328, p<0.000). Dietary control subscale had the
least correlation and no statistical significance with HbA1c (r=-0.167, p=0.076). Also,
diabetes self-management sum scale and its subscales were observed to have positive
correlation with one another (p<0.000). Glucose management subscale was strongly
correlated with diabetes self-management overall score (r=0.799, p<0.000) followed
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by healthcare seeking subscale (r=0.675, p<0.000) and dietary control (r=0.671,
p<0.000) and then physical activity (r=0.669, p<0.000). Between the subscales,
glucose management and healthcare seeking subscales had the strongest correlation
(r=0.544, p<0.000) whilst the weakest correlation was between glucose management
and dietary control (r=0.259, p=0.005).

When adjusted for age, duration of DM, gender, BMI and metformin use, there was a
marginal decrease in the correlation between HbA1c and diabetes self-management
sum scale, glucose management subscale, dietary control subscale and physical
activity subscale (0.04-0.024). However, the correlation co-efficient between HbA1c
and healthcare seeking subscale had a marginal increase from -0.486 to -0.495.
Furthermore, the rankings and patterns of correlation between HbA 1c and diabetes
self-management sum scale and its subscales did not change except the level of
significance for physical activity decreased from 0.000 to 0.001. Also, the pattern of
correlation among diabetes self-management subscales remained unchanged after
adjusting for the confounders except marginal reduction in the correlation co-efficient
as shown on Table 4.19.
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Table 4.18: Association between glycemic control (HbA1c) and Diabetes SelfManagement and subscales score (unadjusted)
HbA1C
Total
Glucose
(%)
Score
Manage
DSM
ment
Score
HbA1C (%)
Pearson
Correlation
Sig. (2-tailed)
Total Score
Pearson
-.428**
DSM
Correlation
Sig. (2-tailed)
.000
Glucose
Pearson
-.415**
.799**
Management Correlation
Score
Sig. (2-tailed)
.000
.000
Dietary
Control
Score
HealthCare
Score
Physical
Activity
Score

Pearson
Correlation
Sig. (2-tailed)
Pearson
Correlation
Sig. (2-tailed)
Pearson
Correlation
Sig. (2-tailed)

Dietary
Control
Score

Health
Care
Score

-.167

.671**

.259**

.076
-.386**

.000
.675**

.005
.544**

.263**

.000
-.328**

.000
.669**

.000
.429**

.004
.269**

.273**

.000

.000

.000

.004

.003

**. Correlation is significant at the 0.01 level (2-tailed).
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Table 4.19: Association between glycemic control (HbA1c) and Diabetes Self-Management
Score (Adjusted)
Correlations
1
2
3
4
HbA1C (%)
Correlation
Significance (2tailed)
Total Score DSM
Correlation
-.419
Significance (2.000
tailed)
Glucose Management
Correlation
-.411
.782
Score
Significance (2.000
.000
tailed)
Dietary Control Score
Correlation
-.143
.652
.208
Significance (2.138
.000
.031
tailed)
HealthCare Score
Correlation
-.395
.657
.527
.214
Significance (2.000
.000
.000
.026
tailed)
Physical Activity Score
Correlation
-.320
.691
.439
.278
Significance (2.001
.000
.000
.004
tailed)
Adjusted for: Age & Gender & Duration of diabetes & BMI (kg/m2) & Metformin

4.6 PATTERNS OF DIABETES SELF-MANAGEMENT (PRINCIPAL
COMPONENT ANALYSIS)
The principal component analysis matrix as shown in Table 4.20 revealed six
uncorrelated patterns among participants that responded to the Diabetes SelfManagement Questionnaire (DSMQ). The first pattern indicates a group of
participants who have an excellent self-management regimen. They were strongly
associated with positive self-management practices as well as had strong negative
association with negative self-management practices. Thus they had good glucose
management, good dietary control, good physical activity and good healthcare
seeking behaviour. This pattern accounts for or explains 31.6% of the variance within
the participants.
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5

.291
.002

The second pattern accounting for 10.6% variance, reflected a group of participants
who were positively correlated with negative self-management practices in terms of
dietary control and glucose management but negatively associated with positive
healthcare seeking practices. In fact, we could state that based on a strong positive
correlation with food binges (0.819) and occasionally eating lots of sweets or
carbohydrate rich foods (0.585), this pattern typically represents patients with poor
dietary control.

The third pattern increases with increasing good glucose management and poor
physical activity. It had negative association with negative glucose management
practices and positively correlated with negative physical activity in terms of diabetes
self-management and explains 10.0% of the variance within the participants.

The fourth principal component represents a group of study participants who had high
scores in good dietary control, poor glucose management and poor physical activity
subscales. With a variance of 8.2%, this pattern increases with increasing good dietary
control and negative glucose management as well as negative physical activity
practices.

A fifth pattern showed poor dietary control, good healthcare seeking practices and
admitted that their diabetes self-management is poor and accounted for 6.9%
variance.

Finally, the last and the least pattern (6.6% variance) were patients who had good
dietary control but poor healthcare seeking practices with regards to diabetes selfcare. In total, the principal component analysis revealed patterns that accounted for
73.9% of the variance within study participants’ response to DMSQ.
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As shown in Table 4.21, a correlation analysis was done to measure the association
between the six components identified through PCA and HbA1c. The results showed
that the pattern with excellent diabetes Self-care had a negative correlation (r=-0.495,
p<0.001) with HbA1c. Thus excellent self-care pattern correlated with reducing HbA1c
or good glycemic control. All other five patterns from PCA negatively correlated but
none was statistically significant and no correlation existed between all the six
patterns.

Table 4.20: Principal Component Analysis of Diabetes Self-management scores

Excelle
nt self
mgt

% Variance
I check my blood
sugar levels with care
and attention. Blood
sugar measurement is
not required as a part
of my treatment.
The food I choose to
eat makes it easy to
achieve optimal
blood sugar levels.
I keep all doctors’
appointments
recommended for my
diabetes treatment.
I take my diabetes

31.6
.791

Component Matrixa
Component
Poor
Good
Good
diet,
glucose
dietary
poor
mgt,
mgt
healthca
poor PA
re, poor
glucose
control
10.6

.649

10.0
.310

8.2

.378

.657

Poor diet,
good
health
care,
admitted
poor
overall
Self-mgt
6.9

Good
diet but
poor
health
care

6.6

.359

-.385

.723
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medication (e. g.
insulin, tablets) as
prescribed.
Occasionally I eat
lots of sweets or
other foods rich in
carbohydrates.
I record my blood
sugar levels regularly
(or analyse the value
chart with my blood
glucose meter).
I tend to avoid
diabetes-related
doctors’
appointments.
I do regular physical
activity to achieve
optimal blood sugar
levels.
I strictly follow the
dietary
recommendations
given by my doctor
or diabetes specialist.
I do not check my
blood sugar levels
frequently enough as
would be required for
achieving good blood
glucose control.
I avoid physical
activity, although it
would improve my
diabetes.
I tend to forget to
take or skip my
diabetes medication
(e. g. insulin, tablets).
Sometimes I have
real ‘food binges’
(not triggered by
hypoglycaemia).

.585

-.362

.316

.781

-.407

-.401

.651

-.485

.597

-.338

-.413

-.505

.528

-.540

.514

.425

-.362

.438

.819
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-.494

.662

Regarding my
diabetes care, I
should see my
medical
practitioner(s) more
often.
I tend to skip planned
physical activity.
My diabetes self-care
is poor.

-.337

-.592

.713

.408

-.658

.311
.403
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Table 4.21: Association between patterns of self-management identified through PCA and
HbA1c
HbA1c Excellent
Poor
Good
(%)
self-mgt
dietary,
glucose
healthcare
mgt, poor
and
physical
glucose
activity
mgt
HbA1c (%)

Excellent self
mgt

Poor diet,
poor
healthcare,
poor glucose
mgt
Good glucose
mgt, poor PA

Good dietary
mgt

Poor diet,
good health
care, admitted
poor overall
Self-mgt
Good diet but
poor health
care

Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N

Good
dietary
mgt

-.495
.000
114
-.012

.000

.903
114

1.000
115

Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N

-.067

.000

.000

.477
114
-.057

1.000
115
.000

1.000
115
.000

.000

.546
114
-.031

1.000
115
.000

1.000
115
.000

1.000
115
.000

.000

.743
114

1.000
115

1.000
115

1.000
115

1.000
115

Pearson
Correlation
Sig. (2-tailed)
N

-.039

.000

.000

.000

.000

.683
114

1.000
115

1.000
115

1.000
115

1.000
115
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4.7 ASSOCIATION BETWEEN GLYCEMIC CONTROL (HBA1C) AND
DIABETES-RELATED DISTRESS SUM SCALE AND SUBSCALES
(UNADJUSTED)
Correlation analysis was done to evaluate objective 6 and the results in Table 4.22
shows a significant positive correlation between HbA1c and diabetes-related distress
sum scale (r=0.381, p<0.001) and its subscales. Thus increasing diabetes-related
distress positively correlates with increasing HbA1c or poor glycemic. For the
subscales, regimen-related distress had the strongest correlation (r=0.431, p<0.001)
with HbA1c followed by emotional burden relating to diabetes (r=0.349, p<0.001) and
then interpersonal relationship distress (r=0.216, p<0.05). Physician-related distress
had the weakest correlation with HbA1c (r=0.124, p>0.05) as compared to the three
subscales.

Between the diabetes-related distress sum scale and its subscales, regimen-related
subscale associated strongly (r=0.879, p<0.001) followed by emotional burden
(r=0.859, p<0.001) and interpersonal relationship distress (r=0.672, p<0.001) and then
physician-related distress had the weakest correlation (r=0.469, p<0.001). Among the
diabetes-related distress subscales, emotional burden and regimen related distress had
the strongest correlation (r=0.760, p<0.001) whereas emotional burden and physicianrelated distress had the weakest association (r=0.335, p<0.001).

After adjusting for age, gender, duration of DM, BMI and metformin use (Table
4.23), correlation co-efficient between diabetes-related distress sum scale and HbA1c
decreased from 0.381 to 0.368 but was still of statistical significance. Again, the
correlation between HbA1c and diabetes-related distress subscales saw marginal
decrease between 0.002 and 0.048 with the same level of significance whilst that of
interpersonal relationship distress and HbA1c decreased from 0.021 to 0.036. Also, the
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correlation co-efficients between diabetes-related sum score and its subscales scores
decreased between 0.07 and 0.063 with no change in the level of significance.

Table 4.22: Summary of inter-correlation among diabetes-related distress, subscales and HbA1c
(unadjusted)
1
HbA1C (%)

2

3

4

5

Pearson Correlation
Sig. (2-tailed)

Physician-related

Pearson Correlation

.124

Diabetes Distress

Sig. (2-tailed)

.188

Emotional burden

Pearson Correlation

related to diabetes

Sig. (2-tailed)

Regimen related

Pearson Correlation

diabetes distress

Sig. (2-tailed)

Interpersonal related

Pearson Correlation

diabetes distress

Sig. (2-tailed)

Total Score DD

Pearson Correlation
Sig. (2-tailed)

.349**

.335**

.000

.000

.431**

.477**

.760**

.000

.000

.000

.216*

.641**

.529**

.551**

.021

.000

.000

.000

.381**

.469**

.859**

.879**

.672**

.000

.000

.000

.000

.000

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Table 4.23: Summary of inter-correlation among diabetes-related distress
subscales and HbA1c (Adjusted)
1
HbA1C (%)

Physician-related
Diabetes Distress
Emotional burden
related to diabetes
Regimen related
diabetes distress
Interpersonal related
diabetes distress
Total Score DD

Correlation
Significance (2tailed)
Correlation
Significance (2tailed)
Correlation
Significance (2tailed)
Correlation
Significance (2tailed)
Correlation
Significance (2tailed)
Correlation
Significance (2tailed)

2

3

4

5

.077
.429
.325
.001

.269
.005

.428
.000

.407
.000

.747
.000

.202
.036

.606
.000

.497
.000

.510
.000

.368
.000

.407
.000

.851
.000

.868
.000

Control Variables: Age & Gender & Duration of Diabetes & BMI (kg/m2) &
Metformin

4.8 ASSOCIATION BETWEEN STUDY VARIABLES
A correlation analysis was carried out to ascertain how the study variables and some
possible confounders were associated with one another. As indicated in Table 4.24,
the association between HbA1c and diabetes self-management and diabetes-related
distress sum scores as reported earlier were emphasized. The correlation analysis
results also shows a positive correlation (r=0.316, p=0.001) between HbA 1c and
acceptance and action on diabetes scores. Again, diabetes self-management had a
stronger negative correlation with acceptance and action on diabetes score (r=-0.581,
p<0.001) than diabetes-related distress sum score (r=-0.480, p<0.001). Also, diabetesrelated distress scores and acceptance and action on diabetes scores had a positive
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.651
.000

significant association (r=0.448, p<0.001) whereas diabetes self-management and
BMI were negatively correlated (r=-0.219, p=0.019). BMI was positively correlated
with acceptance and action on diabetes scores (r=0.210, p<0.05). Finally, patients
duration of diabetes was positively associated with their ages (r=0.273, p<0.05).

When the correlation was controlled for age, gender, duration of DM, BMI and
metformin use the association between HbA1c and other study variables in descending
order were as follow; diabetes self-management (r=-0.419), diabetes-related distress
(r=0.368) and acceptance and action on diabetes scores (r=0.342) with statistical
significance (p<0.001). Furthermore, the ranking and pattern of correlation between
study variables remained the same despite a slight reduction in correlation coefficients (Table 4.25).
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Table 4.24: Summary of inter-correlation among study variables (unadjusted)
1

2

Pearson
Correlation
Sig. (2-tailed)
N
Duration of
Pearson
.273**
Diabetes
Correlation
Sig. (2-tailed)
.003
N
115
HbA1C (%)
Pearson
.008
.023
Correlation
Sig. (2-tailed)
.931
.804
N
114
114
SelfPearson
.142
-.174
management
Correlation
Sig. (2-tailed)
.130
.063
N
115
115
DiabetesPearson
-.086
.156
related distress
Correlation
Sig. (2-tailed)
.362
.097
N
115
115
Acceptance
Pearson
-.174
.071
and action on
Correlation
diabetes
Sig. (2-tailed)
.063
.450
N
115
115
BMI
Pearson
-.063
.037
Correlation
Sig. (2-tailed)
.507
.696
N
114
114
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

3

4

5

6

Age
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-.428**
.000
114
.381**

115
-.480**

.000
114
.316**

.000
115
-.581**

.448**

.001
114
.152

.000
115
-.219*

.000
115
.210*

.037

.109
113

.019
114

.025
114

.693
114

Table 4.25: Summary of inter-correlation among study variables (adjusted)
1

2

HbA1C (%)

Correlation
Significance (2-tailed)

Self-management

Correlation
Significance (2-tailed)

-.419
.000

Diabetes-related distress

Correlation
Significance (2-tailed)

.368
.000

-.431
.000

Acceptance and action on
diabetes

Correlation
Significance (2-tailed)

.342
.000

-.584
.000

Control Variables: Age & Gender & Duration of Diabetes & BMI (kg/m) &
Metformin
4.9 PREDICTORS OF HBA1C (GLYCEMIC CONTROL)
The prediction model was statistically significant (F=10.63, p<0.001, R 2=0.225) and
explains 22.5% of variability in HbA1c level. The level of HbA1c or glycemic control
was predicted by diabetes self-management and diabetes-related distress with diabetes
self-management being the strongest predictor (β=-0.297, p=0.007) and then diabetesrelated distress (β=0.219, p=0.028). Thus for every one percentage increase in
diabetes self-management score, one can expect a 0.053 reduction in HbA 1c and for
every point increase in diabetes-related distress, one can expect 0.781 increase in
HbA1c. The regression model predicts HbA1c better than the mean HbA1c because pvalue for F-test is statistically significant.

However, acceptance and action on diabetes could not predict glycemic control in the
study participants (Table 4.26, 4.27 & 4.28).
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3

.428
.000

Table 4.26: Predictors of glycated hemoglobin

Unstandardized
Coefficients

B
Constant
Self-management

Std. Error

10.091
-.053

Coefficientsa
Standardize
T
d
value
Coefficient
s
Beta

1.954
.019

-.297

5.164
-2.745

p
value

95.0% Confidence Interval
for B

.000
.007

Diabetes-related
.781
.352
.219
2.222
.028
distress
Acceptance and
.077
.176
.046
.434
.665
action on
diabetes
Predictors of HbA1c final model produced at α=0.05, F=10.63, p<0.001, R2=0.23

Lower
Bound
6.218
-.090

Upper
Bound
13.964
-.015

.084

1.478

-.273

.426

Table 4.27: Prediction Model Summaryb

Model

R

R Square

Adjusted R
Square

Std. Error of
the Estimate

1
.474a
.225
.204
1.89593
a. Predictors: (Constant), Acceptance and action on diabetes total score,
Total Score DD, Total Score DSM
b. Dependent Variable: HbA1C (%)

Table 4.28: ANOVA of Prediction Model
Model

Sum of
Squares
114.650

df

Mean
Square
38.217

F

Sig.

Regressi
3
10.632
.000b
on
Residual
395.402
110
3.595
Total
510.052
113
a. Dependent Variable: HbA1C (%)
b. Predictors: (Constant), Acceptance and action on diabetes total score, Total
Score DD, Total Score DSM
1
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CHAPTER FIVE
DISCUSSION
This study is one of the few non-interventional (case control) studies that explored the
retrospective relationship of diabetes self-management, diabetes-related distress,
acceptance and action on diabetes with glycemic control employing validated
questionnaires that addressed each component of the scales.

5.1 SOCIO-DEMOGRAPHIC CHARACTERISTICS AND GLYCEMIC
CONTROL
A mean age of 58.4 years was higher as compared to the results reported in two
previous studies (Amoah et al., 2002; Obirikorang et al., 2016). Majority of the
respondents were women which is consistent with two recent studies involving type 2
diabetes patients (Hammad et al., 2015; Obirikorang et al., 2016). Women tend to
seek health care more than men and since the study was carried at the out-patient
diabetes clinic, they represented greater proportion of the sampling frame (CDC,
2001). The result also conforms to the report by Wild et al., (2004), which states that
although diabetes prevalence in men is high, there are fewer men with diabetes than
women (Amoah et al., 2002).

Also, overwhelming proportion of patients were

Christians and Akans and this is line with the ethnographic characteristics of the study
region (Ashanti Region). Regarding patients’ highest education level, this study
supports the findings by Obirikorang and colleagues and Population and Housing
Census 2010 estimates for Ashanti Region where 11.2% of patients never had formal
education and 13.9% illiteracy rates respectively. The illiteracy rates was lower than
the national average of 23.5% and this could be attributed to the fact that the study
areas were urban in nature. Moreover, the prevalence of diabetes has been found to be
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linked to increasing educational level (Hosseinpoor et al., 2012). The results of this
study on marital status of patients was however, not consistent with that of a similar
study (Obirikorang et al., 2016) where 9.1% of participants were single, 73.4%
married, 9.1% divorced and 8.4% widowed whereas this study recorded 0.8% singles,
67.0% married, 12.2% divorced and 20.0% widowed. The major occupation among
the study participants was trading or artisanal work, followed by those who were
incapacitated or retired and then farming. Civil servants formed the least proportion
(10.4%) among type 2 diabetes patients in the study. This is comparable to the results
obtained from a similar study in the same region (Obirikorang et al., 2016) but
inconsistent with the findings of a similar study involving type 2 diabetes patients in
another region of Ghana (Tengey, 2012). The similarity and difference could be as a
result of regional variations in terms of economic activities and natural resources
availability.

5.2 POOR GLYCEMIC CONTROL AMONG SUBJECTS
A greater proportion of study participants (56.5%) had poor glycemic control; HbA 1c
above 6.4% and that does not conform to International Diabetes Federation
recommendation that stipulates that HbA1c less than 6.5% is a desirable goal for
diabetes management. This finding is similar to that reported by Del Prato et al.,
(2002) and Ahmad et al., (2014) where 60% and 76.7% respectively of diabetes
patients respectively had poor glycemic control. Hammad et al., (2015) and Nyunt et
al., (2010) also reported similar findings that 61.1% and 72.9% respectively of
diabetes patients had poor glycemic control. This is however in variance with that of a
study conducted by Tengey, (2012) where he reported that 35.6% of his study
participants had poor glycemic control. The relatively high poor glycemic control
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among study participants could be attributed to the fact that 62.6% of them were
either overweight or obese since people in this group have been associated with poor
glycemic control.

In terms of sex distribution of glycemic control, females had better control than males
though the difference was not statistically significant and this is in line with the
findings of Amoah et al., (2002) and Ahmad et al., (2014) but in contrast with the
results of Elshaikh and Idris, (2014). It was observed that older type 2 diabetes
patients had poorer glycemic control as compared to the younger ones and this has
also been reported by Shorr et al., (2000). However, the above result is in contrast
with the findings of a study conducted by Nyunt et al., (2010), Quah et al., (2013) and
Ahmad et al., (2014) where younger patients had poorer glycemic control than their
older counterparts. This observation could be attributed to the deteriorating health that
naturally occurs as people grow older and to the fact that older patients scored less for
physical activity which has been associated with glycemic control (Nyunt et al.,
2010).

With regards to BMI, patients with normal body mass index group (18.5-24.9)
managed their glycemia better than overweight and underweight patients even though
the difference was not statistically significant. This results agrees with the results of
the study conducted by Quah et al., (2013) and Ahmad et al., (2014) but contradicts
the findings by Nyunt et al., (2010) which states that patients with higher BMI could
exhibits good glycemic control. This observation could be linked to the results on
physical activity subscale of Diabetes Self-management where individuals with
normal BMI had higher mean scores with statistical significance in the difference.
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Also it could be attributed to poor glucose sensitivity associated with overweight and
obesity.

Finally, patients with shorter duration of diabetes mellitus had better glycemic control
as compared to those who had longer diabetes mellitus duration with no statistical
importance and this is similar to the results published by Tengey (2012), Quah et al.,
(2013) and Hammad et al., (2015). This could be as a result of the high mean score
for overall diabetes self-management score for patients with short diabetes duration
since they might be eager to adhere to their self-management regimen. Also, the same
group had relatively lower mean scores for diabetes non-acceptance and diabetes
related distress than those with DM for longer duration and that could be the reason
for their good glycemic control.

5.3 DIABETES SELF-MANAGEMENT AND GLYCEMIC CONTROL
Diabetes Self-management has been observed to have positive correlation with good
glycemic control, reduced possibility of complication and improved quality of life
(ADA, 2009). Good diabetes self-management has to do with a patient taking control
of his condition and adhering to the four thematic areas (dietary control, glucose
management, physical activity and seeking care from health professionals) in diabetes
management. The results emanating from this study revealed that the mean score for
the sum scale of diabetes self-management was 80.2% which is generally acceptable
and higher than that of the studies conducted and reported by Nyunt et al., (2010),
Schmitt et al., (2013) and Hammad et al., (2015) where the overall mean score was
75.3%, 6.2 (62%) and 6.8 (68%) respectively. The above observation can also be
found in the mean HbA1c (7.1%, SEM=0.20) of this study in comparison with Nyunt
et al., 2010 (8.3±1.7%) Schmitt et al., 2013 (8.5±1.8%) and Hammad et al., 2015
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(7.88±1.8%). Moreover, the high mean score of diabetes self-management in this
study corroborates with the lower mean HbA1c (M=7.1%, SEM=0.20) recorded. This
also goes to confirm the positive correlation between good diabetes self-management
and good glycemic control as observed by van der Ven et al., in 2003.

In relation to gender and diabetes self-management, the mean score for females was
slightly higher than that of the males but with no statistical importance. The results is
reflected in the mean HbA1c for males and females but contradicts the observation by
Gucciardi et al., (2008) where the diabetes self-management mean score for females
was slightly lower than that of the males. Older patients had higher overall DSM
mean score as compared to younger study participants but the reverse was observed in
terms of glycemic control. The above study is inconsistent with studies that have
linked generally good DSM to good glycemic control (van der Ven et al., 2003;
Hammad et al., 2015) and could be attributed to other age-related factors that could
lead to abnormally increased HbA1c levels of diabetes patients (Tran et al., 2004).
Also, patients with shorter duration of DM reported higher DSM sum scale mean
score in relation to longer DM duration and this conformed to the mean HbA 1c of the
three DM duration groups. The results above could be explained that longer duration
diabetes patients also scored high points for diabetes-related distress and therefore had
poor diabetes self-management leading to poor glycemic control.

Moreover, patients with normal BMI did better diabetes self-management than
overweight and underweight patients and since there was a negative correlation
between BMI and three of the DSM subscales, the same pattern was observed in the
mean HbA1c of the BMI groups. It indicates that overweight/obese and underweight
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diabetes patients are less likely to practice good diabetes self-management and prone
to diabetes related complications. Health staff at the various outpatient diabetes clinics
should emphasise more on the need to attain a healthy weight in order to achieve good
glycemic control.

Pearson Correlation analysis adjusted for age & gender & duration of diabetes & BMI
(kg/m2) & metformin use revealed a statistically significant negative relationship
between HbA1c and all the four DSM subscales of which glucose management had the
strongest correlation (r= -0.411, p<0.001) which is consistent with the results of
Schmitt et al., 2013. Patient’s self-care practices in terms of how frequent he or she
measures and records blood glucose is very important in achieving good glycemic
control because the results obtained from each blood glucose measurement would
inform the patient’s decision to either intensify or maintain the other self-care
practices. Patients’ healthcare seeking behaviour was the second strongest correlation
with HbA1c and this could be linked to the fact that patients who are regular at
diabetes related appointment stand a higher chance of receiving adequate information
on how to manage their condition and this could translate into good self-care and
subsequently good glycemic control.

However, the weak association between dietary control subscale and HbA 1c
contradicts the findings of a previous study where it was ranked second after glucose
management (Schmitt et al, 2013). This observation in our study could be attributed to
the fact that dietary control subscale had the lowest mean score among all the four
subscales. The poor mean score for dietary control subscale could be as a result of the
absence of a dietician or nutritionist at one of the diabetes clinic (Effiduase
Government Hospital), leading to a situation where patients lack knowledge on their
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dietary control. Moreover, nutritionist at Ejisu Government Hospital usually gives a
blanket nutrition education instead of one-on-one counseling that focuses on the
individuals dietary habits.

A recent study reported that the results of a Principal Component Factor analysis of
DSMQ responses indicated four major factors and explained 61% of the variance
(Schmitt et al., 2013). This current study revealed six main patterns and explained
73.9% of the variance within study participants after a Principal Component Analysis
(PCA) was done on the responses of DSMQ which is higher than that of the study
above and has a higher goodness of fit. Also, the first pattern revealed in the PCA had
strong positive association with positive self-management practices and strong
negative association with negative self-management behaviours in all the four
subscales. The strong negative correlation between this pattern of diabetes self-care
and HbA1c indicates that a combination of all the four parts of diabetes selfmanagement is the best way to ensure that diabetes patients have their blood glucose
under control. This observation is in consonance with DSM sum scale mean score
(80.2%) and a mean HbA1c of 7.1%.

Finally, a recent study on type 2 diabetes patients reported that they could not predict
HbA1c levels using diabetes self-management values but this is in contrast with results
of the present study in which DSM could predict HbA1c levels using a statistically
significant model. The model indicates that if a diabetes patient is able to increase his
or her DSM practices by a percentage, there will be a corresponding 0.053 decrease in
HbA1c level.
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5.4 DIABETES-RELATED DISTRESS AND GLYCEMIC CONTROL
Living with diabetes in the context of complex, demanding and often confusion set of
daily and life-long activities can lead to a tough and frustration life for diabetics
(Polonsky, 2005). The situation could lead to psychological distress as a result of
either the diabetes regimen, physician-related, interpersonal relationship, emotional
distress or all of the above. This study found that most (94.8%) of the diabetes
patients were not distressed as a result of their diabetes which contradicts a previous
study that reported that more than half (60.2%) of the patients reported at least one
severe diabetes-related distress (Polonsky et al., 1995).

However, the above results did not translate into greater proportion of study
population having good glycemic control due to the myriad factors associated with
good glycemic control among diabetes patients. This low level of distress relating to
patients’ diabetes could be linked to the mean duration of diabetes among the study
population; that most patients over time have learnt to live with and manage their
emotions regarding their diabetes. Regular attendance to diabetes clinic and the
routine diabetes education provided by the staff could allay their fears and
frustrations, bust the myths surrounding diabetes and subsequently reduce diabetesrelated distress. Also, the study population reported an average of 6.1 household
members which is very important when it comes to psychosocial issues and support
for diabetes patients to manage their condition. This study also revealed that younger
diabetes patients on the average were more distress due to their condition than older
patients and this is similar to findings of Polonsky and associates where less report of
severe diabetes-related difficulties came from older patients (Polonsky et al., 1995).
Our observation could be explained from the point of view that older patients are
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matured, experienced and are able to appreciate and manage issues better than the
younger ones.

We also identified that patients with good glycemic control were less distressed as a
result of their diabetes when compared with the distress level of poorly managed
glycemia group which is similar to the results of the study conducted by Aikens et al
in 2008. This results also support the understanding that diabetes-related distress
influences a host of other diabetes-related self-management behaviours resulting in
either poor or good glycemic control. The statistically significant association of
patients on only glibenclamide to high diabetes-related distress seems to suggest that
the use of the drug in one way or the other gives diabetes patients some stress.
However, a check on the side effects of the drug did not include emotional distress.

We can also attribute the less distress among patients with good glycemic control to
the fact that generally diabetes self-management practices among participants was
high and that contributed to them not being so much distress since they have learnt to
manage their condition to achieve good glycemic control.

Again, normal and underweight patients were less distressed in terms of their diabetes
as compared to overweight patients with statistical significance (p<0.005).
Specifically, overweight and obese individuals also had a high mean score on
regimen-related distress subscale which presupposes that overweight and obese
patients find most aspect of diabetes-related regimen stressful. This includes physical
activity which this study and other studies have confirmed that overweight and obese
individuals are less physically active. Also, the same observation was made regarding
BMI and glycemic control in this study.
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The Pearson correlation analysis results that indicated statistically significant positive
association between HbA1c and overall diabetes-related distress and its subscales is in
conformity to previous studies (Polonsky et al., 1995; Aikens et al., 2008). It can be
observed from the results that regimen-related distress subscale had the strongest
correlation with HbA1c and this therefore means that if patients get distress with daily
diabetes routine activities it will impact negatively on their glycemic control. This
also goes to confirm the strong statistically significant negative correlation between
diabetes-self management and diabetes-related distress after adjusting for age, gender,
duration of DM, BMI, and metformin.

Finally, the regression model for the prediction of HbA 1c showed that diabetes-related
distress scale could predict glycemic control with statistical significance which is
similar to conclusion by Polonsky and associates in 1995. From the model, a point
increment in diabetes-related distress scale scores will lead a corresponding 0.781
increase in HbA1c.

5.5 ACCEPTANCE OF DIABETES BY PATIENTS AND GLYCEMIC
CONTROL
A recent study by Schmitt and his colleagues reported a strong association between
diabetes acceptance and glycemic which is similar to our findings where diabetes nonacceptance had a significantly positive correlation with HbA1c. It also confirms other
previous that indicated a positive relationship between high acceptance of diabetes
and reduced HbA1c (Gregg et al., 2007; Hor et al., 2014). Also the results of this study
show that 19.1% of the study participants had problems with accepting that they have
diabetes so that they could adopt good self-management practices to improve upon
their glycemic control and therefore resulted 77.3% of them having poor glycemic
control. This observation is also supported by results of the correlation analysis of this
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study that revealed a strong negative relationship between high non-acceptance and
action diabetes and diabetes self-management (Schmitt et al., 2014). Even though
there was a significant positive correlation between diabetes non-acceptance and
HbA1c, it was lower than the correlation between diabetes-related distress and HbA1c
and this does not agree with the results of Schmitt et al., (2014). However, the strong
negative correlation between non-acceptance of diabetes and diabetes selfmanagement observed in this study is in consonance with the finding of Schmitt et al.,
(2014). Adjustment done for gender, BMI, duration of DM, and treatment did not
change the relationship observed above but only reduced the correlation co-efficients
marginally.

Finally, regression model to assess whether non-acceptance of diabetes could predict
HbA1c showed that despite the significant relationship between non-acceptance, and
the other predictor variables as well as the outcome, it could not predict HbA1c levels.
The above results does not agree with the results of Schmitt et al., (2014). It is
therefore important that proper structures are put in place at various outpatient
diabetes clinic to counsel patients on their disease so as to increase their acceptance
level to promote good self-management and glycemic control.

5.6 STUDY LIMITATIONS
Study questionnaires relied on self-reported practices by study subjects and therefore
we were likely to received bias or inaccurate responses from participants.
The study involved patients with type 2 diabetes for one year or more and newly
diagnosed patients were left out. Therefore these findings are limited to only type 2
diabetes patients.
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Also, this study was hospital-based therefore data gathered and findings might not
apply at the community level.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATION
6.1 CONCLUSION
We assessed diabetes self-management practices (Glucose management, Dietary
control, Physical Activity and Healthcare seeking), Diabetes-related distress, nonacceptance of diabetes, prevalence of poor glycemic control and examined how these
influence glycemic control among diabetes patients attending two outpatients diabetes
clinic in Ashanti region of Ghana.

Glycated hemoglobin levels of patients were measured using Fast Ion-Exchange
Resin Separation Method. The population of participants with poor glycemic control
by a cut-off of >6.4% for HbA1c was 56.5% among diabetes patients attending the two
hospitals. Fewer females (51.9%) had poor glycemic control than male patients
(66.7%) but the difference was not of statistical significance. Most of the older
patients (56.3%) and overweight/obese patients (58.6%) recorded poor glycated
hemoglobin levels compared with younger (50.0%) and normal weight (53.7%)
participants.

The overall mean score for diabetes self-management was 80.2 out 100 indicating that
good diabetes self-care among study participants. Among the four components of
diabetes self-management (Glucose control, dietary control, health care and Physical
Activity), majority of the participants practiced Glucose Management (which had
highest mean score=87.4%±1.4) than the other diabetes self-management practices,
whilst dietary control was the least practiced (74.2%±1.4). Females and older patients
had better diabetes self-management. Moreover, participants with normal weight had
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higher mean score (82.8%±2.0) compared with underweight (74.0%±7.3) and
overweight/obese (79.0%±1.4).

Patients who practiced one form of DSM were likely to practice the others. For
example, those who scored high for good glucose management were also likely to
score high for good dietary or health care control irrespective of age, gender, duration
of disease and medication use of patients.

More than half (52.2%) of participants had adequately knowledge of what diabetes is
and could define diabetes by mentioning all three keywords (high blood sugar). Few
had no idea about diabetes whereas some defined diabetes using its cardinal
symptoms.

Majority of patients had low or moderate distress in relation to their condition (overall
mean score was 1.4 out of 6 points), with no gender or age variations. Very few
(5.2%) patients were reported to have serious diabetes-related distress that required
the attention of a clinical psychologist. Of the four subscales of diabetes-related
distress, most patients (39.1%) were distressed as a result of emotional burden
regarding their diabetes and few (11.3%) had distress relating to interpersonal
relationship. Younger patients and those who had lived with DM for 10 years or more
were more distressed than their counterparts. The more distressed a patient was, the
poorer their glycemic control.

However, 22 (19%) out of 115 patients had problems with accepting that they have
diabetes and so did not take adequate measures to manage their condition. Majority
(77.3%) of these patients therefore recorded poor glycemic control and may be at high
risk of developing diabetes-related complications. Females (2.50.14) and married
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patients (2.50.18) had a high mean score for non-acceptance of diabetes compared
with male (2.40.22) and singles (2.00.0). Patients with no formal education
(2.20.28) accepted their diabetes condition better than patients with tertiary
education (2.70.36). Patients with poor acceptance were likely to have poor
glycemic control (p=0.001) and this relationship was enhanced by age, gender,
duration of DM, BMI and medication.

Among the three exposure variables investigated; diabetes self-management, diabetes
related distress and diabetes acceptance and action, diabetes self-management showed
the strongest association with glycemic control after adjusting for age, gender, BMI,
duration of DM and treatment. DSM was also the strongest predictor of HbA1c. It can
be concluded that good diabetes self-management is best predictor of glycemic
control and hence fewer morbidities, survival and quality of life, compared with
diabetes related distress and acceptance although less distress and better acceptance
are also helpful.

6.2 RECOMMENDATIONS
The following recommendations are made based on the cope and findings of this
research;
1. There is the need for health authorities in Ghana to develop a country-specific
diabetes management guidelines taking into consideration our local peculiar
situation, train and disseminate to all district and regional hospitals.
2. Diabetes patients should be encouraged to check their glycated hemoglobin
levels at least twice in a year. This will inform them adequately about their
glycemic control over time and help make changes to their regimen
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3. Both newly diagnosed and old diabetes patients should have access to all
members of the diabetes management team especially dieticians, psychologists
and physiotherapists so as to support them improve on their dietary control,
physical activity strategies, as well as their psychosocial and emotional
conditions.
4. Since there are not enough dietitians and psychologists especially in district
hospitals, an arrangement could be made to get those nearby visit and provide
services periodically so that thorough assessment could be done and
appropriate remedies given.
5. Even though there has been a number of randomized controlled trials in the
area of glycemic control and diabetes self-management education, acceptance
and commitment therapy elsewhere, future research should explore this in
Ghana.
6. Future study of similar nature could be carried at as community-based study in
order to include defaulted diabetes patients.
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APPENDIX A
Table A1: Reliability statistics of DSMQ

Cronbach's Alpha

Reliability Statistics
Cronbach's Alpha Based
on Standardized Items

.710

N of Items

.728

11

Table A2: Reliability and Internal Consistency analysis of DSMQ
Scale Mean
if Item
Deleted
I check my blood
sugar levels with care
and attention. Blood
sugar measurement is
not required as a part
of my treatment.
The food I choose to
eat makes it easy to
achieve optimal blood
sugar levels.
I keep all doctors’
appointments
recommended for my
diabetes treatment.
I take my diabetes
medication (e. g.
insulin, tablets) as
prescribed. Diabetes
medication / insulin is
not required as a part
of my treatment.
Occasionally I eat lots
of sweets or other
foods rich in
carbohydrates.

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

28.1478

Scale
Variance if
Item
Deleted
21.250

.653

.682

Cronbach's
Alpha if
Item
Deleted
.653

28.4609

21.093

.521

.442

.664

28.1826

21.694

.542

.440

.666

28.1826

21.449

.600

.564

.659

29.2870

22.750

.207

.272

.720
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I record my blood
sugar levels regularly
(or analyse the value
chart with my blood
glucose meter). Blood
sugar measurement is
not required as a part
of my treatment.
I do regular physical
activity to achieve
optimal blood sugar
levels.
I strictly follow the
dietary
recommendations
given by my doctor or
diabetes specialist.
I tend to forget to take
or skip my diabetes
medication (e. g.
insulin, tablets).
Diabetes medication /
insulin is not required
as a part of my
treatment.
Sometimes I have real
‘food binges’ (not
triggered by
hypoglycaemia).
Regarding my
diabetes care, I
should see my
medical
practitioner(s) more
often.

28.2087

21.096

.635

.639

.653

28.7391

19.949

.536

.350

.657

28.5217

22.217

.371

.369

.688

30.2522

27.190

-.180

.291

.752

29.4870

24.287

.113

.299

.728

28.6174

23.466

.164

.216

.724
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Table A3: Reliability statistics for Diabetes-related Distress Scale
Reliability Statistics
Cronbach's
Cronbach's
N of
Alpha
Alpha
Items
Based on
Standardize
d Items
.925
.925
17

Table A4: Reliability and Internal Consistency analysis for Diabetes-related Distress Scale
Item-Total Statistics
Scale
Scale
Corrected
Squared
Cronbach's
Mean if
Variance if
Item-Total
Multiple
Alpha if
Item
Item
Correlation Correlation
Item
Deleted
Deleted
Deleted
Feeling that my
29.3826
203.659
.404
.458
.926
doctor doesn't know
enough about
diabetes and diabetes
care.
Feeling that diabetes
28.4783
180.620
.778
.757
.917
is taking up too
much of my mental
and physical energy
every day.
Not feeling confident
28.7913
188.868
.690
.671
.920
in my day-to-day
ability to manage
diabetes.
Feeling angry scared
28.3739
181.640
.688
.618
.919
and/or depressed
when I think about
living with diabetes.
Feeling that my
29.0435
197.270
.472
.504
.924
doctor doesn't give
me clear enough
directions on how to
manage my diabetes.
Feeling that I am not
28.8087
190.665
.512
.341
.924
testing my blood
sugars frequently
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enough.
Feeling that I will
end up with serious
long-term
complications, no
matter what I do.
Feeling that I am
often failing with my
diabetes routine.
Feeling that friends
or family are not
supportive enough of
self-care efforts (e.g.
planning activities
that conflict with my
schedule,
encouraging me to
eat the "wrong"
foods).
Feeling that diabetes
controls my life.
Feeling that my
doctor doesn't take
my concerns
seriously enough.
Feeling that I am not
sticking closely
enough to a good
meal plan.
Feeling that friends
or family don't
appreciate how
difficult living with
diabetes can be.
Feeling
overwhelmed by the
demands of living
with diabetes.
Feeling that I don't
have a doctor who I
can see regularly
enough about my
diabetes.

28.4348

180.967

.721

.713

.918

28.5217

178.550

.764

.763

.917

28.9739

191.798

.690

.729

.920

28.2870

178.084

.697

.780

.920

29.0087

195.465

.484

.713

.924

28.6957

184.810

.745

.801

.918

29.0261

192.745

.585

.729

.922

27.9391

172.040

.741

.704

.919

29.1913

203.560

.348

.403

.927
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Not feeling
motivated to keep up
my diabetes self management.
Feeling that friends
or family don't give
me the emotional
support that I would
like.

28.6870

184.726

.807

.815

.917

29.1217

197.704

.488

.648

.924

Table A5: Reliability statistics for Acceptance and Action Diabetes Questionnaire
Reliability Statistics
Cronbach's
Cronbach's
N of
Alpha
Alpha
Items
Based on
Standardize
d Items
.863
.866
11
Table A6: Reliability and Internal Consistency analysis for Acceptance and Action Diabetes
Questionnaire
Item-Total Statistics
Scale Mean
Scale
Corrected
Squared
Cronbach's
if Item
Variance if
Item-Total
Multiple
Alpha if
Deleted
Item
Correlation
Correlation
Item
Deleted
Deleted
I try to avoid
24.4957
150.164
.515
.580
.856
reminders of my
diabetes
I have thoughts and
24.6174
153.677
.516
.526
.855
feelings about having
diabetes that are
distressing
I do not take care of
25.3130
152.778
.671
.634
.845
my diabetes because
it reminds me that I
have diabetes.
I eat things I
24.6870
152.743
.600
.514
.849
shouldn’t eat when
the urge to eat them is
overwhelming
When I have an
24.5565
147.863
.649
.511
.845
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upsetting feeling or
thought about my
diabetes, I try to get
rid of that feeling or
thought.
I avoid taking or
forget to take my
medication because it
reminds me that I
have diabetes.
I avoid stress or try to
get rid of it by eating
what I know I
shouldn’t eat.
I often deny to myself
what diabetes can do
to my body.
I don’t exercise
regularly because it
reminds me that I
have diabetes.
I avoid thinking about
what diabetes can do
to me.
I avoid thinking about
diabetes because
someone I knew died
from diabetes

25.0696

155.697

.535

.601

.853

24.9739

159.166

.396

.411

.864

25.0435

153.709

.607

.495

.849

25.0348

157.753

.505

.487

.855

24.4348

145.599

.653

.748

.844

24.5565

152.775

.538

.709

.853
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APPENDIX B
KWAME NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY
COLLEGE OF SCIENCE
DEPARTMENT OF BIOCHEMISTRY AND BIOTECHNOLOGY
EFFECTS OF DIABETES SELF-MANAGEMENT, RELATED DISTRESS AND NONACCEPTANCE ON GLYCEMIC CONTROL AMONG DIABETICS IN SELECTED
HOSPITALS IN ASHANTI REGION
Name: _____________________________________ Study ID:
________________________
Date: __________________________
Address: ____________________________________________________________
Phone: _____________________________
Sociodemographic Data
1. Age:_________
2. Gender: a. Female [ ] b. Male [ ]
3. Ethnic Background: a. Northerner [ ] b. Ga/Adangbe [ ] c. Ewe[ ] d. Akan [ ]
e. Others [ ] (specify)……………..
4. What is your language preference: a. English [ ] b. Akan [ ] c. Ewe [ ] d. Ga [ ]
e. Dagbani [ ] g. Other _____________________________________
5. Marital Status: a. Single [ ] b. Married [ ] c. Divorced [ ] d. Widowed [ ]
6. How many people live in your household? ___________
7. How are they related to you?
_____________________________________________________
8. Religion: a. Muslim [ ] b. Christian [ ] c. Traditional [ ] d. Others
(specify)…………………..
9. Level of education: a. Primary [ ] b. JHS [ ] c. SHS [ ] d. Tertiary [ ] e. Informal [ ]
f. None[ ]
10. Main occupation: a. Trader/artisan [ ] b. Farmer [ ] c. Civil servant [ ]
11. d. Others (specify________________________________
Diabetes History
12. Year/Age of Diabetes Diagnosis: ________/________
13. What type of diabetes you have: a. type 1 [ ] b. type 2 [ ] c. Pre-diabetes [ ]
d. gestational [ ] e. don’t Know [ ]
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14. In your own words, what is diabetes?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_________

Anthropometry
15. Height_________ Weight_________
16. Fasting Blood Glucose ___________________
17. Blood Pressure; Systolic…………….Diastolic…………………
18. Tell me details of all foods and drinks that you took from yesterday morning till this
morning:
Time:________Breakfast:___________________________________________________
Time:________Snack:_____________________________________________________

Time:________Lunch:_____________________________________________________
Time:________Snack:_____________________________________________________Tim
e:________Dinner:_____________________________________________________
Time:________Snack:_____________________________________________________
Listed below are 2 potential problem areas that people with diabetes may experience.
Consider the degree to which each of the 2 items may have distressed or bothered you
DURING THE PAST MONTH and circle the appropriate number.
Please note that we are asking you to indicate the degree to which each item may be
bothering you in your life, NOT whether the item is merely true for you. If you feel that a
particular item is not a bother or a problem for you, you would circle "1". If it is very
bothersome to you, you might circle "6".
WO
Not a
A Slight A
Somewhat A
A Very
Problem Problem Moderate Serious
Serious Serious
Problem Problem
Problem Problem
1. Feeling
1
2
3
4
5
6
overwhelmed by the
demands of living
with diabetes.
2. Feeling that I am
1
2
3
4
5
6
often failing with my
diabetes routine
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DIABETES STRESS ASSESSMENT
DIRECTIONS: Living with diabetes can sometimes be tough. There may be many problems
and hassles concerning diabetes and they can vary greatly in severity. Problems may range
from minor hassles to major life difficulties. Listed below are 17 potential problem areas that
people with diabetes may experience. Consider the degree to which each of the 17 items may
have distressed or bothered you
DURING THE PAST MONTH and circle the appropriate number.
Please note that we are asking you to indicate the degree to which each item may be
bothering you in your life, NOT whether the item is merely true for you. If you feel that a
particular item is not a bother or a problem for you, you would circle "1". If it is very
bothersome to you, you might circle "6".

1. Feeling that my doctor
doesn't know enough about
diabetes and diabetes care.

Not a
A Slight
Problem Problem

A
Moderate
problem

Somewhat
Serious
Problem

A
Serious
Problem

A Very
Serious
Problem

1

3

4

5

6

2

2. Feeling that diabetes is
taking up too much of my
mental and physical energy
every day.
Not feeling confident in my
day-to-day ability to manage
diabetes.
4. Feeling angry scared
and/or
depressed when I think
about living with diabetes.
Feeling that my doctor
doesn't
give me clear enough
directions on how to manage
my diabetes.
6. Feeling that I am not
testing my blood sugars
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frequently enough.
7. Feeling that I will end up
with serious long-term
complications, no matter
what I do.
8. Feeling that I am often
failing with my diabetes
routine.
9. Feeling that friends or
family are not supportive
enough of self-care efforts
(e.g. planning activities that
conflict with my schedule,
encouraging me to eat the
"wrong" foods).
10. Feeling that diabetes
controls my life.
11. Feeling that my doctor
doesn't take my concerns
seriously enough.
12. Feeling that I am not
sticking closely enough to a
good meal plan.
13. Feeling that friends or
family don't appreciate how
difficult living with diabetes
can be.
14. Feeling overwhelmed by
the demands of living with
diabetes.
15. Feeling that I don't have
a
doctor who I can see
regularly
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enough about my diabetes.

16. Not feeling motivated to
keep up my diabetes self management
17. Feeling that friends or
family don't give me the
emotional support that I
would like.
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ACCEPTANCE AND ACTION DIABETES QUESTIONNAIRE
Below you will find a list of statements. Please rate how true each statement is for you by circling a number next to it. Use the scale below to
make your choice.
No.

1
2
3
4
5

6
7
8
9
10
11

Item content

1

2

3

4

5

6

7

never
true

Seldom
true

Someti
mes true
4
4

almost
always
true
6
6

Alway
s true

3
3

Frequ
ently
true
5
5

I try to avoid reminders of my diabetes
I have thoughts and feelings about having
diabetes that are distressingᵃ
I do not take care of my diabetes because it
reminds me that I have diabetes.
I eat things I shouldn’t eat when the urge to eat
them is overwhelming
When I have an upsetting feeling or thought
about my diabetes, I try to get rid of that feeling
or thought.
I avoid taking or forget to take my medication
because it reminds me that I have diabetes.
I avoid stress or try to get rid of it by eating what
I know I shouldn’t eat.
I often deny to myself what diabetes can do to
my body.
I don’t exercise regularly because it reminds me
that I have diabetes.

1
1

Very
seldom
true
2
2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

I avoid thinking about what diabetes can do to
me.
I avoid thinking about diabetes because someone
I knew died from diabetes

1

2

3

4

5

6

7

1

2

3

4

5

6

7
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7
7

Diabetes Self-Management Questionnaire (DSMQ)
No. The following statements describe self-care activities related to your
diabetes. Thinking about your self-care over the last 8 weeks, please
specify the extent to which each statement applies to you.
1
2
3
4
5
6

7
8
9
10

11
12
13
14
15
16

Applies
to
me very
much

Applies to me
to a consider-able
degree

Does
not
apply to
me

☐2

Applies
to
me to
some
degree
☐1

I check my blood sugar levels with care and attention.
☐ Blood sugar measurement is not required as a part of my treatment.
The food I choose to eat makes it easy to achieve optimal blood sugar
levels.
I keep all doctors’ appointments recommended for my diabetes treatment.

☐3
☐3

☐2

☐1

☐0

☐3

☐2

☐1

☐0

I take my diabetes medication (e. g. insulin, tablets) as prescribed.
Diabetes medication / insulin is not required as a part of my treatment.
Occasionally I eat lots of sweets or other foods rich in carbohydrates.
I record my blood sugar levels regularly (or analyse the value chart with my
blood glucose meter).
☐ Blood sugar measurement is not required as a part of my treatment.
I tend to avoid diabetes-related doctors’ appointments.
I do regular physical activity to achieve optimal blood sugar levels.

☐3

☐2

☐1

☐0

☐3
☐3

☐2
☐2

☐1
☐1

☐0
☐0

☐3
☐3

☐2
☐2

☐1
☐1

☐0
☐0

I strictly follow the dietary recommendations given by my doctor or
diabetes specialist.
I do not check my blood sugar levels frequently enough as would be
required for achieving good blood glucose control.
☐ Blood sugar measurement is not required as a part of my treatment.
I avoid physical activity, although it would improve my diabetes.
I tend to forget to take or skip my diabetes medication (e. g. insulin, tablets).
☐ Diabetes medication / insulin is not required as a part of my treatment.
Sometimes I have real ‘food binges’ (not triggered by hypoglycaemia).

☐3

☐2

☐1

☐0

☐3

☐2

☐1

☐0

☐3
☐3

☐2
☐2

☐1
☐1

☐0
☐0

☐3

☐2

☐1

☐0

Regarding my diabetes care, I should see my medical practitioner(s) more
often.
I tend to skip planned physical activity.
My diabetes self-care is poor.

☐3

☐2

☐1

☐0

☐3
☐3

☐2
☐2

☐1
☐1

☐0
☐0
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☐0

1

