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SUMMARY
Introduction: Diabetes mellitus just like other chronic medical conditions is often complicated
by psychological disorders such as depression. This comorbidity is prevalent in primary care
and is associated with poor blood glucose control, diabetes complications, increased disability,
poor adherence, high cost of care and increased mortality. Studies have demonstrated that there
are sociodemographic and clinical correlates to this comorbidity.
Objective: To determine the sociodemographic and clinical determinants of depression among
type II diabetics.
Study Design/Setting: A descriptive cross sectional study involving 252 type II diabetic
patients aged 18 years and older presenting at the general outpatient clinic of the Jos
University Teaching Hospital.

Methods: A systematic random sampling technique was used to select 252 consenting type II
diabetics, 18 years and older, who met the inclusion criteria. Data collected from the
participants included sociodemographic information and medical/clinical history. Depression
was assessed using the Becks depression inventory for primary care. Focused physical
examination was done and fasting plasma glucose, glycated haemoglobin and
microalbuminuria were determined for all subjects.
Results: The mean age of participants was 50.95±11.45, age group 48-62 years had the highest
representation 85(33.7%). Majority of the participants were females 184(73.0%), uneducated
137(54.4%), self-employed 104(41.3%), and earned below ₦20,000 per month, 134(53.2%).
Close to half of the participants had diabetes for 1-4 years 122(48.4%), and had only one
complication 125(49.6%) and one comorbidity 125(49.6%). The glycaemic control among the
participants was relatively poor (61.9% had high glycated haemoglobin) and only 55(21.8%)
of respondents had microalbuminuria. The prevalence of depression among the participants
was 31%.
In elucidating determinants of depression, certain sociodemographic and clinical parameters
which were significant on Chi square test could not sustain this on logistic regression. In the
final analysis only income (p-value= 0.014, C.I = 0.321- 0.879), religion (p-value = 0.015, C.I=
0.2630.866), family history of depression (p-value = 0.019, C.I= 0.132-0.833),
microalbuminuria (pvalue= 0.000, C.I = 0.099 - 0.385) and glycated haemoglobin (p-value =
0.000, C.I = 3.211 – 13.753) significantly predicted depression in the study.
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Conclusion: Depression is prevalent among type II diabetics and a number of
sociodemographic and clinical variables determine this comorbidity. As Family Physicians we
need to continually screen diabetics for depression looking out for its predictors and to offer
appropriate care.

CHAPTER ONE

1.0

INTRODUCTION

1.1

BACKGROUND OF THE STUDY

Diabetes mellitus is among the top ten causes of death worldwide, and depression is among the
twenty leading causes of burden of disease.1 Both conditions, therefore, are of global interest,
and tackling them is a key medical and public health challenge.
Many chronic medical conditions are complicated by emotional and psychological disorders
and yet the emotional dimensions of such chronic medical conditions are often overlooked
when medical care is considered.2 Patients with chronic medical conditions often have to adjust
their aspirations, lifestyle, and employment. Many grieve about their predicament before
adjusting to it, while others have protracted distress and may develop psychiatric disorders,
most commonly depression and anxiety.2 Depressive symptoms and syndromes are common
in the medically ill, although they are frequently unrecognized and untreated. Diabetes mellitus
is one of such chronic medical conditions that has been associated with depression. 2
Diabetes is a group of metabolic diseases characterized by chronic hyperglycaemia due to
disturbances in the metabolism of carbohydrate, fat, and protein resulting from defects in
insulin secretion, resistance to insulin action or both.3 The chronic hyperglycaemia of diabetes
is associated with long-term damage, dysfunction, and failure of different organs, especially
the eyes, kidneys, nerves, heart, and blood vessels.3 The vast majority of cases of diabetes fall
into two broad aetiopathogenetic categories. In one category, type I diabetes, the cause is an
absolute deficiency in insulin secretion. In the other, much more prevalent category, type II
diabetes, the cause is a combination of resistance in insulin action and inadequate
compensatory insulin

secretory response.3
Depression is a common illness worldwide; with an estimated 350 million people affected. 4 It
differs from mood fluctuations and short-lived emotional responses to challenges in everyday
life. Especially when long-lasting and with moderate or severe intensity, depression may
become a serious health condition. It can cause the affected person to suffer greatly and
function poorly at work, at school and in the family.4 Depression is a mood disorder
characterized by sadness, loss of interest or pleasure, feeling of guilt or low self-worth,
disturbed sleep or appetite, feeling of tiredness, and poor concentration for at least two weeks. 4
Depending on the number and severity of symptoms, a depressive episode can be categorized
as mild, moderate, or severe. A key distinction is also made between depression in people who
have or do not have a history of manic episodes (Bipolar or unipolar). Both types of depression
can be chronic with relapses, especially if they go untreated.4 Although there are known,
effective treatments for depression, fewer than half of those affected in the world (in many
countries, fewer than 10%) receive such treatments. 4 Barriers to effective care include lack of
resources, lack of trained health care providers, and social stigma usually associated with
mental disorders. Another barrier to effective care is inaccurate assessment. In countries of all
income levels, people who are depressed are often not correctly diagnosed, and others who do
not have the disorder are too
often misdiagnosed and prescribed antidepressants.4
Depression and type II diabetes are among the most prevalent chronic conditions in primary
care. Both contribute significantly to decreased health, functioning and quality of life.5
Depression and diabetes are also independently associated with a marked increase in healthcare
expenditures.5
When depression co-exists with type II diabetes, a bidirectional relationship increases the
burden of both illnesses.6 In the presence of diabetes, depression prevalence increases up to
30% depending on the definition applied and the population surveyed. 5,7 In addition, the
duration of depression in the majority of diabetic patients lasts two years or longer and relapse
rates are high.5 Functional disability associated with co-morbid depression and diabetes is more
than additive, leaving patients more functionally impaired than those suffering from diabetes
or
depression alone.5,8

Diabetes may increase the risk of depression because of the sense of threat and loss associated
with receiving this diagnosis and the substantial lifestyle changes necessary to avoid
developing debilitating complications.2 Similarly, the presence of depressive symptoms makes
the afflicted individual more vulnerable to becoming diabetic.2 Indeed, patients who have
diabetes mellitus, diagnosed with comorbid depression have an elevated risk of death from
18

both causes, greater than that of depression or diabetes alone.2 Adaptation to chronic diseases
like diabetes mellitus is a difficult and complex process. This may necessitate several
adjustments in the patient’s lifestyle. Social relationships may also be severely affected and
commonly emotional responses like withdrawal, loneliness, guilt feelings, hopelessness and
suicidal ideations have been noted.2 Emotional and psychological disorders may affect the
quality of life of the patients and may have deleterious concomitants effects. 2
Furthermore, studies suggest that in patients with diabetes mellitus who have depression, the
severity of depression is correlated with the severity of diabetes-related complications,
independent of the type of diabetes. Depression has also been noted as a modifiable risk factor
whose treatment could improve glycaemic control and health outcomes in patients with
diabetes
mellitus.2
Anxious and depressed people with diabetes mellitus are less likely to comply with self-care
recommendations. The diagnosis of diabetes is a life-threatening stressor that demands high
mental and physical accommodations due to elevated feelings of fear. Depression among
people with diabetes adds an increased burden to patient adherence, compliance and poor
prognosis for quality health outcomes.9 Depression in the diabetic population has been
associated with potential sociodemographic and clinical factors. Ageing, ethnicity,
socioeconomic status, educational level and unemployment were important correlates for
depression among people with diabetes.9 Depressive symptoms are also associated with
worsened blood glucose levels, diabetes complications, increased functional disability,
worsened adherence to diabetes regimen, higher ambulatory care cost, and increased
mortality.10
The comorbidity of depression and type II diabetes has been observed in several studies.9 A
survey of 169 patients found anxiety and depression in 53 (31.4%) and 68 (40.3%),
respectively.9 In a multivariate analysis, age, ethnicity and ischaemic heart disease were
significantly associated with anxiety, while age, ethnicity and monthly household income were
significantly associated with depression.9 A study by Igwe et al. in south-eastern Nigeria on
factors associated with depression and suicide among patients with diabetes mellitus and
essential hypertension in a Nigerian teaching hospital showed the prevalence of depression to
be 27.8% and 26.7% for participants with diabetes and hypertension respectively.2 Depression
was higher in subjects with diabetes if they were not married or had no education while the
subjects with essential hypertension were more likely to have depression if they were not
married, had no education or were not employed.2 Another study in Slovakia revealed that
demographic and psychological factors such as level of education and self-perceived
seriousness of diabetes play a greater role than disease related factors in the development of
depression among diabetics.1
Untreated psychiatric illness is associated with increased morbidity, a longer hospital stay and
ultimately, increased costs of care. This often leads to wasteful, costly and inefficient use of
medical services and complications of the disorders and treatments among these patients. 2
Therefore, early detection and treatment of mental disorders are essential. Awareness about
comorbidity of depression with diabetes mellitus is essential for effective and holistic

management of patients with these chronic medical conditions. Therefore, this study was
designed to assess the prevalence of depression in subjects with diabetes mellitus and also
determine the sociodemographic and clinical correlates.

1.2

STATEMENT OF THE PROBLEM

Depression contributes significantly to the burden of disease in developing countries. 11 Poor
case detection and inadequate numbers of mental health staff have been associated with
increased morbidity among individuals with depression presenting to primary care. 11 In
Nigeria, as in most developing countries, general practitioners (GPs) may fill this treatment
gap. A study in Benin City revealed that primary care Physicians have limited knowledge of
depression and are conservative in their use of antidepressants; hence, the need to improve case
detection and treatment for those affected especially those with co-morbid diabetes.11
Several studies have demonstrated the comorbidity of depression and diabetes.9,12 Anderson et
al summarized 20 cross-sectional reports and found that the odds of depression in the diabetic
group were twice that of the non-diabetic comparison group.12 In a recent World Health
Organization (WHO) study, the greatest reduction in self-reported health were observed in
those with both depression and diabetes, more than in those with depression and other chronic
conditions such as angina, arthritis or asthma.13 Depression has been found to be associated
with lower quality of life, poorer diabetes self-care, impaired glycaemic control and an
increased risk of developing diabetes–related complications. It also results in an increase in
healthcare expenditure and mortality.13 In the presence of diabetes, depression prevalence
increases to 30%.5 Functional disability associated with this co-morbidity is more than additive,
leaving
patients more functionally impaired than those suffering from diabetes or depression alone. 5
Depression is twice as likely to occur in individuals with diabetes mellitus compared with
apparently healthy controls. Prevalence rates vary from 11% to 60%. 14 In Nigeria, crude
prevalence estimates for diabetes mellitus are approximately 7%; with an estimated 10 million
people suffering from the disease.14 The prevalence in sub-Saharan Africa is expected possibly
to triple by 2030, making it a cause for concern of not only health professionals but also policy
makers as they initiate strategies to tackle it. Studies enumerating the prevalence of depression
among patients with diabetes in Nigeria, not to mention sub-Saharan Africa, are few.14
Depression is still largely unrecognized by Physicians managing diabetes. Diseases commonly
seen in primary care such as musculoskeletal disorders, chronic pain and ulcers are highly
comorbid with depression. As a result, individuals suffering from depression are more likely
to present to primary care or general practice clinics than to psychiatric services. 15 Depression
and type II diabetes are among the most prevalent chronic conditions in primary care.
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Individually, they are present in approximately 10% of primary care patients and both
contribute significantly
to decreased health, functioning and quality of life.5

With this negative impact of co-morbid diabetes and depression on the sugar control,
subsequent sequelae, and poor quality of life of individuals affected makes this of high public
health importance. It should also be a priority area for Policy makers, Family Physicians as
front line doctors and the community at large. A concerted effort by this trio can help halt its
impact since each have an important role to play. It is envisaged that findings from this study
will help unravel the magnitude of this comorbidity and the related factors in order to derive
recommendations for action plans.

1.3

JUSTIFICATION OF STUDY

Diabetes mellitus is a common chronic medical condition associated with great morbidity and
mortality resulting in poor quality of life of persons affected, decreased productivity, and high
healthcare cost.3 A number of chronic medical diseases are complicated by psychological
conditions such as depression and anxiety. This results from the emotional burden involved in
accepting such diagnosis and long term lifestyle adjustments that accompany it.2
Co-morbid Diabetes and Depression have been found to be associated with a lower quality of
life, poorer diabetes self-care, impaired glycaemic control, an increased risk of developing
diabetes–related complications, increased healthcare expenditure and mortality. 13 Studies have
linked the coexistence of diabetes and depression to a number of sociodemographic and clinical
factors in the individuals affected. Only few of such researches have been done in
Nigeria.2,9,11,12,13

Depression and T2DM are among the most prevalent chronic conditions in primary care
and both contribute significantly to decreased health, functioning and quality of life. 5 Despite
that, depression is still largely unrecognized by Physicians managing diabetes. 2 Family
Physicians as frontline doctors offering comprehensive, coordinated and holistic care to
individuals and families are in the best position to screen, identify, manage, and possibly refer
some of these patients if need be. By so doing the Family Physician’s effort would result in
good glycaemic control, delayed progression to diabetes-related complications, improved
quality of life, improved productivity, and decreased health expenditure. This also
demonstrates the utilization of the biopsychosocial model of patient care in which the
biological, psychological and social factors interacting are considered in the patients’
management.

In addition this study will help reveal the magnitude of comorbidity of T2DM and depression
to enable the Family Physician screen and to offer those suffering from depression
comprehensive care in order to improve their quality of life. It will help determine the risk
factors associated with depression in T2DM patients with the intention of channelling
interventions toward tackling them. Findings will also lead to recommendations that will help
in the management of such patients and provide data for future policies as regards to diabetes
and mental health.

1.4 AIM OF STUDY
To determine the Socio-demographic and Clinical determinants of depression among type II
diabetics attending the General Out-patient Clinic (GOPC) of the Jos University Teaching
Hospital.

1.5 STUDY OBJECTIVES
1. To determine the socio-demographic characteristics of the participants.

2. To determine the clinical characteristics of the participants.
22

3. To determine the prevalence of depression among the study subjects.

4. To determine the relationship between depression and socio-demographic characteristics
of the study participants.

5. To determine the relationship between depression and clinical characteristics of the study
participants.

CHAPTER TWO

2.0

LITERATURE REVIEW

2.1

DIABETES MELLITUS

2.1.1 DEFINITION
Diabetes is a chronic metabolic disorder of multiple aetiology due to disturbances of
carbohydrate, fat, and protein metabolism resulting in increased blood glucose level from
defects in insulin secretion and or resistance to insulin action.3,16

2.1.2 EPIDEMIOLOGY OF DIABETES MELLITUS
The prevalence of diabetes and other chronic diseases is on the increase. 17 The number of
persons with chronic illness is growing at an astonishing rate because of the rapid aging of the
population and the greater longevity of persons with many chronic conditions. 17 Diabetes, an
important component of chronic diseases, is undoubtedly a rising problem globally. 17 Chronic
diseases are now the major cause of death and disability worldwide, responsible for 46% of
deaths and 59% of the global burden of disease.18
The global burden of diabetes mellitus is enormous and glaring. The impact on health and
economy is substantial, yet this disease is assuming an epidemic proportion worldwide, with
its global prevalence estimated at about 415 million in 2015 (8.8% of adults aged 20-79 years
or one in every eleven adults), and will be 642 million by 2040 according to the International
Diabetes Federation.19 There are also 314 million adults with impaired glucose tolerance, which
puts them at high risk of developing diabetes in the future. 19 China has the highest estimated
number of people with diabetes (109.6million) with the projection to about 150.7 million by
2040.19 Diabetic populations in India, USA, Brazil, Russian Federation, Mexico, Indonesia,
Egypt, Japan and Bangladesh are as follows: 69.2, 29.3, 14.3, 12.1, 11.5, 10.0, 7.8, 7.2 and 7.1
million.19 More than 90% of the global cases of diabetes are T2DM and the number of people
with T2DM is increasing in every country with 80% of them living in low- and middle-income
countries.20-22 T2DM is a common condition in most countries and it has increased alongside
rapid cultural and social changes: ageing populations, increasing urbanization, reduced
physical
activity, increased sugar consumption and low fruit and vegetable intake.19

Globally, diabetes mellitus caused 1.5 million deaths in 2012 and many of these deaths (43%)
occur in persons less than 70 years.23 According to the WHO, in 2014, 422 million people in
the world had diabetes- a prevalence of 8.5% in the adult population.23 The prevalence of
24

diabetes has been steadily increasing for the past 3 decades and is growing most rapidly in lowand middle-income countries.

Abbreviations: AFR-Africa, EUR-Europe, MENA-Middle East and North Africa, NAC-North America and
Caribbean, SACASouth and Central America, SEA-South-East Asia, WP-Western Pacific.
Source: Adapted from International Diabetes Federation, Diabetes Atlas 2015, 7th edition.

Fig 2.1 IDF regions by age-adjusted comparative prevalence of diabetes (20-79), 2015 and
2040.19
There are 320.5 million people of working age (20-64 years) with diabetes.19 There is little
gender difference in the global number of people with diabetes for 2015 and 2040. There are
about 15.6 million more men than women with diabetes (215.2 million men vs. 199.5 million
women).19

Source: Adapted from International Diabetes Federation, Diabetes Atlas 2015, 7th edition.

Fig 2.2 Prevalence of people with diabetes by age and sex, 2015.19

Currently there are more people with diabetes in urban (269.7 million) than in rural (145.1
million) areas.19 In low- and middle-income countries, the number of people with diabetes in
urban areas is 186.2 million while 126.7 million live in rural areas. By 2040, globally the
difference is expected to widen, with 477.9 million people living in urban areas and 163.9
million in rural areas.19 Within ethnic groups, high rates of T2DM are usually found in migrant
or urbanized populations that may have experienced a greater degree of lifestyle change. The
lowest rates are generally found in rural communities where people have lifestyles
incorporating high levels of physical activity.24
The costs associated with diabetes include increased use of health services, loss of productivity
and disability.19 As a result, diabetes imposes a large economic burden on individuals and
families, national health systems and countries. It therefore represents a significant obstacle to
sustainable economic development.19 There was a large disparity in health spending on diabetes
between regions and countries. Only 19% of global health expenditure on diabetes was spent
in low- and middle-income countries, where 75.4% of people with diabetes live. 19 Globally, it
was estimated that diabetes accounted for 12% of health expenditures in 2010, or at least $376
billion.17
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Diabetes Mellitus, particularly type II diabetes is a growing health problem in Africa. 25 It is
also the highest non communicable disease cause of morbidity and mortality in Africa. 26 An
estimated 14.2 (9.5-29.4) million adults aged 20-79 have diabetes in Africa (prevalence of 2.16.7%).19 It also has the highest proportion of undiagnosed diabetes; over two thirds (66.7%) of
people with diabetes are unaware they have the disease. The majority (58.8%) of people with
diabetes live in cities; even though the population in the region is predominantly (61.3%)
rural.19 Diabetes in adults is in general much higher on islands in Africa compared to the
mainland. The highest prevalence is found in the Seychelles (17.4% age-adjusted comparative
prevalence, 17.4% raw prevalence), followed by the island of Reunion (15.8% age-adjusted,
18.2% raw) and Comoros (9.9% age-adjusted, 7.5% raw).19 Some of Africa’s most populous
countries have the highest numbers of people with diabetes, including South Africa
(2.3million), Democratic Republic of
Congo (1.8million), Nigeria (1.6million) and Ethiopia (1.3million).19
In 2015 more than 321,100 deaths (the highest of any region) in the Africa Region could be
attributed to diabetes and it committed only 0.5% of the global health expenditure on diabetes
which is the lowest of all the regions.19

The World Health Organization estimates that in 2000 there were 7.1 million people with
diabetes in sub-Sahara Africa, and that by the year 2030 the number will have increased to 18.6
million.25

In Nigeria, there are sparse and inadequate information on the prevalence of diabetes mellitus.
However, available data suggest that the disease is emerging as a major and most challenging
health problem in this region. The risk of diabetes in Nigeria increases 3-4 times after the age
of 44 years with a peak age of 45-64 years and a female: male ratio of about to 1:1.4.22 Previous
documentations have shown that the prevalence of the disease is on a steady increase over
years. In 1971, a survey in Ibadan put the prevalence at 0.4%; in 1989 a similar survey in Lagos
metropolis put the prevalence at 1.6%; in 1992 another group of researchers recorded the
prevalence of 2.2% and in Lagos Island, the prevalence recorded was very high, about 7%.22
In Port Harcourt, Rivers State, according to a survey in adult population, the prevalence was
6.8%, with the male-female ratio of 1.4:1.22 Among adults in Jos Metropolis Plateau State, the
prevalence of undiscovered diabetes was found to be 3.1% in 1994 in a survey by Puepet. By
2004, a second survey in Jos put the prevalence at 10.3%.22
Similar to other developing countries, Nigeria is experiencing a rise in the incidence of DM, as
shown by an increase from 2.0% in 1992 to 2.2% in 1997.25 The current projected prevalence
estimate of DM in Nigeria, based on the 2015 International Diabetes Federation figures, is
1.9% as national and 2.3% as age adjusted prevalence.19

2.1.3 CLASSIFICATION OF DIABETES MELLITUS
The classification of DM is according to the pathogenic process that leads to hyperglycaemia.
Mainly divided into types I and II, other specific types of diabetes due to other causes, and
gestational diabetes mellitus.3
Table 2.1: Aetiological classification of Diabetes mellitus.

I.

Type 1 diabetes (β-cell destruction, usually leading to absolute insulin deficiency)

A. Immune-mediated
B. Idiopathic
II.

Type 2 diabetes (may range from predominantly insulin resistance with relative insulin
deficiency to a predominantly insulin secretory defect with insulin resistance)

III.

Other specific types of diabetes

A. Genetic defects of β -cell function
B. Genetic defects in insulin action
C. Diseases of the exocrine pancreas
D. Endocrinopathies
E. Drug- or chemical-induced
F. Infections
G. Uncommon forms of immune-mediated diabetes

IV.

H. Other genetic syndromes sometimes associated with diabetes
Gestational diabetes mellitus (GDM)

2.1.3.1 Type I Diabetes mellitus: This form, previously called “insulin dependent diabetes”
or “juvenile-onset diabetes,” accounts for 5–10% of diabetes and is due to cellular-mediated
autoimmune destruction of the pancreatic β-cells.3,26,27 Autoimmune markers include islet cell
autoantibodies and autoantibodies to insulin, GAD (GAD65), the tyrosine phosphatases IA-2
and IA-2b, and ZnT8. T1DM is defined by one or more of these autoimmune markers. The
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disease has strong HLA associations, with linkage to the DQA and DQB genes. These HLADR/DQ
alleles can be either predisposing or protective.26
The rate of β-cell destruction is quite variable, being rapid in some individuals (mainly infants
and children) and slow in others (mainly adults).26,27 Children and adolescents may present
with ketoacidosis as the first manifestation of the disease. Others have modest fasting
hyperglycemia that can rapidly change to severe hyperglycemia and/or ketoacidosis with
infection or other stress.26 Adults may retain sufficient β-cell function to prevent ketoacidosis
for many years; such individuals eventually become dependent on insulin for survival and are
at risk for ketoacidosis.26 At this latter stage of the disease, there is little or no insulin secretion,
as manifested by low or undetectable levels of plasma C-peptide. Immune-mediated diabetes
commonly occurs in childhood and adolescence, but it can occur at any age, even in the 8th
and 9th decades of life.26 Autoimmune destruction of β-cells has multiple genetic
predispositions and is also related to environmental factors that are still poorly defined. 3,27
Although patients are not typically obese when they present with T1DM, obesity should not
preclude the diagnosis. These patients are also prone to other autoimmune disorders such as
Hashimoto thyroiditis, celiac disease, Graves’s disease, Addison disease, vitiligo, autoimmune
hepatitis, myasthenia gravis, and pernicious anaemia.26
Some forms of T1DM have no known etiologies.26 These patients have permanent
insulinopenia and are prone to ketoacidosis, but have no evidence of β-cell autoimmunity.
Although only a minority of patients with T1DM fall into this category, of those who do, most
are of African or Asian ancestry.26 Individuals with this form of diabetes suffer from episodic
ketoacidosis and exhibit varying degrees of insulin deficiency between episodes. This form of
diabetes is strongly inherited and is not HLA associated. An absolute requirement for insulin
replacement therapy in affected patients may be intermittent.26
2.1.3.2 Type II Diabetes mellitus: T2DM, previously referred to as “non–insulin-dependent
diabetes” or “adult-onset diabetes,” accounts for 90–95% of all diabetes.3,26,27 This form
encompasses individuals who have insulin resistance and usually relative (rather than absolute)
insulin deficiency. At least initially, and often throughout their lifetime, these individuals may
not need insulin treatment to survive.26

There are various causes of T2DM. Although the specific aetiologies are not known,
autoimmune destruction of β-cells does not occur, and patients do not have any of the other
known causes of diabetes.26 Most, but not all, patients with T2DM are overweight or obese.
Excess weight itself causes some degree of insulin resistance.27 Patients who are not obese or
overweight by traditional weight criteria may have an increased percentage of body fat
distributed predominantly in the abdominal region.26,27 Ketoacidosis seldom occurs
spontaneously in T2DM; when seen, it usually arises in association with the stress of another
illness such as infection.26 T2DM frequently goes undiagnosed for many years because

hyperglycaemia develops gradually and, at earlier stages, is often not severe enough for the
patient to notice the classic diabetes symptoms. Nevertheless, even undiagnosed patients are at
increased risk of developing Macrovascular and micro vascular complications. 26
Whereas patients with T2DM may have insulin levels that appear normal or elevated, the higher
blood glucose levels in these patients would be expected to result in even higher insulin values
had their β-cell function been normal. Thus, insulin secretion is defective in these patients and
insufficient to compensate for insulin resistance. Insulin resistance may improve with weight
reduction and/or pharmacological treatment of hyperglycaemia but is seldom restored to
normal.26,27

The risk of developing T2DM increases with age, obesity, and lack of physical activity. 3 It
occurs more frequently in women with prior gestational DM, in those with hypertension or
dyslipidemia, and in certain racial/ethnic subgroups (African American, American Indian,
Hispanic/Latino, and Asian American).26 It is often associated with a strong genetic
predisposition, more so than T1DM. However, the genetics of type 2 diabetes is poorly
understood.3,26

2.1.3.3 Gestational Diabetes mellitus (GDM)
For many years, GDM was defined as any degree of glucose intolerance that was first
recognized during pregnancy, regardless of whether the condition may have predated the
pregnancy or persisted after the pregnancy.26 This definition facilitated a uniform strategy for
detection and classification of GDM, but it was limited by imprecision.
The ongoing epidemic of obesity and diabetes has led to more T2DM in women of childbearing
age, with an increase in the number of pregnant women with undiagnosed T2DM. 27 Because
of the number of pregnant women with undiagnosed T2DM, it is reasonable to test women
with risk factors for T2DM at their initial prenatal visit, using standard diagnostic criteria.
Women with diabetes in the first trimester would be classified as having T2DM. GDM is
diabetes diagnosed in the second or third trimester of pregnancy that is not clearly either type
I or type II
diabetes.26,27

2.1.3.4: Other specific types: These include monogenic diabetes syndromes (such as neonatal
diabetes and maturity-onset diabetes of the young [MODY]), diseases of the exocrine pancreas
(such as cystic fibrosis), and drug- or chemical-induced diabetes (such as with glucocorticoid
use, in the treatment of HIV/AIDS or after organ transplantation).3,26,27
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Diseases of the exocrine pancreas are also a cause of diabetes mellitus. 3 Any process that
diffusely injures the pancreas can cause diabetes. Acquired processes include pancreatitis,
trauma, infection, pancreatectomy, and pancreatic carcinoma.3 With the exception of that
caused by cancer, damage to the pancreas must be extensive for diabetes to occur;
adenocarcinomas that
involve only a small portion of the pancreas have been associated with diabetes. 3

Endocrinopathies: Several hormones (e.g., growth hormone, cortisol, glucagon, and
epinephrine) antagonize insulin action. Excess amounts of these hormones (e.g. acromegaly,
Cushing’s syndrome, glucagonoma, pheochromocytoma, respectively) can cause diabetes.3,27
This generally occurs in individuals with pre-existing defects in insulin secretion, and
hyperglycaemia typically resolves when the hormone excess is resolved. Somatostatinomas,
and aldosteronoma-induced hypokalaemia, can cause diabetes, at least in part, by inhibiting
insulin secretion. Hyperglycaemia generally resolves after successful removal of the tumor. 3
Drug- or chemical-induced diabetes: Many drugs can impair insulin secretion. These drugs
may not cause diabetes by themselves, but they may precipitate diabetes in individuals with
insulin resistance. In such cases, the classification is unclear because the sequence or relative
importance of β-cell dysfunction and insulin resistance is unknown. Certain toxins such as
Vacor (a rat poison) and intravenous pentamidine can permanently destroy pancreatic β-cells.26
Such drug reactions fortunately are rare. There are also many drugs and hormones that can
impair insulin action.3 Examples include nicotinic acid and glucocorticoids. Patients receiving
-interferon have been reported to develop diabetes associated with islet cell antibodies and,
in certain
instances, severe insulin deficiency.3,26
Certain viruses have been associated with β-cell destruction. Diabetes occurs in patients with
congenital rubella, although most of these patients have HLA and immune markers
characteristic of T1DM. In addition, coxsackie virus B, cytomegalovirus, adenovirus, and
mumps have been implicated in inducing certain cases of the disease. 3
Neonatal diabetes is a monogenic form of diabetes with onset in the first six months of life. 26
It can be mistaken for the more common type I diabetes, but type I diabetes rarely occurs before
six months of age. Neonatal diabetes can either be transient or permanent. 26 The most common
genetic defect causing transient disease is a defect on ZAC/HYAMI imprinting, whereas
permanent neonatal diabetes is most commonly an autosomal dominant defect in the gene
encoding the Kir6.2 subunit of the β-cell KATP channel. Correct diagnosis has important
implications, because children with neonatal diabetes due to mutations affecting Kir6.2 should
be

treated with sulfonylureas rather than insulin.26

MODY is characterized by impaired insulin secretion with minimal or no defects in insulin
action.26,27 It is inherited in an autosomal dominant pattern. Abnormalities at six genetic loci
on different chromosomes have been identified to date.26 The most common form (MODY 3)
is associated with mutations on chromosome 12 in a hepatic transcription factor referred to as
hepatocyte nuclear factor (HNF)-1a and also referred to as transcription factor-1 (TCF-1). The
second most common form (MODY 2) is associated with mutations in the glucokinase gene
on chromosome 7p and results in a defective glucokinase molecule. Glucokinase converts
glucose to glucose-6-phosphate, the metabolism of which, in turn, stimulates insulin secretion
by the βcell.26

Cystic fibrosis–related diabetes (CFRD) is the most common comorbidity in people with cystic
fibrosis, occurring in approximately 20% of adolescents and 40–50% of adults.26 Diabetes in
this population, compared with individuals with type I or type II diabetes, is associated with
worse nutritional status, more severe inflammatory lung disease, and greater mortality. Insulin
insufficiency is the primary defect in CFRD.3 Genetically determined β-cell function and
insulin resistance associated with infection and inflammation may also contribute to the
development of CFRD. Milder abnormalities of glucose tolerance are even more common and
occur at earlier
ages than CFRD.3,26

2.1.4 DIAGNOSIS OF DIABETES MELLITUS.
Diabetes may be diagnosed based on the plasma glucose criteria; either the fasting plasma
glucose (FPG) or the 2-h plasma glucose (2-H PG) value after a 75-g oral glucose tolerance
test (OGTT) or the A1C criteria (Table 2.1).26-28 The same tests are used to screen for and
diagnose
diabetes and to detect individuals with prediabetes.26
The criteria for diagnosis of diabetes mellitus include: 3,26,27

1. Fasting plasma glucose ≥ 7.0mmol/L (126mg/dL). Fasting is defined as no caloric
intake for at least eight hours.
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2. 2h- post prandial glucose ≥11.1mmol/L (200mg/dL).
3. Glycated haemoglobin ≥6.5% (48mmol/mol).
4. A random plasma glucose ≥11.1mmol/L (200mg/dL) in a patient with classic
symptoms of hyperglycaemia or hyperglycaemic crisis.

Table 2.2: American Diabetes Association Criteria for diagnosis of Diabetes.

Source: Adapted from American Diabetes Association. Diagnosis and classification of diabetes mellitus. Diabetes Care 2016;
39(1):S13–S22.

Unless there is a clear clinical diagnosis (e.g., patient in a hyperglycaemic crisis or with classic
symptoms of hyperglycaemia and a random plasma glucose ≥200 mg/dL [11.1mmol/L]), a
second test is required for confirmation.26 It is recommended that the same test be repeated
without delay using a new blood sample for confirmation because there will be a greater
likelihood of concurrence.26 For example, if the A1C is 7.0% (53 mmol/mol) and a repeat result
is 6.8% (51 mmol/mol),the diagnosis of diabetes is confirmed.26 If two different tests (such as
A1C and FPG) are both above the diagnostic threshold, this also confirms the diagnosis. On
the other hand, if a patient has discordant results from two different tests, then the test result
that is above the diagnostic cut point should be repeated.26 The diagnosis is made on the basis
of the confirmed test. For example, if a patient meets the diabetes criterion of the A1C (two
results ≥6.5% [48 mmol/mol]) but not FPG (˂126 mg/dL [7.0 mmol/L]), that person should
nevertheless be considered to have diabetes.26

2.1.5 PATHOPHYSIOLOGY OF DIABETES MELLITUS
Plasma glucose level is determined by the balance in the rate of glucose entering and leaving
the circulation.29 Absorption of dietary carbohydrates, glycogenolysis and gluconeogenensis
are the main sources of plasma glucose.30
The liver is a central player in buffering plasma glucose contributing either by net hepatic
glucose utilization (HGU) or net hepatic glucose production (HGP) depending on the plasma
glucose level exceeding or falling below a critical threshold value (‘set point’) of ∼6 mmol.
The hepatocytes perform this function via glycogenesis, glycogenolysis, glycolysis and
gluconeogenensis thereby storing glucose as glycogen or synthesizing glucose from lactate,
glycerol and glucoplastic amino acids.31

Glucose homeostasis is controlled mainly by insulin and glucagon. In the liver insulin increases
the activity of glucose utilizing pathways (glycolysis, glycogenesis) and decreases glucose
producing pathways (gluconeogenensis, glycogenolysis), whereas glucagon and epinephrine
have contrary effects.31 Insulin controls postprandial glucose by signalling cells of
insulinsensitive peripheral tissues, primarily skeletal muscle to increase glucose uptake, 32
promoting glycogenesis, and simultaneously inhibiting glucagon secretion from pancreatic αcells, thus signalling the liver to stop producing glucose via glycogenolysis and
gluconeogenensis. Insulin is not secreted if the blood glucose concentration is ≤ 3.3mmol/l, but
is secreted in increasing amounts as glucose concentrations increase beyond this threshold. 29
Type II diabetes mellitus is a heterogeneous syndrome characterized by abnormalities in
protein, carbohydrate and fat metabolism.32 Its development requires the presence of two
fundamental defects, i.e. insulin resistance and impaired insulin secretion (defective beta-cell
function), which disrupt the delicate balance by which insulin target tissues communicate with
the beta cells and vice versa.32 Insulin resistance could be defined as a steady state plasma
glucose level that is higher than would be expected for the prevailing plasma insulin.33 For
diabetics in the fasting state, plasma glucose is derived from glycogenolysis and
gluconeogenensis under the influence of glucagon but the relative deficiency of exogenous
insulin in the circulation does not properly regulate these processes.29 While in the fed state,
exogenous insulin is ineffective in suppressing glucagon secretion through the physiological
paracrine route resulting in elevated hepatic glucose production. As a result, the appearance of
glucose in the circulation exceeds the rate of glucose disappearance. The net effect is
postprandial hyperglycaemia.29
Type II diabetes is caused by a combination of genetic factors related to impaired insulin
secretion, insulin resistance, and environmental factors such as obesity, overeating, lack of
exercise, and stress, as well as aging. It is typically a multifactorial disease involving multiple
genes and environmental factors to varying extents.34 Numerous mechanisms have been
proposed including ectopic fat storage exerting a toxic effect in liver, muscle and pancreas, and
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secretion of various adipocytokins that may interfere with insulin action and possibly insulin
secretion.35

The progression from normal glucose tolerance (NGT) to type II diabetes involves intermediate
stages of impaired fasting glucose (IFG) and impaired glucose tolerance (IGT), also known as
prediabetes.36 Type II diabetes is progressive, and one main factor responsible for this is a
continued decline in β-cell function.37 It has been demonstrated that diabetes and prediabetes
do not develop until the β-cells fail to compensate appropriately to the peripheral insulin
resistance state. Insulin resistance occurs 10–20 years before the onset of the disease and that
it is the best
predictor of whether or not an individual will later become diabetic.36,37

2.1.6 COMPLICATIONS OF DIABETES
Diabetes is one of the non-communicable diseases causing high morbidity and mortality in
Africa.38 The complications due to diabetes are a major cause of disability, reduced quality of
life, and death. These complications are either acute or chronic and the chronic could be
microvascular (diabetic nephropathy, neuropathy, and retinopathy) or macrovascular (coronary
artery disease, peripheral artery disease, and stroke).39,40

Acute complications
They include non-metabolic complications such as severe infections and malignant otitis
externa etc. The acute metabolic (hyperglycaemic) complications include: Diabetic
ketoacidosis (DKA), hyperglycaemic hyperosmolar state (HHS) and lactic acidosis.41
The underlying pathophysiological problem is absolute (DKA) or relative (HHS) deficiency of
insulin with an increase in the concentration of counter regulatory hormones especially
glucagon. Both present with prostration, polyuria, and polydipsia and often have alteration in
level of consciousness. Other physical findings include dehydration; tachycardia and
hypotension.41 The incidence of hyperglycaemic emergencies (HE) is increasing worldwide. It
is common in Africa with worse prognosis.39 Diabetic ketoacidosis may have a mortality rate
of 10–30% and is often due to a lack of insulin or delayed presentation (which may be due to
failure to diagnose or misdiagnosis by the healthcare provider or initial presentation to
traditional healers).42 The mortality and morbidity of acute metabolic complications of
diabetes, particularly DKA and HHS are unacceptably high in Nigeria.41 Okoro and co-workers
in Ilorin 2007 reported a crude

mortality rate of 22% and 25% for DKA and HHS respectively.43

Hypoglycaemia as a cause of hospital admission is more frequently related to sulfonylurea
drugs (33% of hypoglycaemic admissions in one study), and such hypoglycaemia may be
severe and prolonged. Severe diabetes-related infections can also perhaps be considered an
acute complication of the disease. Metabolic and infective complications have been the major
reasons for the high excess mortality associated with diabetes in Africa.39

Chronic complications
Chronic symptoms of diabetes are due to vascular damage from persistent hyperglycaemia
which leads to end-organ damage. Generally, the injurious effects of hyperglycaemia are
separated into macrovascular and microvascular complications.40 These complications have
devastating consequences on health and quality of life and have been found to set in long before
clinical manifestation of the disease.44 The onset of these complications can be reduced if the
diagnosis is made early and appropriate treatment is commenced promptly. As it is recognized
that the onset of the disease and its complications predate the symptoms, it is expedient that
screening procedures are undertaken to diagnose the disease in the individual as early as
possible to minimize the risk of complications.45 The risk of developing microvascular and
macrovascular complications of diabetes depends on both the duration and the severity of
hyperglycemia.45 Well-conducted epidemiological data regarding chronic diabetic
complications in Africa are limited. Most reports have small samples derived from tertiary
referral clinics, underlining the need for larger scale community-based studies. However, there
is little doubt that the prevalence
of complications has increased in keeping with the rising occurrence of diabetes.46
Diabetic Retinopathy: Diabetic retinopathy may be the most common microvascular
complication responsible for approximately 10,000 new cases of blindness every year in the
United States alone.40 Retinopathy may begin to develop as early as seven years before the
diagnosis of diabetes in patients with type II diabetes.40 It is said to account for 12% of new
cases of blindness in the US and 11.9% of all blind registration in those aged 16–64 years in
the United Kingdom.46 A systematic review of diabetes in sub-Saharan Africa between 1999
and 2011
reported that the prevalence of diabetes retinopathy varied from 7% to 63%.47

The prevalence of retinopathy among Nigerians with type II diabetes has been estimated to
range between 20–56%.48 Olamoyegun et al. reported a prevalence of 48.9% in Ogbomoso,48
while Rotimi and colleagues reported 18% from a study of seven centres in Ghana and
Nigeria.49
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The major risk factors for the development of diabetic retinopathy include disease duration,
degree of hyperglycaemia, hypertension, dyslipidemia, and genetic factors. 47 Diabetes-related
blindness is a personal catastrophe to the individual.50 Intensive diabetes management with the
goal of achieving near normoglycaemia prevents or delays the onset of retinopathy, and
lowering blood pressure reduces its progression.
Diabetic Nephropathy: This is defined by proteinuria > 500 mg in 24 hours in the setting of
diabetes, but it is preceded by lower degrees of proteinuria, or “microalbuminuria.”
Microalbuminuria is defined as albumin excretion of 30-299mg/24 hours. Without
intervention, diabetic patients with microalbuminuria typically progress to proteinuria and
overt diabetic nephropathy.49 Diabetic nephropathy is the leading cause of end-stage renal
disease worldwide.47,48 Additionally, in Africa it is probably the third most common cause of
chronic kidney disease after hypertension and glomerulonephritis. 47 The prevalence of
nephropathy in Nigerian patients with type II diabetes rose from 7% in 1963 to 56.5% in
1999, and a recent study found a prevalence of 55.4%.48 Cross-sectional and longitudinal
studies have identified factors associated with a high risk of nephropathy such as elevated
blood pressure and glycosylated haemoglobin, dyslipidemia, smoking, advanced age, and
insulin resistance.47
Diabetic Neuropathy: Diabetic neuropathy is recognized by the American Diabetes
Association (ADA) as “the presence of symptoms and/or signs of peripheral nerve dysfunction
in people with diabetes after the exclusion of other causes.49 Diabetes can affect the somatic
and autonomic nervous systems. Peripheral neuropathy is the most common chronic
complication of diabetes.51
In Africa, as in the rest of the world, peripheral neuropathy is the main risk factor in the
pathogenesis of foot ulceration in diabetic patients. 49 The diabetic foot, characterized by the
triad of neuropathy, infection, and ischaemic is a common and serious complication of diabetes
leading to long periods of hospitalization of the affected patient and the risk of limb
amputation.52 The proportion of type II diabetics with neuropathy in sub-Saharan Africa in a
study ranged from 27% to 59%.47 A study in South western Nigeria found diabetic neuropathy
to be the most common complication in 69.9% of the participants and some of its consequences
include pain, falls, foot ulceration, sleep impairment, depression, and impaired quality of life. 48
The clinical manifestations of diabetic autonomic neuropathy include resting tachycardia,
exercise intolerance, orthostatic hypotension, constipation, gastroparesis, erectile dysfunction,
sudomotor dysfunction, impaired neurovascular function, and, potentially, autonomic failure
in response to hypoglycemia.53,54 These should be elicited during history and physical
examination. Erectile Dysfunction: Erectile dysfunction (ED) is one of the main
complications in diabetes mellitus.55 Approximately 20%–75% of diabetic men suffer from

ED, which often occurs 10–15 years earlier and is more severe than that of non-diabetic men.55
The causes of erectile dysfunction in men with diabetes are complex and involve impairments
in blood vessel, muscle, and nerve function.55 Erectile dysfunction is defined as the persistent
inability to achieve or maintain penile erection sufficient for satisfactory sexual performance.56
With a reported prevalence of 35 to 85%, ED is one of the most common complications of
DM.56,57 Diabetes is an established risk factor for sexual dysfunction in men; a threefold
increased risk of erectile dysfunction (ED) was documented in diabetic men compared with
non-diabetic men.58 Erectile dysfunction is associated with grave psychosocial and clinical
consequences including depression and poor quality of life. In fact, there is a vicious cycle
between ED, depression, and glycaemic control.56
Cardiovascular Disease: Cardiovascular disease is a major cause of death and disability in
people with diabetes, accounting for 44% of deaths in people with type I diabetes and 52% of
deaths in people with type II diabetes worldwide in 2001.47 The clinical spectrum of
cardiovascular disease is coronary heart disease (Angina, acute coronary artery syndrome,
congestive cardiac failure, and sudden death), cerebrovascular disease (Stroke, transient
ischaemic attack, and dementia) and peripheral vascular disease (intermittent claudication, foot
ulcers and gangrene).
The central pathological mechanism in macrovascular disease is the process of atherosclerosis,
which leads to narrowing of arterial walls throughout the body.49 Macrovascular complications
of diabetes are considered rare in Africa despite a high prevalence of hypertension.
Cardiovascular disease is one of the major causes of mortality and morbidity in modern
societies, and is set to overtake infectious diseases in the developing world as the most common
cause of death.47 The
ADA recommends that Physicians assess cardiovascular risk factors in their patients with
diabetes at least once a year and consider use of aspirin therapy, which is effective and
inexpensive.54

2.1.7 MANAGEMENT OF DIABETES MELLITUS
Diabetes management is a collaborative therapeutic alliance involving the patient and family,
the physician, and other members of the health care team.53 It requires continuing medical care
and ongoing patient self-management education and support to prevent acute complications
and to reduce the risk of long-term complications.54
The overall goal of diabetes management is to improve the quality of life and productivity of
people with diabetes by: Early diagnosis, prevention of short-term and long-term morbidities,
prevention of premature mortality, promotion of self-care practices and empowerment of
people with diabetes and reduction of the personal, family and societal burden of diabetes. 53A
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complete medical evaluation is essential in order to detect the presence of diabetes
complications.
Management of Type II diabetes entails the following components: 54,53,59

1. Treatment of hyperglycaemia.
a. Non –pharmacological which involves lifestyle modification through:

i.

Education

ii.

Diet

iii.

Physical
activity/Exercise

b. Pharmacological:

i.

Oral glucose lowering agents (OGLA) or oral

hypoglycaemic agents.

ii.

Insulin. iii. Combination Therapies - Oral glucose

lowering agents and insulin.

2. Treatment of hypertension and dyslipidemia.

3. Prevention and treatment of microvascular complications.

4. Prevention and treatment of macrovascular complications.

2.1.7.1 NON-PHARMACOLOGICAL MANAGEMENT

Education
This is an essential component of diabetes patient management. To ensure appropriate
management, the patient and his family need to acquire the basic knowledge and skills and set
therapeutic goals. Educating diabetic patients about the disease, its management and
therapeutic goals is a continuous process.

Diet
Dietary management is considered to be one of the cornerstones of diabetes care. It is based on
the principle of healthy eating in the context of social, cultural and psychological influences on
food choices.60 Along with increasing levels of physical activity; it is the first step in the
management of newly diagnosed patients with type II diabetes.
Individualized medical nutrition therapy (MNT); preferably provided by a registered dietitian
is essential to achieving treatment goals. Hence, Primary care Physicians need to offer simple,
explained written dietary instructions to diabetic patients, especially when access to a licensed
dietician is difficult. Patients are encouraged to plan their diet based on affordable traditional
eating patterns, to restrict calories moderately, and to eat regularly without binge eating. They
are encouraged to eat meals higher in complex carbohydrates (starches), fibre, vegetables, and
fruits and avoid animal fat, salt and simple sugars in food and drinks. It is important that
diabetics avoid or limit alcohol consumption to three units/day (males) and two units/day
(females) because it is calorie-dense.53,60

Dietary counselling is a continuing process to be reinforced during each visit by all members
of the health care team.60 MNT can reduce HbA1c by 1-2%, depending on the duration of
diabetes.54

Physical activity and exercise
Physical activity refers to behaviour, specifically a body movement that occurs from skeletal
muscle contraction and results in increased energy expenditure above resting metabolic rate.
Exercise, or “exercise training,” is a specific type of physical activity that is performed with
the intention of enhancing components of physical fitness.61 Regular physical activity improves
metabolic control, increases insulin sensitivity, improves cardiovascular health, helps weight
loss
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and its maintenance, and improves well-being.54,62

Types of exercise include- aerobic (swimming, cycling, treadmill, walking, running, jumping
rope), endurance, passive, and resistance (weight lifting) exercise.61 Joint American College of
Sports Medicine/American Heart Association Guidelines recommends at least 150 min/week
of moderate- intensity aerobic physical activity (50-70% of maximum heart rate) and/or at least
90 min/week of vigorous aerobic exercise (70% of maximum heart rate). The physical activity
should be distributed over at least 3 days/week and with no more than 2 consecutive days
without physical activity.61,63,64 A combination of aerobic and resistance exercise may be more
effective for diabetes management than either type of exercise alone. 61

2.1.7.2

PHARMACOLOGICAL MANAGEMENT

This is indicated when an individual’s glycaemic targets are not met by a combination of
dietary modification and physical activity/exercise.53 Oral pharmacotherapy or insulin may be
indicated at first presentation if the fasting plasma glucose is >11mmol/L or the random plasma
glucose is >15mmol/L.53,65 There are five main classes of oral medications approved for the
treatment of type II diabetes: Secretagogues which include sulfonylureas (Chlopropamide,
Glimepiride) and non-sulfonylureas; biguanides; thiazolidinediones; alpha glucosidase
inhibitors; and dipeptidyl peptidase (DPP)-IV inhibitors.65
The choice of oral hypoglycaemic agent used depends on patient’s characteristics, lifestyle,
degree of glycaemic control, access to drugs, economic status and mutual agreement between
the patient and the doctor. Monotherapy with either metformin or sulphonylureas should be the
initial choice considering the patients weight.53 However, the use of stepped-care approach is
recommended, as monotherapy is seldom sufficient, because of the progressive nature of the
disease. Combination therapy should also be considered as initial choice if HBA1c is greater
than 8%.53 Long-acting sulphonylureas are avoided in elderly patients; rather short-acting
sulphonylureas such as glimepiride, gliclazide are used in them. Combination therapy using
oral glucose lowering agents (OGLAs) with different mechanisms of action is indicated if
monotherapy with one of the agents has failed.53.59
The rapid acting secretagogues (glitinides) and the alpha glucosidase inhibitors allow for
flexibility in the glycaemic management but are relatively expensive. OGLAs are replaced or

insulin is added to the treatment regimen when oral combination therapy fails. 26

Insulin Therapy
Most patients with type I diabetes mellitus are treated with multiple-dose insulin injections or
continuous subcutaneous insulin infusion. Type II diabetics may also require insulin for their
treatment at initial diagnosis of subsequently for their treatment.26

Indications for use of insulin in type II diabetes. 53,54,59
1.

Symptomatic initial presentation with severe hyperglycaemia.

2.

Presentation in hyperglycaemic emergency.

3.

Peri-operative period especially major or emergency surgery.

4.

Other medical conditions requiring tight glycaemic control e.g. acute myocardial
infarction, stroke and sepsis.

5.

Organ failure (e.g. renal, liver, heart).

6.

Pregnancy.

7.

Latent autoimmune diabetes of adults (LADA).

8.

Contraindications to OGLAs.

9.

Failure to meet glycaemic targets with OGLAs.
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Supplemental Therapy:
Intermediate acting insulin is given as a total daily dose calculated by: Kg x 0.2 IU of insulin
(70 kg patient x 0.2 IU = 14IU insulin).53 The OGLAs are continued (half maximum dose of
sulphonylureas and metformin dose of 2g/day, or the sulphonylureas stopped and metformin
continued).53 Monitoring of the blood glucose level is essential.

Substitution Therapy:
OGLAs are discontinued (unless the patient is obese where metformin will be continued), and
a pre-mixed insulin is introduced twice daily at a dosage of 0.2 IU/kg body weight. 53 This is
split into 2/3 in the morning and 1/3 in the evening, at 30 minutes before the morning and the
evening
meals. A referral is considered if the requirement of insulin exceeds 30units/day.53

2.2

DEPRESSION

2.2.1

OVERVIEW

Depression is a significant contributor to the global burden of disease and it affects people in
all communities across the world. Depressive disorders often start at a young age; they reduce
people’s functioning and often are recurring.66 The World Health Organization ranks
depression as the fourth leading cause of disability worldwide, and projects that by 2020 it will
be the second leading cause.67 Depression is a common mental disorder that presents with
depressed mood, loss of interest or pleasure, decreased energy, feelings of guilt or low selfworth, disturbed sleep or appetite, and poor concentration for at least two weeks.4 At its worst,
depression can lead to suicide and for every person who completes a suicide, 20 or more may
attempt to end his or
her life.4,66

2.2.2

EPIDEMIOLOGY OF DEPRESSION

Globally depression is estimated to affect 350 million people and the lifetime prevalence rates
range from approximately 3% in Japan to 16.9% in the United States, with most countries
falling between 8% and 12%.66
In sub-Saharan Africa, a region with the highest burden of communicable disease,
neuropsychiatric disorders account for nearly 10% of the total burden of disease. 68 The
prevalence in South Africa was 9.8% for lifetime and 4.9% for twelve months.68 In the World
Health Organization survey, prevalence rates for any mood disorder ranged from 3.3% in
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Nigeria to 21.4% in the USA, while projected lifetime risk for any mood disorder ranged from
7.3% in China to 31.4% in the USA.68 Women are particularly at risk and have almost twice
the lifetime
prevalence as men.66,68,69
More than 90% of persons with depression are treated in family practice clinics; only about
10% of patients are referred to psychiatrists, and about 1% are admitted to hospital. 70 However,
only about one-third of depressed patients who present to Family Physicians are correctly
diagnosed.70

2.2.3

AETIOLOGY OF DEPRESSION

Depression is caused by an inherited abnormality of noradrenergic, serotoninergic or
cholinergic functioning, of variable degree, in the hypothalamus (or related limbic structures)
and certain brainstem structures.71 The experience of loss in childhood or adult years may
exacerbate this inherited abnormality, or even possibly, in some cases, cause it. The exact
aetiology of depression is not known but factors that may be involved include- Genetic,
biological, and
environmental.71

Genetic: First-degree relatives of patients with depression have two to three times higher
prevalence and the concordance rate for dizygotic and monozygotic twins is 20% and 50%
respectively.71

Biologic: Abnormalities in the hypothalamic-pituitary axis are clearly present in depression,
and the great majority of patients will demonstrate no suppression on the dexamethasone
suppression test, blunting of the thyroid stimulating hormone response to thyrotropin releasing
hormone or blunting of the growth hormone response to clonidine.71
Environmental: Environmental factors are important and it appears childhood loss may be the
most important. Losses through death or divorce are precipitants for adults.71

2.2.4 CLASSIFICATION OF DEPRESSION
Depression can be classified based on the presence or absence of mania as.4,66

Depressive episode: Involves symptoms such as depressed mood, loss of interest and
enjoyment, and increased fatigability. Depending on the number and severity of symptoms, a
depressive
episode can be categorized as mild, moderate, or severe.4,66

Bipolar affective disorder: Typically consists of both manic and depressive episodes
separated by periods of normal mood. Manic episodes involve elevated mood and increased
energy, resulting in over-activity, pressure of speech and decreased need for sleep.66
Depression can also be classified based on number of symptoms, severity of symptoms and
functional impairment into: 4,66

a.

Sub-threshold depressive symptoms: fewer than five symptoms of depression.

b.

Mild depression: few, if any, symptoms in excess of the five required to make
the

c.

diagnosis, and the symptoms result in only minor functional impairment.

Moderate depression: symptoms or functional impairment are between ‘mild’
and
‘severe’.

d.

Severe depression: most symptoms and the symptoms markedly interfere with
functioning; can occur with or without psychotic symptom.
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2.2.5 DIAGNOSIS OF DEPRESSION
Depression is diagnosed using the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-V).72,73
DSM-V Criteria:

A. At least five of these symptoms for two weeks and represent a change from previous
functioning; at least one of the symptoms is depressed mood or loss of interest or
pleasure.

1. Depressed mood most of the day (can be irritable mood in children or adolescents).

2. Markedly diminished interest or pleasure in all, or almost all, activities most of the
day.

3. Significant weight loss when not dieting or weight gain (change of more than 5%
of body weight in a month), or decrease or increase in appetite nearly every day.

4. Insomnia or hypersomnia nearly every day.

5. Psychomotor agitation or retardation nearly every day.

6. Fatigue or loss of energy nearly every day.

7. Feeling of worthlessness, or excessive, or inappropriate guilt nearly every day.

8. Diminished ability to think or concentrate, or indecisiveness, nearly every day.

9. Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation
without a specific plan, or a suicide attempt or a specific plan for committing
suicide.

B. The symptoms cause clinically significant distress or impairment in social,
occupational, or other important areas of functioning.

C. The episode is not attributable to the physiological effects of a substance or to another
medical condition.

D. The occurrence of the major depressive episode is not better explained by
schizoaffective disorder, schizophrenia, schizophreniform disorder, delusional
disorder, or other specified and unspecified schizophrenia spectrum and other
psychotic disorders. E. There has never been a manic episode or a hypomanic episode.

2.2.6

MANAGEMENT OF DEPRESSION

The American Psychiatric Association (APA) recently updated its guideline on the treatment
of major depressive disorder. The new evidence-based
guideline
summarizes
recommendations on the use of antidepressants and other drug therapies; psychotherapy,
including cognitive behaviour therapy; and electroconvulsive therapy (ECT). 74
Patients with mild to moderate depression are to be treated with antidepressants or
psychotherapy.66 Combined pharmacotherapy and psychotherapy may be useful in patients
with psychosocial or interpersonal problems, intrapsychic conflict, or a co-occurring axis II
disorder. In patients with severe depression without psychotic features, pharmacotherapy,
combined pharmacotherapy and psychotherapy, or ECT can be used; however, psychotherapy
should not be used alone.74 In patients with severe depression with psychotic features,
antidepressant and antipsychotic agents are to be used, with or without psychotherapy. ECT is
also an option.66,74
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2.2.6.1 NON-PHARMACOLOGICAL MANAGEMENT
Exercise: Studies have demonstrated exercise to be effective in reducing depression symptoms.
Studies have also found exercise to be as effective as medication or psychological interventions
in the treatment of depression.75
Psychotherapy: Cognitive behaviour therapy (CBT) and interpersonal therapy have been
proven effective in the treatment of depression. CBT usually consists of behavioural activation
techniques and methods to increase coping skills, improve communication skills and peer
relationships, solve problems, combat negative thinking patterns, and regulate emotions. 76 In
contrast, interpersonal therapy generally focuses on adapting to changes in relationships,
transitioning personal roles, and forming interpersonal relationships.66,76

2.2.6.2 PHARMACOLOGICAL MANAGEMENT
The choice of initial treatment with antidepressants should be based on safety, anticipated side
effects, and cost.77 Example of antidepressants include-74,77

a. Tricyclic antidepressants (TCA): Amitryptyline, Imipramine, Nortriptyline.

b. Selective serotonin reuptake inhibitors (SSRIs): Fluoxetine, Paroxetine, Sertraline,

Citalopram.

c. Serotonin Norepinephrine reuptake inhibitors (SNRIs): Duloxetine, Venlafaxine.

d. Monoamine oxidase inhibitors: Phenelzine, Tranylcypromine, Isocarboxazid.

e. Other second generation antidepressants: Bupropion, Mirtazapine, Nefazodone,

Trazodone.

2.3

DEPRESSION AMONG DIABETICS.

2.3.1 OVERVIEW
Adaptation to chronic diseases is a difficult and complex process. This may necessitate several
adjustments in the patient’s lifestyle. Social relationships may also be severely affected and
commonly emotional responses like withdrawal, loneliness, guilt feelings, hopelessness and
suicidal ideations have been noted.2 Diabetes mellitus is one of such chronic medical conditions
that could be associated with depressive syndromes.2
Depression and type II diabetes are some of the most common chronic conditions in primary
care.5 Individually, they are present in approximately 10% of primary care patients. 5 The
prevalence of clinical depression and presence of elevated depressive symptoms are higher
among persons with diabetes compared with the general population.6,9,10,13 These associations
maybe related to increased risk of depressive symptoms in individuals with diabetes, increased
risk of type II diabetes in individuals with depressive symptoms, or both. 6 The complex
mechanism to cope with chronic diseases requires self-determination to overcome the
emotional shock of the diagnoses and proper assimilation of information regarding self-care to
prevent disease complications.9 The collapse of these coping strategies over time due to low
psychological, emotional and social support renders significant comorbid depression,
exacerbating disease complications and poor prognosis.9 In a recent WHO study, the greatest
decrements in self-reported health were observed in those with both depression and diabetes,
more so than in those with depression and other chronic conditions such as angina, arthritis or
asthma.13 Compared with patients with diabetes alone, patients with depression and diabetes
have been shown to have poorer self-management and poor adherence to antidiabetic,
lipid-lowering and antihypertensive treatment. They are more likely to have higher
cardiovascular risk factors like smoking, obesity, sedentary lifestyle, and uncontrolled
hyperglycaemia.78 Depression may be a barrier to effective diabetes management and patients
with this comorbidity are likely to have higher microvascular and macrovascular complications
and higher mortality rates.78
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Depression has been found to be associated with lower quality of life, poorer diabetes self-care,
impaired glycaemic control, and an increased risk of developing diabetes-related
complications. Given the higher healthcare expenditure and increased mortality associated with
depression, it is therefore not surprising that clinical guidelines now recommend that all
patients with diabetes
undergo regular screening for depression.13

2.3.2

EPIDEMIOLOGY OF COMORBID DIABETES AND DEPRESSION

Diabetes and depression are not uncommon in our society today because the prevalence
rate of these conditions are rising substantially and is expected to increase in the coming
years. Both diabetes and depression are among the five major Non-Communicable Diseases
(NCD), which account for over 60% of all deaths and 48% of the years lost according to
Disability Adjusted Life Years
cardiovascular

(DALYs) worldwide.79 The five major NCDs are

disease, cancer, chronic respiratory diseases, diabetes and mental illness.79

Depression is twice as likely to occur in individuals with diabetes mellitus compared with
apparently healthy controls.15 Prevalence rates vary from 11% to 60%.15 Higher rates are
observed depending on study setting (clinical v. community), assessment tool (self-report
questionnaire v. Diagnostic tool) and design (uncontrolled v. controlled). 15 In a meta-analysis
that involved 42 studies, it was noted that the odds of depression in the group with diabetes
mellitus were twice that of those without diabetes mellitus. The prevalence of comorbid
depression was significantly higher in diabetic women (28%) than in diabetic men (18%).
Prevalence of depression in the uncontrolled population was 30% while in the controlled
studies it was 21%. Prevalence of depression in clinical samples was 32% and in community
studies it was 20%.12 Prevalence when assessed by self-report questionnaires was 31% but by
standardized diagnostic interviews it was 11%.12 A study in Jos, north central Nigeria puts the
prevalence at
19.4% with a male to female ratio of 1:3.80

2.3.3

DETERMINANTS OF DEPRESSION AMONG DIABETICS

The negative consequences of comorbid diabetes and depression on the patient, the family, and
the health system is enormous hence, the importance of determining the correlates of this
unhealthy union with the sole purpose of employing measures aimed at preventing its
occurrence or screening and effectively treating those affected. 81 Numerous local and
international studies have been conducted to that effect. In a systematic review of literature on
the relationship of diabetes and depression, Egede et al. found out that Diabetes and depression
are debilitating conditions that are associated with significant morbidity, mortality, and
healthcare costs.81 Coexisting depression in people with diabetes is associated with decreased
adherence to treatment, poor metabolic control, higher complication rates, decreased quality of
life, increased healthcare use and cost, increased disability and lost productivity, and increased
risk of death.13
In a study using survey and chart data from the Translating Research into Action for Diabetes
(TRIAD) study, Waitzfelder et al. in the US reported that 18% of diabetics had major
depression, with prevalence 2-3 times higher among patients with low socioeconomic status.
Pain and limited mobility were strongly associated with depression.82
Ferreira et al. in a study in Brazil found a higher frequency of depression among the diabetic
group (35.2%) compared to controls (21.1%), with a 2.4 times increased risk of depression. 83
Symptoms of diabetic neuropathy were significantly higher in subjects with depression, but
there was no relationship between depression and glycated haemoglobin level or presence of
microvascular and macrovascular complications.83

In a similar study among rural Appalachian clinic attendees, de Groot et al. discovered
comorbid diabetes and depression in 31% participants and younger age, unemployment, lack
of home ownership, greater number of medications, and higher BMI significantly predicted
depression status.84 Depression severity was associated with younger age, unemployment, and
greater number of prescribed medication but no significant difference was observed between
average
glycated haemoglobin level and depression.84

In a study of prevalence and predictors of depression in diabetics in Slovakia, Majdan et al.
confirmed that lower education and high degree of self-perceived severity of illness were
independent predictors of depression.1 They also found that 4% of patients had severe or
moderately severe depressive symptoms, 36% moderate, 13% mild, and 47% of subjects had
no or minimal depressive symptoms, while a study of the general population of Slovakia found
depressive symptoms in 23% of their subjects.1
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Ganasegeran et al. in a descriptive cross-sectional single-centre study in Malaysia revealed a
prevalence of 31.4% and 40.3% for anxiety and depression respectively among diabetics and
age, ethnicity, and monthly household income were significantly associated with depression. 9
They recommended that integrated psychological and medical care to boost self-determination
and confidence in the management of diabetes would catalyze optimal health outcomes among
patients with diabetes.9 Similar study among elderly type 2 diabetics in a rural community in
Malaysia by Suthahar et al. got depressive symptoms prevalence of 15.7% and significant
associations between depression and age 60 years and above, unemployment, smokers,
cognitive impairment, anxiety symptoms, and underweight. 79 Kaur et al. in an urban primary
care setting found a prevalence of 11.5% and females, Asian Indians, marital status (never
married, divorced/widowed/separated), a family history of psychiatric illness, less than 2 years
duration of
diabetes and current alcohol consumption to be significant predictors of depression.84
A recent study by Taranum et al. in Karnataka, south-western India concluded that depression
was significantly associated with higher age, female gender, lower socioeconomic status, and
presence of complications/comorbidities.85 Their prevalence of depression among diabetics
was 47%, with 26% having severe depression.85 Earlier, a study by Joseph and colleagues also
found the risk factors for depression among diabetics to include older age, female gender, low
socioeconomic status, being unskilled and retired, complication/comorbidities, overweight,
and being on insulin injection.86 They also got a high prevalence of 30.9% and 14.35% for
moderate and severe depression among diabetics respectively.86 Another study in a tertiary care
hospital in North India discovered that 23% of the diabetics met the criteria for major
depression and 18% for moderate while age greater than 54 years, central obesity, neuropathy,
peripheral vascular disease, diabetic foot disease, and pill burden were strongly associated with
depression.78 However, the likelihood of depression was not significant with duration of
diabetes and insulin
use.78

Sweileh et al. in a study to investigate the prevalence of depression among type II diabetic
patients and to examine the relationship between depression and socio-demographic factors,
clinical factors, and glycaemic control in Palestine discovered that one hundred and twenty
patients (40.2%) scored ≥16 on BDI-II scale.87 Statistically significant association was found
between high BDI-II score (≥16) and female gender, low educational level, having no current
job, having multiple additional illnesses, low medication adherence and obesity (BMI ≥30
kg/m2).87 No significant association between BDI score and glycaemic control, duration of
diabetes, and other socio-demographic factors was found.87
There is very limited data on the prevalence of comorbid depression and diabetes in Africa and
sub-Saharan Africa.88 This is despite the increasing burden of these two non-communicable
diseases in this region.88 Shirey et al. in their study suggested that depression is common among

people with diabetes in rural western Kenya, which may profoundly impact diabetes control
and treatment adherence.88 They revealed that among 253 patients, 20.9% screened positive
for depression.88 Prevalence in females was higher than in males; 27% vs. 15%. Glycaemic
control trends were better in those screening negative; at 24 months post-enrolment mean
HbA1c was 7.5 for those screening negative and 9.5 for those screening positive.88
A study by Habtewold et al. in Addis Ababa, Ethiopia of 264 participants had a prevalence of
44.7% depressed diabetics and the statistically significant risk factors for depression were
presence of diabetic complications, low monthly family income, diabetic nephropathy,
negative life event, and poor social support.89 They recommended early diagnosis and prompt
treatment to curtail this trend.89 A similar research in Northwest Ethiopia had different findings;
in that study only 15.4% of patients met the criteria for depression with religion and duration
of diabetes as
the only risk factors for depression in the diabetic patients.90

Camara et al. in a study of the prevalence of anxiety and depression among diabetic African
patients in Guinea concluded that anxiety and depression symptoms in people with type II
diabetes are common in Guinea.91 Urban residence, level of socio-economic status and high
levels of HbA1c were significantly associated with a higher risk of anxiety or depression,
highlighting the psychological burden related to diabetes in Africa.91
To replicate, in Zambia, a recent global study by the WHO, which reported that the odds of
depression were not increased in African people with diabetes, and to explore the
sociodemographic and clinical factors associated with depression, Hapunda et al. carried out a
research and revealed that contrary to the WHO study, depression was a common comorbid
health problem among Zambian people with diabetes.92 They found that being female and
having
a low socioeconomic status were positive predictors of depression.92

A number of studies on the comorbidity of diabetes and depression have been conducted in
Nigeria, and these have showed that this condition is common in our environment. A study by
James et al. in Benin, Edo state Nigeria showed that 30% of diabetic patients met the criteria
for diagnosis of clinical depression compared to 9.5% of the control group and having a smaller
income and more children were significantly correlated with higher depression symptoms on
the
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Becks depression inventory (BDI).15 Another study by Igwe et al. in Enugu, south-eastern
Nigeria found the prevalence of depression to be 27.8% and 26.7% among diabetics and
hypertensive patients respectively.2 Depression was higher in subjects with diabetes if they
were not married or had no education similarly the subjects with essential hypertension were
more likely to have depression if they were not married, had no education or not employed. 2
Suicidal behaviour was higher in subjects with diabetes if they had no education while in
essential hypertension suicidal behaviour was higher in females, those not married and those
not educated.2
In a study of the clinical correlates of depression among diabetics in Jos, Nigeria by Agbir et
al. which was conducted at the medical out-patient department (MOPD) a total of 31 of the
160 diabetic subjects were identified as depressed using DSM-IV criteria giving a one-year
prevalence rate of 19.4%.80 Twenty-one (67.7%) of these depressed diabetics were rated as
having minor depression and 10(32.5%) as moderate to severe depression using Hamilton
Depression Rating Scale (HDRS).80 Depression among diabetics studied was significantly
associated with gender (p = 0.001) with a female to male ratio of 3:1, high level of Fasting
Blood Sugar-FBS (p = 0.043), long duration of diabetes (p = 0.002) and complications of
diabetes (p = 0.002).80 The study showed that depression among diabetics is associated with an
impairment of glycaemic control and diabetes complications. It suggested that diabetic patients
be screened for depression to allow for early detection and treatment to reduce complications
and improve
quality of life.

2.3.4 SCREENING TOOLS FOR DEPRESSION AMONG DIABETICS.
The estimated prevalence of depressive disorders is 13-22% in primary care clinics but is only
recognized in approximately 50% of cases.93 It is projected to become the second largest cause
of disability by 2020.73 It is often not adequately treated and it is associated with poorer
outcome in patients with a variety of medical conditions such as diabetes. 73 Treatment of
depression may reduce mortality from these conditions, as well as help prevent suicide.73
Therefore, accurately identifying patients who have depression is important so that appropriate
treatment can be
initiated.73

Effective psychological and pharmacological treatments are available, but an important barrier
to treatment is the under recognition of depression among diabetics. 94 For example, in one
study, diabetes nurse specialists failed to recognize and document high levels of anxiety,
depression or diabetes-specific emotional distress in approximately 75% of patients who had
established high scores on the Hospital Anxiety and Depression Scale (HADS) or Problem
Areas in Diabetes

(PAID) Scale.95

Regular screening for depression is recommended by several professional bodies, including the
International Diabetes Federation, American Diabetes Association and the UK National
Institute for Health and Clinical excellence.94 Brief screening instruments or questionnaires are
quick and simple to administer and most have been shown to approximate with clinically
significant levels of depressive disorder at certain cut-points or scores in the general
population.94 It is important to recognize that the use of screening instruments is only one step
towards the identification of individuals who may be depressed.94 Positive results on a
screening test should trigger full diagnostic interviews that use standard diagnostic criteria from
the Diagnostic and Statistical Manual of Mental Disorders, 5th ed. (DSM-V).73
Common screening tools for depression include Becks Depression Inventory for Primary Care
(BDI-PC), Becks Depression Inventory-II (BDI-II), Hospital Anxiety and Depression Scale
(HADS), Patient Health Questionnaire-9 item (PHQ-9), Patient Health Questionnaire-2 Item
(PHQ-2), Geriatric Depression Scale (GDS), Hamilton Depression Rating Scale (HDRS), and
Centre for Epidemiologic Studies Depression Scale (CES-D).73,93-94

The BDI-PC is a short form of the BDI-II developed to improve the screening of depression in
patients with physical illness.96 This questionnaire consists of 7 cognitive and affective items
of the BDI-II.96 The BDI-PC with a cut-off point of 4 demonstrated a sensitivity of 82%
and specificity of 82% in medical inpatients. The BDI-PC has been validated in patients
with
heterogeneous medical conditions.96

The BDI-II is a 21-item self-report questionnaire to measure depression with 4 response options
for each item.96 A 3-factor model has been proposed for the BDI-II with a cognitive subscale
(7 items), a somatic subscale (9 items), and an affective subscale (5 items).96 BDI-II scores can
vary from 0 to 63. Originally, the BDI was developed to measure the severity of depression.
Using a cut-off point of 14, it showed a sensitivity of 90% and a specificity of 86%.96
The HADS is a 14-item, 4-point scale self-rating instrument for anxiety and depression
developed for patients with both somatic and mental problems. 96 Patients screen positive if
they score 12 or higher on the total scale or 8 or higher on the subscales depression or anxiety.96
The HADS has been validated in the general population, in patients with cancer, and
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in the palliative care setting. The HADS is suggested as a screening tool in Dutch palliative
care
guidelines.96

Ultra short screening instruments, such as the Patient Health Questionnaire (PHQ)-2 may rule
out, but not definitively diagnose, depression.73 However, the PHQ-2, which asks two simple
questions about mood and anhedonia, is as effective as the Beck Depression Inventory or Zung
Depression Scale.73 It is 97 percent sensitive and 67 percent specific in adults.73
The PHQ-9 is one of the most common instruments used for depression screening.73 Although
it can be used on its own as a screening test or to monitor treatment, it is increasingly
administered for confirmation of a positive PHQ-2 result.73 The PHQ-9 is valid, takes two to
five minutes to complete, and has demonstrated 61% sensitivity and 94% specificity for mood
disorders in adults, and 89.5% sensitivity and 77.5% specificity in adolescents.73
The American Geriatrics Society recommends using the PHQ-2 as an initial screening test for
depression in older adults.73 If positive, the 15-item Geriatric Depression Scale is
recommended as a follow-up test.73 A five-item Geriatric Depression Scale was found to be as
effective as the 15-item scale, with 97% sensitivity and 85% specificity.73
Given the limited data available and the lack of any published comparisons between
instruments, it is not possible to conclude whether the performance of one scale as a depression
screener can be said to be better than another, or if any variations in prevalence rates are
dependent on the study setting.94 However, wide variations in the prevalence of depression
with low and varying positive predictive values but with high negative predictive values for
many of the screening tools has been observed; this provides confidence in these scales as valid
screening tools for
depression.94

It is important to note that screening tools are not intended for use as a diagnostic tool nor as
instruments to assess severity of symptoms, but rather as a first step towards a definitive
diagnosis, usually using a clinical interview.94 Most people with diabetes are cared for by their
primary care Physician and it is in this setting that there are key opportunities for screening and
providing care for individuals with co-morbid diabetes and depression.94

CHAPTER THREE

3.0

METHODOLOGY

3.1

STUDY AREA

The study was conducted in the General Out-patient Clinic (GOPC) of the Jos University
Teaching Hospital. The hospital is located in Jos, the capital city of Plateau State, North Central

Nigeria. It is located at latitude 9º55´N and longitude 8º 53´ E with an altitude of about 1250m
(about 4100 ft) above sea level.97 It covers an area of about 7,800 sq km.97 Temperatures on
the

Plateau are generally about 4ºC cooler than those on the coast, and the annual rainfall of about
1,300 mm is considerably higher than that in the surrounding lowlands.97 Jos is a cosmopolitan
city where various tribes of the country are represented. According to the 2006 national census,
Plateau state had a population of 3,178,712.98
Jos University Teaching Hospital is a 525 bed hospital that provides primary, secondary and
tertiary healthcare to the people of Plateau State and the adjoining States of Gombe, Nassarawa,
Benue, Bauchi, Kaduna, Taraba and Adamawa.
The GOPC of JUTH is a primary care setting managed mainly by Family Medicine Residents
and Consultants. Most patients attending the clinic understand and speak either English, Hausa
languages or both. In 2015, the population of patients who attended the GOPC was 40,250.
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3.2

STUDY POPULATION

Adults (≥ 18 years old) diagnosed with type II diabetes according to the WHO criteria 26-28
attending the General Outpatient Clinic of the Jos University Teaching Hospital.
3.3
STUDY PERIOD

The study was carried out between April and June 2016.

3.4

STUDY DESIGN

The study was a descriptive, cross-sectional study.

3.5

SAMPLE SIZE DETERMINATION

The sample size for the study was determined using the Cochran’s formula for cross-sectional
study.99

=

Z2PQ/E2

n

=

minimum sample size required

P

=

prevalence rate of depression among diabetics in Jos, Nigeria (19.4%).80

Q

=

100 – P

E

=

margin of sampling error tolerated (5%)

Z

=

1.96

n

Where:

Therefore:

P

=

19.4

n

=

3.84 x

Q = 80.6

E=5

1563.64
52
n

=

6004.38
25

=

240.17

For the purpose of this study, a sample size of 240 was used as the minimum sample size of
the study. However, 5% (12) of the minimum sample size was added (240+12=252) to take
care of missing/incomplete data. Hence, 252 participants were recruited.

3.6

ELIGIBILITY

Inclusion criteria

1.

Adult patients (aged ≥18 years) diagnosed with type II diabetes for at least one year. 2,15

2.

Subjects who consented to the study and signed the consent form.

3.

Subjects who understood English or Hausa language.

Exclusion criteria

1.

Patients ill enough to require hospitalization as they required urgent care and can not
stand the rigors of the study.
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2.

Pregnant diabetics because pregnancy can predispose individuals to depression.

3.

Type II diabetics with neurological conditions such as dementia as these could
influence their memory to recall and answer questions correctly.

4.

Premorbid psychiatric illness that is prior history of depression /mental illness or intake
of antidepressants.

3.7

SAMPLING AND RECRUITMENT OF PARTICIPANTS

The folders and cards of diabetic patients were put separately from other patients as they
retrieved them at the GOPC. A systematic random sampling technique was used to select 252
consenting type II diabetics 18 years and above on follow-up at the General Outpatients Clinic
of the Jos University Teaching Hospital who satisfied the inclusion criteria.

-

An average of 150 diabetic patients are seen per month in the GOPC.

-

Therefore during the three months of the study an average of 150 × 3 = 450 diabetics
were seen.

-

Minimum Sample size calculated was 252.

-

Sampling interval was thus = Number of population/sample size i.e.450/252 ≈ every
2nd patient.

-

The first patient was selected by simple random sampling from the whole patients
using the balloting method and was the number 1 subject, counting out the next patient
that met the inclusion criteria; the 2nd patient was then the 3rd subject from the one
selected. Subsequent patients were then recruited following this sequence, which was
3rd, 5th, 7th, 9th, and so on (i.e. sampling intervals of 2).

3.8

INSTRUMENTS OF DATA COLLECTION

1. Pretested study Questionnaire (Appendix IV).

2. Beck Depression Inventory for Primary Care (Appendix V).

3. Digital bathroom weighing scale (Camry).

4. Sphygmomanometer (Accoson).

5. Littmann stethoscope.
6. Wall-mounted stadiometer.

7. Glucometer (LifeScan- Basic Plus- One Touch).

8. Multistix (Medi-Test, combi 2).

9. Sample bottles and swab.

3.9

STUDY PROTOCOL

All consecutive eligible patients who met the inclusion criteria were recruited voluntarily into
the study by the researcher. The nature and purpose of the study were explained and full
confidentiality assured. After obtaining written informed consent (Appendix III) from the
subjects, all subjects were interviewed using the study questionnaire (Appendix IV). The
questionnaire included socio-demographic data (age, gender, marital status, tribe, religion,
education, monthly income, occupation, and number of siblings/children), medical/illness
history (diabetes duration, type of medication, history of admissions and complications, family
history of diabetes, and family history of depression), and comorbidity history. Information on
complications and comorbidities were obtained from patients’ health records. Data collection
was by interviewer-administered questionnaires. The same questions on the questionnaire were
used as guidelines for the interview which was done by the researcher in the local language
(Hausa) and responses were checked and written into the questionnaire.
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Each subject had a focused physical examination. The physical examination included blood
pressure, height, and weight measurements, while the body mass index (BMI) was calculated.
The subjects’ blood pressures were measured three times in the sitting position on the left arm
using a mercury sphygmomanometer after at least 5 minutes of rest, with at least 5 minutes
between measurements. First appearance (phase I) and last (phase V) of Korotkoff’s sounds
heard with the aid of a Littman’s Stethoscope was used to define systolic and diastolic pressures
respectively. The systolic blood pressures (SBP) and diastolic blood pressures (DBP) were
classified as this: 26,27

a. Normal/controlled SBP- ˂130mmHg
b. High/Uncontrolled SBP- ≥130mmHg
c. Normal/controlled DBP- ˂80mmHg
d. High/Uncontrolled DBP- ≥80mmHg.

Height was measured in centimetres (cm) using a wall-mounted stadiometer. The subjects were
without shoes or head gears while standing erect with their hands at their sides. Their heads,
buttocks and feet touching a vertical wall with the head level in the horizontal plane. Weight
was measured in kilograms (kg) to the nearest 100g without shoes and with minimal clothing
using a digital bathroom scale that was regularly calibrated with a known weight. Body mass
index (BMI) was calculated as weight (kg) divided by height (meters) squared (kg/m2) and was
graded as follows.100

a. Underweight = BMI <18.5 kg/m2
b. Normal = BMI 18.5 – 24.9 kg/m2
c. Overweight = BMI 25.0 – 29.9 kg/m2
d. Obese = BMI ≥30.0 kg/m2

Depression was assessed using the Beck’s Depression Inventory for Primary Care (BDI-PC)
(Appendix V).101 This is a seven-item BDI for Primary Care. It was developed in 1997 after
removing somatic items, such as fatigue and sleep problems, from the BDI. 101 The BDI-PC
was later renamed the BDI Fast Screen for Medical Patients (BDI-FS), and it consists of items
1 to 4 and 7 to 9 of the BDI.101 The BDI-FS requires less than five minutes for completion, and
scoring is similar to the BDI-II.101 Items are symptoms of sadness, pessimism, past failure, loss
of pleasure, self dislike, self criticalness, and suicidal thoughts and wishes. When completing
the questionnaire, patients were asked to describe their symptoms for the “past 2 weeks
including today” on the scale of 0 (absent) to 3 (severe). For interpretation, the total scores
determine the level of depression as:102

a. Minimal depression: scores 0–3

b. Mild depression: scores 4–8

c. Moderate depression: scores 9-12

d. Severe depression: scores 13-21.

The BDI-FS has shown excellent performance to detect probable cases of depression with a
cutoff of 4 for major depression. One study found 97% sensitivity and 99% specificity rate for
identifying patients with major depression.2

The fasting plasma glucose level of each eligible subject was determined using a Glucometer
(LifeScan- Basic Plus- One Touch). It was done following an overnight fast by finger prick
(capillary sample). Calibration was via standard controls included in the pack by the
manufacturers and FBG was classified thus as: 26

a. Low- ˂4.4mmol/L

b. Normal/controlled- 4.4-7.2mmol/L
c. High- ≥7.3mmol/L.
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Urine dipstick was used to test for microalbuminuria. Each subject had an on the spot, random
mid-stream urine test for microalbuminuria using multistix (Medi-Test, combi 2). Urine
samples positive were further investigated outside the study by a repeat test at the next visit.
Glycated haemoglobin was also determined using the chromatographic method and was
categorized to be normal/controlled if it was ˂7% and high/controlled if it ≥7mmol/L. 26, 27

3.10

ETHICAL CONSIDERATION

Ethical approval was obtained from the Research and Ethics committee of JUTH (Appendix
I). The nature, aim, objectives, and benefits of the study were explained to the patients and they
signed the consent forms (Appendix III). Patients were told they could opt out of the study at
any point without losing the benefits of continuing care and follow up.

3.11

METHOD OF DATA ANALYSIS

The data was coded and imputed into the computer using Microsoft office excel spreadsheet.
The data was later cleaned and exported to Statistical Package for Social Sciences (IBM SPSS
Statistics) version 20.0 for analysis.103 Before the analysis, Coding was done to give values and
labels to variables.
Frequencies, mean and standard deviation were generated for socio-demographic
characteristics of patients and clinical variables where applicable. Charts were also plotted for
some selected variables.
Socio-demographic and clinical variables were cross tabulated with depression to test for
statistically significant relationship using contingency tables to generate Chi-square statistic
and Fisher’s exact test (for tables having expected frequencies less than 5). p-value < 0.05 were
considered statistically significant.
Variables that were statistically significant were subjected to logistic regression to test if such
variables truly predict outcomes. p-value < 0.05 were also considered statistically significant.

66

CHAPTER FOUR

4.0 RESULTS
4.1 Participants’ flow through the study
A total of five hundred and twenty one diabetics were seen during the study period. Five
hundred and eight type II diabetics met the inclusion criteria while thirteen did not meet the
criteria. Seventy eight respondents met the diagnostic criteria for depression out of the total
two hundred and fifty two respondents that were recruited for the study while one hundred and
seventy four did not meet the criteria. This gives a prevalence of 31% for depression among
type II diabetics in this study.
Total number of
diabetics seen
N= 521
Diabetics who did
not meet the
criteria. N= 13
Diabetics who met
the inclusion
criteria N=508

Number of Diabetics
recruited
N= 252

Figure 4.1 Study profile.

Depressed

Not Depressed

N= 78

N= 174

4.2 SOCIO-DEMOGRAPHIC CHARACTERISTICS OF SUBJECTS
Table 4.1 Socio-demographic characteristics of subjects (n = 252)
Variable

Frequency

Percentage

x̅ ±SD

16
66
85
68
17

6.3
26.2
33.7
27.0
6.7

50.95±11.45

68
184

27.0
73.0

10
176
66

4.0
69.8
26.2

125
127

49.6
50.4

137
65
32
18

54.4
25.8
12.7
7.1

16
62
174

6.3
24.6
69.0

96
38
104
14

38.1
15.1
41.3
5.6

134
95
18

53.2
37.7
7.1

Age (years)
18-32
33-47
48-62
63-77
78-92
Sex
Male
Female
Marital Status
Single
Married
Divorced/Separated/Widowed
Religion
Christianity
Islam
Educational Qualification
None
Primary
Secondary
Tertiary
Number of children
1-2
3-4
>= 5
Occupation
Unemployed
Civil servant
Self employed
Farmer
Income
<N20,000
N20,000 - 40,000
N41,000 - 60,000
68

6.13±2.71

≥N61,000

5

2.0

The finding revealed that out of the total 252 subjects, the mean age of the respondents was
50.95 ± 11.45 years. The age of the respondents ranged between 18 – 92 years and those whose
age was between 48 – 62 years old were the largest group 85(33.7%) in this study.
Data on sex shows that majority were females 184(73.0%). It was also observed that most of
the subjects were married 176(69.8%) followed by the divorced/separated/widowed 66(26.2%)
and the singles 10(4.0%).
Most of the participants were Muslims 127(50.4%) in this study. Participants who had no
formal education 137(54.4%) formed majority of the study population, while those with tertiary
education 18(7.1%) formed the least. It was also observed that more participants had 5 children
and above 174(69%). Those who were self-employed 104(41.3%) formed the largest group of
participants, while the least were famers 14(5.6%). On income, it was discovered that
participants who earned below ₦20,000, 134(53.2%) formed the majority, followed by those
who earned ₦20,000 – ₦40,000 95(37.7%), while only few participants 5(2.0%) earned
₦61,000 and above.

4.3

CLINICAL CHARACTERISTICS OF SUBJECTS

Table 4.2a: Frequency distribution of clinical variables (n = 252)
Variable

Frequency

Percentage

x̅ ±SD

130

51.6

5.0±3.6

Duration of Illness
1-4 years

≥5 years
Number of complication
0
1
2
3
Family History of Diabetes Mellitus
Yes
No
Family History of Depression
Yes
No
Co-morbidity
0
1
2
3
4
Systolic Blood Pressure (mmHg)
Normal/Controlled (< 130)
High (≥ 130)
Diastolic Blood Pressure (mmHg)
Normal/Controlled (< 80)
High (≥80)
Height (m)
Weight (kg)
Body Mass Index (kg/m2)
Underweight (< 18.5)
Normal (18.5-24.9)
Overweight (25.0-29.9)
Obese (≥ 30.0)

122

48.4

68
125
50
9

27.0
49.6
19.8
3.6

124
128

49.2
50.8

22
230

8.7
91.3

62
125
57
7
1

24.6
49.6
22.6
2.8
0.4

1.1±0.8

127
125

50.4
49.6

135.8±19.4

157
95

62.3
37.7

82.2±11.5

1.0±0.8

1.6±0.1
71.0±12.4
1
63
112
76

0.4
25.0
44.4
30.2

28.3±4.9

Table 4.2b Frequency distribution of clinical variables (n = 252)
Variable

Frequency

Percentage

x̅ ±SD

2

0.8

8.4±3.5

Fasting Blood Glucose (mmol/L)
Low (<4.4)

70

Normal/Controlled (4.4-7.2)
High (≥ 7.3)
HBA1c
Normal (<7%)
High (≥7%)
Microalbuminuria
Positive
Negative

129
121

51.2
48.0
8.2±3.4

96
156

38.1
61.9

55
197

21.8
78.2

On clinical findings, the study revealed that the participants who had diabetes mellitus for 1-4
years were the majority, 130(51.6%) and slightly more than those who had diabetes mellitus
lasting for 5 years and above 122(48.4%). The larger group of the subjects 125(49.6%) had
only one complication. The data further revealed that 124(49.2%) participants had family
history of diabetes mellitus, while 128(50.8%) had no family history of diabetes mellitus. Out
of the 252 participants, the majority 230(91.3%) had no family history of depression while
22(8.7%) had family history of depression. On co-morbidity, majority of the participants
125(49.6%) had 1 comorbidity while only 1(0.4%) participant had 4 co-morbidities with x̅ ±SD
of 1.1x̅ ±0.8. It was also observed that 127(50.4%) participants had normal/controlled systolic
blood pressure, while 125(49.6%) had high systolic blood pressure. Mean systolic blood
pressure was 135.8mmHg with standard deviation of 19.4. Also, on diastolic blood pressure,
157(62.3%) had normal/controlled, while 95(37.7%) had high diastolic blood pressure. Mean
diastolic blood pressure was 82.2mmHg with standard deviation of 11.5. It was also observed
that the mean
BMI was 28.3kg/m2 with standard deviation of 4.9. Out of the total 252 participants,
112(44.4%) were overweight (BMI 25.0-29.9kg/m2), 63(25.0%) were normal while only
1(0.4%) participant was underweight and 76(30.2%) were Obese. Data on fasting blood
glucose (FBG) revealed that the mean FBG was 8.4mmol/L with standard deviation of 3.5.
Also, 2(0.8%) participants had low FBG, 129(51.2%) had normal/controlled FBG while
121(48.0%) had high FBG. Majority of the participants had high glycated haemoglobin 156
(61.9%), while 96(38.1%) had normal. It was also discovered that 55(21.8%) participants had
positive microalbuminuria while most of the participants 197(78.2%) had negative
microalbuminuria.

4.4

COMPLICATIONS OF DIABETES

Table 4.3: Frequency distribution of diabetic complications.

Complication

Yes

n(%)

No

n(%)

Neuropathy

178 (70.6)

74 (29.4)

Retinopathy

35 (13.9)

217 (86.1)

Nephropathy

16 (6.3)

236 (93.7)

Erectile dysfunction

35 (13.9)

217 (86.1)

4 (1.6)

248 (98.4)

Amputated limb

* Multiple responses
Most participants had peripheral neuropathy 178(70.6%). Other complications in the
participants included retinopathy 35(13.9%), nephropathy 16(6.3%), erectile dysfunction
35(13.9%), and amputated limbs 4(1.6%).
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4.5

COMORBIDITIES WITH DIABETES

Table 4.4: Frequency distribution table for comorbidities.
Comorbidities

Yes

n(%)

No

n(%)

162 (64.3)

90 (35.7)

Ischaemic heart disease

22 (8.7)

230 (91.3)

Osteoarthritis

43 (17.1)

209 (82.9)

Stroke

16 (6.3)

Hypertension

236 (93.7)

* Multiple responses
Majority of respondents had comorbid hypertension 162(64.3%) while ischaemic heart disease
22(8.7%), osteoarthritis 43(17.1%), and stroke 16(6.3%) were also present in some of the
patients in this study.

4.6

PREVALENCE OF DEPRESSION AMONG TYPE II DIABETICS

Table 4.5: Prevalence of depression among Type II diabetics (n=252)

Prevalence

Frequency

Percentage

Not depressed

174

69.0

Depressed

78

31.0

Total

252

100.0

The result indicates that 31.0% (N=78) of type II diabetic patients who participated in this study
met the diagnostic criteria for depression while 69.0% (N-171) did not meet the diagnostic
criteria for depression.

74

0.8

0

30.2

69

Not depress

Mild

Moderate

Severe

Figure 4.2 Severity of de pression among Type II diabetics

The data revealed that 174(69.0%) participants were not depressed, 76(30.2%) had mild
depression, 2(0.8%) had moderate depression while none had severe depression.

4.7
RELATIONSHIP BETWEEN DEPRESSION AND
SOCIODEMOGRAPHIC CHARACTTERISTICS OF PARTICIPANTS
Table 4.6: Relationship between depression and sociodemographic characteristics of
participants

VARIABLE
Age (years)
18-32
33-47
48-62
63-77
78-92
Sex
Male
Female
Marital Status
Single
Married
Divorced/Separated/Widowed
Religion
Christianity
Islam
Educational Qualification
None
Primary
Secondary
Tertiary
Number of children
1-2
3-4
≥5
Occupation
Unemployed
Civil Servant
Self employed
Farmer
Income
<N20,000

Not
Depressed
(n=174)

%

Depressed
(n=78)

%

X2

p-value

11
47
56
50
10

68.8
71.2
65.9
73.5
58.8

5
19
29
18
7

31.3
28.8
34.1
26.5
41.2

2.014

0.733

50
124

73.5
67.4

18
60

26.5
32.6

0.875

0.349

5
128
41

50.0
72.7
62.1

5
48
25

50.0
27.3
37.9

4.294

0.117

79
95

63.2
74.8

46
32

36.8
25.2

3.968

0.046

92
43
24
15

67.2
66.2
75.0
83.3

45
22
8
3

32.8
33.8
25.0
16.7

2.734

0.434

11
43
120

68.8
69.4
68.9

5
19
54

31.2
30.6
31.1

0.004

0.998

64
31
71
8

66.7
81.6
68.3
57.1

32
7
33
6

33.3
18.4
31.7
42.9

4.005

0.261

83

61.9

51

38.1 87.883

0.040*

76

N20,000-40, 000
N41,000-60, 000
≥N61,000

71
15
5

74.7
83.3
100

24
3
0

25.3
16.7
0.0

* Fisher’s Exact Test
Using Chi-square test and Fisher’s exact Test, statistical significance were found between
depression and religion (χ2 = 3.968, p-value = 0.046). Fisher’s exact test also showed a
statistical significance between income and depression, with majority of the participants
earning below ₦20,000 per month (χ2 = 87.883, p – value = 0.040). The finding shows that
there was no statistically significant relationship between depression and other clinical
findings: age (χ2 =
7.632, p-value 0.583*), sex (χ2 = 0.875, p-value = 0.349), marital status (χ2 = 4.294, p-value =
0.117), educational qualification (χ2 = 2.734, p-value = 0.434), number of children (χ2 = 0.004,
pvalue = 0.998) and occupation (χ2 = 4.005, p-value = 0.261).

4.8 RELATIONSHIP BETWEEN DEPRESSION AND CLINICAL FINDINGS
Table 4.7a: Relationship between depression and clinical finding of participants

Not
VARIABLE

Depressed
(n=174)

%

Depressed
(n=78)

%

X2

p-value

92
82

70.8
67.2

38
40

29.2
32.8

0.372

0.542

53
80
35
6

77.9
64.0
70.0
66.7

15
45
15
3

22.1
36.0
30.0
33.3

4.052

0.256

80
94

64.5
73.4

44
34

35.5
26.6

2.346

0.126

10
164

45.5
71.3

12
66

55.5
28.7

6.278

0.012

49
121
4

79.0
66.5
50.0

13
61
4

21.0
33.5
50.0

4.937

0.079*

94
80

74.0
64.0

33
45

26.0
36.0

2.957

0.086

112
62

71.3
65.3

45
33

28.7
34.7

1.022

0.312

1
46
79

100
73.0
70.5

0
17
33

0.0
27.0
29.5

2.232

0.587*

Duration of Illness
1-4 years
≥5 years
Number of complication
0
1
2
3
Family History of DM
Yes
No
Family History of
Depression
Yes
No
Number of Comorbidity
0
1-2
3-4
Systolic Blood Pressure
(mmHg)
Normal/Controlled
High
Diastolic Blood Pressure
(mmHg)
Normal/controlled
High
Body Mass Index
(kg/m2)
Underweight
Normal
Overweight

78

Obese

48

63.2

28

36.8

Table 4.7b: Relationship between depression and clinical finding of participants

VARIABLE

Not
Depressed
(n=174)

%

Depressed
(n=78)

%

X2

p-value

2
99
73

100
76.7
60.3

0
30
48

0.0
23.3
39.7

8.774

0.012*

86
88

89.5
56.4

10
68

10.4
43.6

30.600

0.000

20
154

36.4
78.2

35
43

63.7
21.8

35.166

0.000

Fasting Blood
Glucose(mmol/L)
Low
Normal/Controlled
High
HBA1c (%)
Normal
High
Microalbuminuria
Positive
Negative

* = Fisher’s Exact Test, HBA1c = glycated haemoglobin.
Association between clinical findings and depression revealed a statistically significant
relationship between depression and family history of depression (χ2 = 6.278, p- value = 0.012).
There was also a significant statistical relationship between depression and fasting blood
glucose, glycated haemoglobin (HBA1c) and microalbuminuria (χ 2 = 8.774, p-value = 0.012;
χ2 = 30.600, p-value=0.000 and χ2 = 35.166, p–value = 0.000 respectively). But there was no
statistically significant relationship between depression and other variables.

4.9

PREDICTORS OF DEPRESSION AMONG TYPE II DIABETICS

Table 4.8: Logistics Regression showing relationship between Socio-demographic
and clinical characteristics of participants and depression.
Variable

B

Wald

p-value

OR

95% C.I. for EXP(B)
Lower

Upper

Religion

-0.739

5.920

0.015

0.478

0.263

0.866

Income

-0.633

6.072

0.014

0.531

0.321

0.879

Family History of

-1.104

5.513

0.019

0.331

0.132

0.833

Fasting Blood Glucose

0.518

2.987

0.084

1.679

0.933

3.020

Glycated haemoglobin

1.894

26.050

0.000

6.645

3.211

13.753

Depression

Microalbuminuria

-1.632 22.357

0.000 0.195 0.099 0.385

The finding revealed that of all the socio-demographic factors, Religion (p-value = 0.015, C.I=
0.263-0.866) and Income (p-value= 0.014, C.I = 0.321- 0.879) significantly predict depression.
And of all the clinical variables, Family history of depression (p-value = 0.019, C.I=
0.1320.833), glycated haemoglobin (p-value= 0.000, C.I= 3.211-13.753) and
microalbuminuria (pvalue= 0.000, C.I = 0.099 - 0.385) significantly predict depression among
participants in this study.
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CHAPTER FIVE

5.0

DISCUSSION.

This study aimed at determining the sociodemographic and clinical determinants for depression
among type II diabetics.
Diabetes mellitus is one of the chronic medical conditions that could be associated with
depression. This is due to the complex process of adaption to these chronic conditions.2 Coping
mechanisms requires self-determination to overcome the emotional shock of the diagnosis and
proper assimilation of information regarding self-care to prevent disease complications. The
collapse of these strategies due to low psychological, emotional and social support renders
significant comorbid depression, exacerbating disease complications and poor prognosis.9
Depression in the diabetic population has been associated with potential sociodemographic and
clinical factors.9 The negative consequences of comorbid diabetes and depression on the
patient, family, and health system is enormous hence, the need for this study.

5.1

SOCIODEMOGRAPHIC CHARACTERISTICS OF PARTICIPANTS

The mean age of the respondents in this study was 50.95 ± 11.45 years with those aged 48-62
years being the majority. This is comparable to previous studies in Nigeria by Igwe et al.
(51.0±10.1 years)2 and Agbir et al. (53.49 ± 11.36 years).80 This finding supports the fact that
diabetes mellitus is age-related and it is more common in the older population. This is contrary
to the study by Ariff et al.79 which showed a mean age of 59.7±10.2 years. This is possibly
because their study was among elderly type II diabetic patients.
The majority of the respondents were females 184 (73.0%), this agrees with a number of
previous studies.78,79,87,89 This could possibly be due to the notion that women have a better
health seeking behaviour than their male counterparts. Igwe et al.2 in South-Eastern Nigeria,
however, demonstrated that most of their participants were males.
In this study most of the respondents were married 176 (69.8%) this is not unexpected
considering the age of onset of type II diabetes and the geographical and cultural background
of the study population. This finding concurs with that of Ganasegeran et al.9 and Birhanu et
al.90
Most of the participants in this study had no formal education, 137 (54.4%) just like in the
study by Sweileh et al. which showed that the largest portion of participants reported being
either illiterate or had a limited school education while those with college education were a
minority.87 Camara et al.91 in their study demonstrated a high level of education among their
participants possibly because their study was carried out in clinics run by endocrinologists.

With regards to employment, most participants were employed with the majority being self
employed 104 (41.3%) just as was depicted by a number of other studies.2,9

The monthly earnings of respondents were low with 134 (53.2%) earning less than N20,000
because they were mostly uneducated petty traders. Another reason for this could be that most
financially buoyant diabetics tend to patronize private hospitals avoiding the public hospitals
where there are long waiting time and poor workers attitude towards patients. A number of
studies carried out in other public hospitals also had similar findings.11,84,89,90 Ganasegeran et
al.9 in their study in Malaysia had a contrary finding which showed that most of their
respondents had high monthly earnings. This difference from our finding could be due to the
highly subsidized healthcare in that country and a better standard of living.
5.2
CLINICAL CHARACTERISTICS OF PARTICIPANTS

The duration of illness was between 1-4 years for the majority of the respondents 130 (51.6%).
This was also noticed in the studies by James et al.15 Agbir et al.80 and Birhanu et al.90 who had
frequencies of 64.5%, 71.2%, and 59.5% respectively for participants with duration of disease
of less than five years. This could be as a result of the short life expectancy of people in most
developing countries and considering the age at which type II diabetes is diagnosed.
Neuropathy was the most common complication observed in the study participants 178
(70.6%), this was also demonstrated in the research by Reval et al.78 Majority of the
respondents had at least a complication. These complications strongly influence the outcome
and both micro- and macrovascular complications observed were associated with higher
prevalence of depression particularly neuropathy, nephropathy and diabetic foot disease.78
There was a positive family history of depression among 22 (8.7%) participants in our study
while studies by Ferreira et al.83 and Kaur et al.84 had high and low prevalence of 34% and 1%
respectively. The differences noticed could stem from the fact that these histories were obtained
from respondents which were subject to recall bias and possibly affected by their understanding
of depression. There could also be a family history of depression in a distant relation of which
they were ignorant of.
Majority of the participants had at least one comorbidity which agrees with an earlier study
which showed 78.9% with comorbidities.84 Hypertension was the most common comorbidity
among the type II diabetics 162 (64.3%) and Taranum et al. in their study of adult diabetics in
urban areas of Karnataka, India had similar findings.85
The body mass index of participants revealed that 1 (0.4%) was underweight, 63 (25%) were
normal, 112 (44.4%) were overweight and 76 (30.2%) were obese. A research in Malaysia also
demonstrated that a substantial number of type II diabetics were overweight with a prevalence
of 65.9%.79 Overweight and obesity are linked to type II diabetes, these two could be a risk
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factor for the development of diabetes and conversely the metabolic derangements in diabetes
could predispose such individuals to having a high BMI.
The majority of participants had a normal/controlled FBG (51.2%) and high (48.0%) FBG just
as was seen in the study by Agbir et al.80 possibly due to the fact that the two studies were
undertaken among similar subjects.
In line with studies by Ariff et al.79 and Sweileh et al.87 that showed that majority of their study
subjects had high levels of glycated haemoglobin, our study had similar finding of 156 (61.9%)
participants with glycated haemoglobin levels of ≥7%. A common finding among these
participants is their low level of education which could have affected the adherence to
medication and their income thereby culminating in poor control. Contrary to these findings,
Kaur et al.84 in a study among relatively educated subjects demonstrated a good level of control
with majority having a normal glycated haemoglobin level.
Microalbumin was present in the urine samples of 55 (21.8%) type II diabetics while 197 (78.2)
had a negative result. This reflects the possibility of nephropathy among a significant number
of the participants which in not surprising considering the sugar poor control among them.

5.3

PREVALENCE OF DEPRESSION AMONG TYPE II DIABETICS

The prevalence of depression among type II diabetics in this study was 31.0%. This finding
agrees with the studies by James et al.15 in Benin, Edo state and that of Igwe et al.2 in Enugu,
south-eastern Nigeria who also found prevalence of 30% and 27.8% respectively. Agbir et al.
in their study in the same institution (JUTH) but at the medical outpatient department manned
by Endocrinologists using the DSM-IV got a lower prevalence of 19.4%.80 This observation
could be due to the different diagnostic tools used in the two studies. In this study the Beck
depression inventory for primary care which is a screening tool was used while they used the
DSM-IV which is a diagnostic tool. Shirley et al.88in rural Western Kenya and Waitzfelder and
colleagues82 in the United states reported lower prevalence of 20.9% and 18% respectively
while studies done in Addis Ababa, Ethiopia and in Brazil had higher prevalence of 44.7% and
35.2% respectively.83,89 The cultural and geographical differences of the participants could be
the reason for the difference in prevalence of depression among type II diabetics from our study
and these other studies.

5.4

SOCIODEMOGRAPHIC PREDICTORS OF DEPRESSION AMONG

TYPE II DIABETICS

There was no statistically significant associations found between depression and age of
respondents (x2 = 4.605, p = 0.690). This is contrary to most studies which revealed that
depression was associated with higher age groups.78,79,84,85 Waitzfelder et al in The Translating
Research Into Action for Diabetes (TRIAD) study showed depression rates to be highest among
younger patients.82 The difference between the finding from this study and the ones mentioned
above could be from the fact that they classified the age ranges of participants into two groups
only (either ≤54 and >54 years or <60 and ≥60 years), while this study classified the age ranges
into five groups which gives a better distribution of the study participants.
There was no statistically significant association between gender and depression (x2 = 0.875, p
= 0.349). Birhanu et al. in their research also showed no significant association between female
gender and depression among diabetics though women were more depressed than men.90

The findings from this study was contrary to the general trend of depression as reported by
Agbir et al, who found depression to be significantly higher in diabetic women than in diabetic
men with a male to female ratio of 1:3.80 Kaur et al.84 in a study of diabetics in Malaysia, Shirey
et al.88 in their study in rural western Kenya, and Hapunda et al.92 in Zambia revealed that
being female was a positive predictor of depression. Gender specific issues like menstrual cycle
changes, pregnancy, miscarriage, postpartum period, pre-menopause and menopause have
been advanced to explain the preponderance of depression among females.80

This study showed no statistically significant relationship between depression and marital
status of respondents (χ2 = 4.292, p-value = 0.117). Contrary to studies by Igwe et al.2 Agbir
et al.80 and Kaur et al.84 who found a significant relationship between depression and being
unmarried revealing that being married is protective against depression by providing emotional
stability as well as shared burden in coping with challenges. The indifference of this study with
regards to marital status could be because being married means there will be more strain on the
limited resources and increased burden of raising children thereby stressing the individual and
predisposing them to depression and conversely, being unmarried deprives the individual of
emotional stability thereby making them prone to depression.

In this study depression and religion were significantly associated as Christians appeared to
have higher depression rates (χ2 = 3.968, p-value = 0.046) and logistic regression showed that
religion
(p-value = 0.015, C.I= 0.263-0.866) significantly predicted depression. Although there was no
previous study found to supports this, Birhanu et al. reported a contrary view that Muslims
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were 2.7 times (AOR =2.65 and 95% CI: 1.1–6.0) at increased risk of depression than their
Christian counterparts.90 This might be due to sample size difference or social/cultural
differences in the location where these studies were conducted. Further research with a larger
sample size may be needed to rule out this difference.

Most of the participants had no formal education but Chi-square test showed no significant
association between depression and level of education (χ2 = 2.734, p-value = 0.434). Contrary
to reports of previous studies that established an association between depression and low level
of education, Igwe et al.2 in South-Eastern, Nigeria, Sweileh et al.87 in a cross-sectional study
at AlMakhfiah primary healthcare centre, Nablus, Palestine, discovered that subjects with no
formal education were more likely to have depression compared to those with formal
education. Lack of education is a strong impediment to understanding the dynamics of chronic
medical conditions and the complexities involved in good glycaemic control for the subjects
with diabetes mellitus. By extrapolation, subjects with less education or no formal education
may earn less as they are likely to get poorly paid jobs. Subjects with low earning power face
the burden of maintaining life style changes that could sustain cost of medication adherence
and dietary restrictions necessary for good glycaemic control in diabetes mellitus. 2 The
relationship between earning power and depression in diabetes mellitus has been reported in a
similar cross-sectional study of 200 subjects with diabetes mellitus at the University of Benin
Teaching Hospital, Nigeria.15 The disparity between our study and these other studies could be
because most of our respondents were Hausa Muslims whose earning was not dependent on
their level of education because they mostly engage in trading.
Our study found that occupational status was not significantly associated with depression (χ2 =
87.883, p-value = 0.261) which was consistent with findings reported by Ganasegeran et al.9
and Waitzfelder et al.82 in their studies. On the contrary, Sweileh et al. indicated that having no
work is significantly associated with depression score ≥16 points.87 Ariff et al. also in their
study of elderly type II diabetics in a rural community noticed that employment status was
associated with depression.79 It is natural that being gainfully employed would undoubtedly
buffer against the many adversities among unemployed/housewife/retired subjects as the latter
might be unable to meet the basic needs of survival leading to feelings of instability. This
insignificant finding from our study may be due to cultural differences and the fact that most
of the participants were Hausa women who mostly relied on their husbands and children for
their upkeep so being unemployed did not bother them.

Most of the respondents in this study had five children and above though there was no
significant association between depression and number of children, χ2 = 0.032, p-value = 0.858.
Our study did not concur with the findings of James et al in Benin, southern Nigeria which
concluded that having more children significantly correlated with depression symptoms
severity.15 This difference could be because our study was conducted in the north where having
a high number of children was the norm and is seen as a thing of pride not a burden. Moreover,
most of these children tend to cater for themselves and their parents quite early in life thereby
reducing some burden of responsibility off their parents.

The logistic regression done indicated that income significantly predicted depression (p–value
= 0.014, C.I = 0.321- 0.879) in that depression tend to decrease with increased income.
Diabetes is a chronic physical disorder that requires lifestyle alterations and medication
adherence for its successful treatment. Individuals with low earning power face the twin burden
of paying for health care, which in Nigeria is largely out-of-pocket, and meeting other needs.15
James et al.15 Waitzfelder et al.82 Taranum et al.85 and Habtewold et al.89 in their research
demonstrated consistency with this finding.

5.5
CLINICAL PREDICTORS OF DEPRESSION AMONG TYPE II
DIABETICS
This study showed no statistically significant association between depression and duration of
illness (χ2 = 0.372, p-value = 0.542). Similarly, studies by James et al.15 Raval et al.78 and
Sweileh et al.87 concur with our findings and did not find any significant association. But
contrary to this, Agbir et al.80 in their study in Jos, North central Nigeria and Birhanu et al.90
in North-West Ethiopia found that depression was associated with duration of illness from the
date of diagnosis. The difference between our study and these ones could be as a result of biases
in reporting the duration of illness considering the fact that majority of our respondents had no
formal education and that could affect their recall of how long they have been diagnosed.
Another reason could be the difference in classification of duration of illness by the different
studies. It is expected that diabetic patients with long duration of illness will likely experience
complications including depression.80 The increase in the duration of diabetes leads to
increased risk of developing diabetic complications. This might increase the patient’s health
care expenditure for health care services. Both diabetes complications and cost might
contribute to the development of depression in such patients.90 Duration of less than 2 years of
having diabetes was a predictor of depressive symptoms in a cross sectional study by Kaur et
al in an urban primary care setting in Malaysia.84 This may be attributed to inadequate or
inefficient coping skills of managing diabetes by the respondents within the relatively short
period since diagnosis.
There was no statistically significant association between depression and number of
complications in the participants in this study (χ2 = 4.146, p–value = 0.234). Similarly, Ferreira
et al. in their study in Brazil did not find any association between depression and diabetic
complications.83 Researchers have shown that depression can be associated with an increased
risk of complications from diabetes. A meta-analysis, including 27 studies, found a positive
association between depression and diabetes complications, both macrovascular and
microvascular.83 Raval et al noticed that both micro- and macrovascular complications were
observed associated with higher prevalence of depression in a study of 200 type II diabetics
in a tertiary care centre in India.78 Taranum et al.85 and Agbir et al.80 also found a significant
relationship between the presence of complications and depression. These studies considered
the diabetic complications individually and not the number of complications which could be
the reason for this difference compared to our study.
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This study revealed that a family history of depression was a significant predictor of depression
among type II diabetics (p-value = 0.019, C.I= 0.132-0.833); there is a higher tendency for a
participant with a family history of depression to be depressed. Similarly, the strongest
predictor of depressive symptoms according to the study by Kaur et al. was having a family
history or family member with psychiatric illness.84 It is recognized that mental illnesses in
general tends to run within families. Nevertheless, a study by Ferreira et al. demonstrated a
contrary opinion.83 This difference might have been from the difference in culture and
geographical area of the people in these studies. Due to the stigma associated with a family
history of a mental disorder, some participants may also withhold such information.

Having other comorbidities in relation to diabetes had no significant association with
depression, x2=4.937, p-value = 0.079. James et al. and Kaur et al. in their research also showed
similar results.15,84 Conversely, studies by Sweileh etal.87 and Taranum et al.85 got association
between depression and comorbidities among type II diabetics. Another recent research
revealed that having three or more comorbidities was also significantly associated with
depressive symptoms among type two diabetics.89 The difference in our findings could be that
type II diabetics with other comorbidities are conversant and used to these chronic disorders
that it adds no additional burden to them but rather, experience in self-management.

This study showed no significant association between depression and BMI although majority
of the respondents had high body mass index (44.4% and 30.2% were overweight and obese
respectively). Statistically significant association was found between high BMI and depression
in a number of studies. 78,87 A study found that depression was more common among diabetic
women especially if they were overweight and that body weight was a predictor of depression
more than diabetes itself.87 Raval et al. also discovered that central obesity was significantly
associated with depression among diabetics.78 These differences may have stemmed from the
different classifications and categorizations of BMI used for the analysis in our study and the
quoted studies. In our study we categorized BMI into underweight, normal, overweight and
obese while these studies used BMI ˂25kg/m2 and ≥25kg/m2. On the other hand Ariff et al.
revealed that depression was associated with underweight.79 Nevertheless, it should be noted
that both overweight and underweight are forms of malnutrition. Some of the typical
manifestations of depression such as loss of interest that encompass food intake, reduced
appetite and weight loss themselves aptly contribute to decreased food intake and
ultimately undernourishment. Hence, it is not surprising that increased levels of depression
could be associated with underweight subjects.79
In this study fasting blood glucose had a statistically significant relationship with depression,
χ2 = 8.774, p-value = 0.012. Participants with high/uncontrolled Fasting blood Glucose (FBG)
had more depression. Agbir et al. got a similar result.80 This finding is in harmony with other
studies.
For instance, a meta-analytic study by Lustmann et al. revealed a similar association.104
Similarly, Anderson et al. in another study also found depression to be associated with high
blood sugar level.105 This relationship between depression and blood sugar level could be due
to the effect of depression on diabetic subjects resulting in physical inactivity, obesity and non-

compliance with medication that all contribute to insulin resistance leading to
hyperglycemia.104 However, a study by Ferreira et al.83 in Brazil did not find any association
between depression and blood sugar level. The difference in this finding could be due to the
site of the study, a teaching hospital being a tertiary institution is more likely to have
complicated cases than other locations.

The likelihood of depression was significantly higher among participants with high glycated
haemoglobin levels, ϰ2 = 30.600 p-value = .000. It also predicted depression in our study
(pvalue = 0.000, C.I = 3.211 – 13.753). Camara et al in their study also found that depression
was associated with high glycated haemoglobin levels. 91 This finding is not strange since
depression and anxiety are known to be linked with poorer behavioural management of
diabetes and glycaemic control. Behavioural factors that contribute to poor glycaemic control
among individuals with diabetes may include poor adherence to recommended health
behaviours including diet, weight control, physical activity, glucose monitoring, and
medication regimens.106 McKellar et al.107 reported that depression had a negative impact on
glucose regulation through self-care behaviours including poor adherence to diabetes dietary
guidelines and poor medication adherence. Similarly, Chiu et al.108 reported that depressive
symptoms negatively influenced glycated haemoglobin through diabetes-related behavioural
factors including inadequate physical activity and greater body mass index (BMI).

Ferreira et al. in their study had a contrary report that glycated haemoglobin levels were not
associated with the presence of depression, in contrast to most of the evidence from other
literatures.83The reason for the difference in their findings may be because they used old
glycated haemoglobin results from electronic medical records, performed at up to six months
prior to interviewing their respondents which may not have given the true value of the
participants glycated haemoglobin at the point of interview.
In this study the presence of microalbuminuria in the participants predicted depression (pvalue= 0.000, C.I = 0.099 - 0.385). This finding is supported by the study of Yu et al,109 who
reported that depressive symptoms were associated with a greater prevalence of
microalbuminuria. Comorbid depression with diabetes is associated with poorer glycaemic
control, physical functioning, worse diabetes self-care, and medication adherence. These result
in end organ complications such as nephropathy.109

5.6

CONCLUSION

1.

This study found that a considerable number of type II diabetics presenting at the
General out-patient clinic of the Jos university teaching hospital were depressed with
a prevalence of 31.0%.
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2.

Fasting blood glucose had statistically significant association with depression while
income, religion, family history of depression, glycated haemoglobin and

microalbuminuria significantly predicted depression in the participants of this study.

5.7

RECOMMENDATIONS

In view of the findings from this study, it is pertinent that Family Physicians managing diabetic
patients should screen for depression in these patients and also check for factors that predispose
diabetics to depression in order to enhance their control. Hence, psychosocial assessment
should be part of initial and ongoing evaluation of diabetic patients to improve their quality of
life and decrease adverse outcomes.
The presence of predictors such as income, religion, family history of depression, high glycated
haemoglobin and positive microalbuminuria should serve as a marker to screen for depression
among type II diabetics.

Collaborative teamwork between healthcare providers (Family Physicians and Psychiatrists)
and patients through a compassionate and holistic approach in recognizing early neurotic
features is essential to prevent disease comorbidities and mortalities. Considering that a
substantial number of diabetic patients are depressed.

5.8

STRENGTH OF THE STUDY

The strength of this study was that the patients were selected via systematic random sampling
technique which reduced bias and enhanced precision.

5.9

LIMITATIONS OF THE STUDY

The absence of a control group and a small sample size from a single hospital might limit the
generalizability of the study findings. In addition, the results of our study may not be
comparable to results measuring depression using more in-depth interviews by mental health
professionals because BDI-PC is only a screening tool and not diagnostic of specific
psychiatric disorders.
Finally, as a cross-sectional study, causal relationship cannot be inferred from this study of
diabetes and depression. Further research is needed to address these limitations.

5.10

IMPLICATIONS OF THIS STUDY TO FAMILY PHYSICIANS

Family Physicians as well as specialist Physicians that render care to diabetics may need to
review the current practice of routinely checking the sugar level and prescribing medications
for treatment. Based on the findings from this study psychological assessment should be a part
of initial and ongoing evaluation of diabetics in a bid to diagnose early and properly manage
those with comorbid depression.
This study is important to Family Medicine because it demonstrated the magnitude of comorbid
diabetes and depression and also the socio-demographic and clinical determinants availing the
Family Physician an opportunity to practice the Biopsychosocial model of patient care.
Collaborative and coordinated care will also be demonstrated when some of these patients are
managed in conjunction with the Psychiatrists.
As the gate-keepers of the health sector and Frontline Physicians it will add up to the healthcare
burden in terms of morbidity, mortality and cost if these depressed diabetics passed through
our consulting rooms unrecognized.

5.11

FUTURE RESEARCH

More studies are required on this subject in order to draw conclusive evidence. These future
studies would do well if the limitations of our present study are surmounted in order to produce
better evidence. A large study with a control group using a community-based diabetic
population and the use of in-depth interviews for the diagnosis of depression among
participants with high depression screening scores would produce superior evidence.
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APPENDIX III

CONSENT FORM

I am Dr Dayok Pankyes Maxwell, a resident doctor in the department of family medicine of
the Jos University Teaching Hospital, Jos.
I am carrying out a study on the topic “Sociodemographic and Clinical determinants for
depression among type 2 diabetics in GOPC JUTH”. This is to ask for your participation in the
study.
Participation involves asking you some questions about you and your family. In addition, you
will be examined and blood and urine samples will also be taken for tests.
Participation does not pose any risk to you in any way.
Declining to participate does not affect your routine care in any way.
You are free to withdraw from the study any time you wish. Confidentiality of any information
you give will be maintained.
This study will help improve how diabetics are managed and your sugar level, glycated
haemoglobin and microalbuminuria will be done for free.

I agree to participate in the study
………………………………………..

………………………………………….

Initials of Patient
……………………………….........

Initials of Witness
…………………………………………..

Signature/Thumbprint

Signature

…………………………………………..
Date
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APPENDIX IV

THE STUDY QUESTIONNAIRE
ID NO………….

Date….. 20__

A. SOCIO-DEMOGRAPHIC CHARACTERISTICS.

1.

Initials: …………..

2.

Age: ..……… Years

3.

Sex: Male ( ) Female ( )

4.

Marital status: Single ( ) Married ( ) Divorced ( ) Separated ( ) Widowed (
)

5.

Religion: Christianity (

6.

Contact Address:………………………………………………….

7.

Telephone Numbers ……………………………………………….

8.

Educational Qualifications No formal (

Tertiary (

9.

) Islam (

) Skills training (

) Traditional ( ) Others Specify (

)

Number of siblings/children…………

) Primary (

) Secondary (

)

)

10.

Occupation: …………………………..

11.

Average family income per month in naira.

<20,000( ) 20,000-40,000(

) 40,000-60,000( ) >60,000(

B. MEDICAL/ILLNESS HISTORY.

1. How long have you been diabetic?

2. Do you have any of the following?

Neuropathy (

) Retinopathy (

Erectile dysfunction (

) Nephropathy (

) Amputated limb (

)

3. Any Family history of Diabetes? Yes ( ) No (

4. Any Family history of Depression? Yes ( ) No ( )

C. COMORBIDITY HISTORY.

1.

Do you have Hypertension? Yes (

) No (

)

If yes, for how long?...........

2.

Do you have Heart disease? Yes (

) No ( )

112

)

)

If yes, for how long? ……….

3.

Do you have Stroke? Yes (

) No (

)

If yes, for how long? ………..
5. Do you have osteoarthritis? Yes (

) No ( )

D. PHYSICAL EXAMINATION

1.

Blood pressure (mmHg)……………..

2.

Height (cm)…………………………..

3.
4.

Weight (kg)…………………………..
Body
mass
index
(kg/m2)……………

INVESTIGATIONS.

1. Fasting plasma glucose at enrolment (mmol/L)
………
2.
Glycosylated
haemoglobin
(%)……………………….. 3. Microalbuminuria
……………………………………..

F.

LABORATORY

APPENDIX V

BECK DEPRESSION INVENTORY FOR PRIMARY CARE (BDI-PC)
Initials……………………………………………………………..
Date………………………………………………………………..
This questionnaire consists of seven groups of statements. Read each group carefully, then
circle the number next to the statement that best describes how you have felt during the past
two weeks , including today. If several statements in the same group seem to apply equally
well, choose the one with the highest number next to it.

1. Sadness
0

I do not feel sad.

1

I feel sad much of the time.

2

I am sad all the time.

3

I am so sad or unhappy I can’t stand it.

2. Pessimism
0

I am not discouraged about my future.

1

I am more discouraged about my future than I used to be.

2

I do not expect things to work out for me.

3

I feel that my future is hopeless and will only get worse.
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3. Past Failure
0

I do not feel like a failure.

1

I have failed more than I should have.

2
3

As I look back, I see a lot of failure.
I feel that I am a total failure as a person.

4. Self-dislike
0

I feel the same about myself as I always have.

1

I have lost confidence in myself.

2

I am disappointed in myself.

3

I am dislike myself.

5. Self-criticalness
0

I don’t criticize or blame myself more than usual.

1

I am more critical of myself than I used to be.

2

I criticize myself for all of my faults.

3

I blame myself for everything bad that happens.

6. Suicidal thoughts or wishes
0

I don’t have any thoughts of killing myself.

1

I have thoughts of killing myself, but I will not carry them out.

2

I would like to kill myself.

3

I would kill myself if I had the chance.

7. Loss of interest.
0

I have not lost interest in other people or activities.

1

I am less interested in other people or things than before.

2

I have lost most of my interest in other people or things.

3

It’s hard to get interested in anything.

Total score……………
NOTE:

4

0 to 3 points= minimal symptoms of depression.
to 6 points = mild symptoms.

7 to 9 points = moderate symptoms.

10 to 21 points = severe symptoms.
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