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ABSTRACT 

Diabetes is a chronic disease that leads to high morbidity and mortality resulting 
from the complications that develop during its clinical course. Genitourinary 
complications being one of the complications of diabetes occur when the genital 
and urinary organs no longer function properly. This study aimed at determing risk 
factors of genitourinary complications in type 2 diabetes mellitus. The study was 
carried out to determine risk factors to genitourinary complications amongst type 2 
diabetics attending Imo state specialist hospital Umuguma, Imo state university 
teaching hospital Orlu and Avu primary health Centre for checkup. The main 
instrument for data collection was a self-reported questionnaire administered on all 
the 100 subjects. A statistical package for social science (SPSS, version 21) was 
used to analyze the collected data, inferential analysis were employed to explain 
the results of the study and the statistical association was ascertained with chi-
square test. The results  showed a significant statistical difference in the 
comparison of all the studied risk factors amongst the 50 cases and 50 control 
subjects except in the Age at diagnosis (P<0.810). There was a statistically 
significant difference in the compliance to medication between cases and control 
subjects, P<0.001, OR: 2.7, 95% CI: 2.071-3.77. About 50(64.1%) of the case 
subjects and 28(35.9%) of the control subjects were not complying to treatment 
while 0(.0%) of the case subjects and 22(100.0%) of control subjects complied to 
treatment. A statistically significant difference was also found in the comparison of 
mode of control between case subjects and control subjects (p<0.021). The result 
also showed that co-morbidity with hypertension was the highest predictor of 
genitourinary complication in diabetics, OR: 14.4, P<0.001 and 95% CI: 5.466-
38.071. About 41(77.4%) of the case subjects were not hypertensive. Increased 
duration of diabetic status of the subjects showed an increased risk to genitourinary 
complication amongst the subjects. 12(100.0%) of the case subjects had been 
diabetic for more 20 years while none 0(.0%) of the control subjects was found to 
be diabetic for more 20 years (P<0.001). 

Keywords: Type 2 diabetes, genitourinary complications, Risk factors, Imo state.
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                                                 CHAPTER ONE 

1.1 BACKGROUND TO THE STUDY 

        Diabetes is a chronic disease that leads to high morbidity and mortality 

resulting from the complications that develop during its clinical course. Incidence 

of chronic diabetes-related complications have been related to poor metabolic 

control disease duration and the presence of associated cardiovascular risk factors 

(Bhasin,Enzlin, Coviello & Basson, 2007).  An association has been found 

between the increase in co-morbidities and a greater use of health services (Long 

& Dagogo, 2011). Many patients with type 2 diabetes also have other chronic 

diseases interfering in the management of the disease, patient education and 

affecting health outcomes (WHO, 2013). 

Genitourinary complications are frequently found in patients with diabetes. In the 

overwhelming majority, nephropathy and or angiopathy are the etiologies or most 

pronounced co-etiologies of micturition or sexual dysfunction. The impairment of 

bladder storage and emptying as well as the erectile and ejaculation may have 

severe organic and psychological consequences (Stief & Ziglar, 2003). Nigeria is 

one of the 32 countries of the International diabetic federation African region and 

according to them, there are more than 1.56 million cases of diabetes in Nigeria in 

2015 (IDF statistical report 2015). Also according to National diabetic statistics 

report (2014) Diabetic complications and co-morbid conditions found in the 
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United States of America included Hypertension, Dyslipidemia, Cardiovascular 

diseases, Heart attacks, Strokes, Blindness and Kidney diseases. In 2009-2012, 

71% of adults, 18 years and above diagnosed with diabetes had blood pressure 

greater or equal to 140/90mmHg or used prescription medications to lower blood 

pressure. In 2009-2012, 65% of adults aged 18 years or older with diagnosed low 

density lipoprotein greater or equal to 100mg/dl or used cholesterol lowering 

medications (International Diabetic Federation, 2014). In 2003-2006, after 

adjusting for population age differences, Cardiovascular disease death rates were 

about 1.7 times higher among adults aged 18 years and above in diagnosed 

diabetic patients. Also In 2005-2008, 4.2 million (28.5%) of adults with diabetes 

aged 40 years and above  had diabetic retinopathy which damages the retina 

resulting in loss of vision. Diabetes has ben listed as the primary case of kidney 

failure in 44% of all new cases in 2011. A total of 228,924 people of all ages with 

kidney failure due to diabetes were living on chronic dialysis or with kidney 

transplant. Unfortunately there has not been any specific estimate of diabetic 

patients with genitourinary complications according to this data. 

       Findings suggest that urogenital complications are more commonly 

experiencedin diabetes mellitus compared to those without diabetes ( Boyle, Fihn, 

Scholes, Abraham & Monsey, 2005). Disturbances in bladder emptying and 

storage are often asymptomatic in the patients, especially in the beginning of 
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diabetic complication. In contrast sexual dysfunctions such as erectile or 

ejaculatory dysfunction and infertility are frequently found in diabetics compared 

to non diabetics (Geerlings ,Stolk, Camps, Netten, Hoekstra & Bouter,2009). 

Although these sexual dysfuctions often exert a dramatic negative impact on 

psychological living and self esteem of the patients with diabetes, they remain 

unacknowledged in many instances. They do not attract medical attention and 

thereby possible treatment or researches on the risk factors, this is owing to shame 

and embarrassment of the patient or due to unawareness r old fashioned 

negligence of the problem. 

       Several possibilities have been proposed to explain the association between 

certain factors and the development of genitourinary complications in type 2 

diabetes but the exact mechanisms are still unknown. For example, damage to the 

genitourinary system as a result of diabetic neuropathy could lead to a 

dysfunctional bladder, thereby creating the opportunity for urinary tract 

infection(UTI) development (American Diabetes Association, 2013).The presence 

of higher glucose concentration in the urine might present another pathway for 

urinary tract infection development by amplifying bacteria reproduction which 

creates a favourable environment for infection (Chen, Jackson & Boyko, 

2009).Patient- related factors such as age, metabolic control, family history and 

duration of diabetes have also been suggested as increasing the risk of infection 
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among those with diabetes (Brown, Wessels, Chancellor, Howard, Stamm & 

Stapleton, 2005). 

Tight metabolic control with focus of reduction of glucose fluctuations in diabetes 

improves outcome. Appropriate self-management training including carbohydrate 

counting, hypoglycemia awareness and clear insulin dose adjustment instruction, 

are important in diabetes management in order to maintain a near-normoglycemic 

state and prevent complications. On the other hand chronic hyperglycemia is 

probably the main driver of preclinical atherosclerosis in diabetes. Recurrent 

exposure to hypoglycemia may contribute to this process by aggravating 

established micro and macrovascular complications (Frier & Hilsted, 1985). The 

prevalence of investigated chronic diabetic complications have been found to 

increase with age according to a research on Prevalence of chronic complications 

of type 2 diabetes in China (Morgan, Currie, Stott, Smithers, Butler & Peters, 

2000).  

Genitourinary complications in diabetics occur mostly due to the damage diabetes 

can cause to blood vessels and nerves. The nerves that control internal organs are 

called the autonomic nerves. Damage to these nerves can hinder normal function. 

Some of the genitourinary complications resulting from this include: Ereectile 

dysfunctions, retrograde ejaculation, decreased vaginal lubrication, low libido and 

urologic complications like bladder dysfunctions and urinary tract infections 
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(Chen, Jackson and Boyko, 2009). Some of the factors that can increase the risks to 

these genitourinary complications in diabetes include: Hyperglycaemia, high blood 

pressure, high levels of blood cholesterol, obesity and smoking(Brown, Wessells & 

Chancellor, 2005). 

Although previous studies have cited increased incidence of genitourinary 

complications and UTI in subjects with diabetes the majority of published data 

have not dwelt on the risks predisposing diabetics to the development of these 

genitourinary complications, therefore this study aims at evaluating the risk factors 

for development of genitourinary complications in type 2 diabetes mellitus. 

 
1.2   STATEMENT OF PROBLEM 

It is well known that diabetes can negatively impact the genitourinary system 

leading to various genitourinary complications. Both men and women with 

diabetes can develop sexual problems and urinary tract infections because of 

damage to nerves and decreased immunity respectively. Despite the negative 

impact on the quality of life, self esteem and economy the sensitive nature of the 

conditions like sexual dysfunctions and urologic complications has prevented 

patients from presenting themselves to physicians for treatment, this has prevented 

further researches in this area. Strategies to prevent or intervene in these conditions 

require accurate understanding of the disease mechanisms, risk factors and 
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protective factors. Lack of adequate knowledge and researches as to the risk factors 

that increase the likelihood of genitourinary complications in type 2 diabetes has 

created problems in the adequate management of diabetes and prevention of 

associated complications. It has therefore become absolutely necessary to carry out 

a research in this regard to determine the risk factors predisposing to genitourinary 

complications in type 2 diabetes , this will help in devising strategies to prevention 

of genitourinary complications in type 2 diabetes. 

 
   1.3   GENERAL OBJECTIVES 

The overall objective of the study is to determine factors that can lead to the 

development of genitourinary complications in type 2 diabetes mellitus amongst 

diabetic patients visiting selected Health facilities in Imo state. In pursuant of the 

purpose of this research, the following objectives of the study are addressed: 

1.3.1   SPECIFIC OBJECTIVES 

1. To determine the influence of Age of patient at diagnosis on the 

development of genitourinary complications in type 2 diabetes mellitus. 

2. To determine the influence of level of compliance to treatment on the 

development of genitourinary complications in type 2 diabetes mellitus. 
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3. To determine the influence of mode of control or treatment on the 

development of genitourinary complications in type 2 diabetes mellitus. 

4. To determine the influence of duration of diabetic status on the development 

genitourinary complications in type 2 diabetes mellitus. 

5. To determine the influence of co-morbidity with hypertension on the 

development of genitourinary complications in type 2 diabetes. 

1.4   RESEARCH QUESTIONS 

The following are the research questions addressed questions in this study: “Risk 

factors predisposing type 2 diabetics to genitourinary complications in selected 

health facilities in Imo state”: 

1. What is the influence of age of patient at onset or diagnosis on the development 

of genitourinary complications in type 2 diabetes? 

2. What is the influence of compliance to treatment on the development of 

genitourinary complications in type 2 diabetes? 

3. How does mode of control or treatment influence the development of 

genitourinary complications in type 2 diabetes? 

4. What is the influence of duration of diabetic status of type 2 diabetic patients on 

the   development of genitourinary complications in type 2 diabetes? 
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5. What is the influence of co-morbidity with hypertension in type 2 diabetes on 

the development of genitourinary complications in type diabetes? 

 

1.5   RESEARCH HYPOTHESES 

The following null hypothesis where used to test the level of significance which 

was 5% or 0.05 as used in the study. 

1. The age of patient at diagnosis in type 2 diabetes has no significant influence 

on the development of genitourinary complication. 

2. The compliance to treatment by type 2 diabetic patients has no significant 

influence on the development of genitourinary complication. 

3. The mode of control or type of treatment regimen adhered to by type 2 

diabetic patients has no significant influence on the development of genitourinary 

complication in type 2 diabetes. 

4. The duration of diabetic status of type 2 diabetic patients has no significant 

influence on the development of genitourinary complications in type 2 diabetes. 

5. The Co-morbidity of type 2 diabetes with hypertension has no significant 

influence on the development of type 2 diabetes mellitus. 
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1.6   SIGNIFICANCE OF STUDY 

It is a fact that developing and under developed countries suffer more markedly 

because of their lower success rates in creating public health policies that 

positively influence the social health factors. For instance genitourinary 

complications which comprises of sensitive cases such as sexual dysfunctions and 

urinary complications has not been well researched on mostly due to patients not 

presenting themselves for treatment. This has posed a major challenge in furthering 

researches in this area. This study however will help provide information on 

factors that can predispose to genitourinary complications.  

Also through this study public health educators can be better equipped with 

information on risk factors predisposing diabetics genitourinary complications, this 

will help in effective and efficient diabetes education. Type 2 diabetic patients will 

also be enlightened on the need to present themselves for treatment once 

experiencing symptoms of genitourinary complications, this is particularly 

important in this our African countries where cases like sexual dysfunction are not 

openly discussed or are seen as a sign of weakness or incompetence for men and 

women having these conditions .Public health policy makers can also with the help 

of this study devise avenues for rehabilitation of those already affected by these 

conditions. 
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1.7 SCOPE OF THE STUDY 

The study was carried out in three selected health facilities in Imo state namely 

Imo state University teaching Hospital Orlu, Imo State specialist Hospital 

Umuguma and Avu primary health centre, Owerri-west. The study used a 

purposive sampling technique to select the 100 participants used in the study. The 

subjects used for the study consisted of type 2 diabetic patients within the age 

range of 45-75 years coming for their blood sugar tests at the different health 

facilities used for the study. The study aimed at determining the risk factors 

predisposing type 2 diabetics to genitourinary complications. A well structured 

questionnaire was used to interview the subjects used for the study to determine the 

influence of factors such as age of patient at diagnosis, mode of glycemic control, 

level of glycemic control and compliance to treatment, duration of diabetic status  

and co-morbibdity with hypertension  on the development of genitourinary 

complication in type 2 diabetic patients. 

1.8 OPERATIONAL DEFINITION OF TERMS 

The dependent variable- Genitourinary complication which is nominally defined as 

complications affecting the genitourinary system. Operationally defined 

genitourinary complications can be defined as complications resulting to urinary 

tract infections and sexual dysfunctions which are defined as problems occurring 

during any phase of the sexual response that prevents the individual from 

experiencing satisfaction from the sexual activity. Other variables (Independent 

variables) include the following with their conceptual and operational definitions: 
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Concept/variable                           Nominal definition                     Operational definition 
Co-morbid conditions.                Presence of one or more            Presence of disease such                           
                                                       Additional disorders,                  as hypertension in addition 
                                                      Co-occurring with a primary        to diabetes. 
                                                      Disease or disorder. 
 
Compliance to treatment         Whether or not patient complies           How many times 
Regimen                                       with treatment regimen.                    per week treatment 
Is adhered to. 
 
Mode of control                               Type of treatment regimen        Whether the patient is 
                                                             Used by patient.                      treated using insulin,  
                                                                                                               Oral anti-diabetic drugs 
, 
                                                                                                              Herbal treatment or no 
                                                                                                              Treatment at all. 
 
Age at onset                              Age of patient at the time              Number of years attained  
 Of diagnosis                                                                                     by patient as at the time 
Diabetes was diagnosed. 
 
 
Duration of diabetic                       Time since when the                    Time in years since 
Status                                              patient was diagnosed                  diagnosis. 
                                                        Of type 2 diabetes. 
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                                                  CHAPTER TWO 

LITERATURE REVIEW 

Diabetes mellitus type 2 also known as non insulin-independent diabetes mellitus 

NIDDM or adult onset diabetes is a metabolic disorder that is characterized by 

hyperglycaemia (high blood sugar in the context of insulin resistance and relative 

lack of insulin. The classic symptoms are excess thirst, frequent urination and 

constant hunger. Type 2 diabetes mellitus makes up about 90% of cases of 

diabetes, with the other 10% due primarily to diabetes mellitus type 1 and 

gestational diabetes. 

      Type 2 diabetes mellitus is typically a chronic disease associated with a ten 

year shorter life expectancy. This is partly due to a number of complications with 

which it is associated, these include cardiovascular complications, neuropathy, 

nephropathy, retinopathy and sexual dysfunction. In the developed world and 

increasingly elsewhere type 2 diabetes is the largest cause of non-traumatic 

blindness and kidney failure (Ripsin & Kang,2009). 
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2.1    TYPES OF DIABETES MELLITUS 

The most common types of Diabetes mellitus: 

a. Type 1diabetes also called insulin-dependent diabetes mellitus or Juvenile-

onset diabetes. Type 1 diabetes develops when the body’s immune system 

destroys pancreatic beta cells, the only cells in the body that makes the 

hormone insulin that regulates blood glucose. This form of diabetes 

usually strikes children and young adults, although disease onset can occur 

at any age. Type 1 diabetes accounts for 5-10% of all diagnosed cases of 

diabetes (Oletsky ,2001). 

b. Type 2diabetes also called non insulin-independent DM or adult onset 

diabetes. Type 2 diabetes accounts for 90-95% of all diagnosed cases of 

diabetes. It usually begins as insulin resistance, a disorder in which the 

cells do not use insulin properly. As the need for insulin rises, the pancreas 

gradually loses its ability to produce it. Type 2 diabetes is associated with 

older age, obesity, history of gestational diabetes, impaired glucose 

metabolism, physical inactivity and race/ethnicity. 

c. Gestational diabetes which is a form of glucose intolerance diagnosed in 

some women during pregnancy. It is more common among obese women 

and women with a family history of diabetes. During pregnancy, 

gestational diabetes requires treatment to normalize material blood glucose 
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levels to avoid complications in the infant. After pregnancy 5-10% of 

women with gestational diabetes are found to have type 2 diabetes. 

Women who have had gestational diabetes have a 20-50% chance of 

developing diabetes in the next 5-10 years (CDC, 2005). Other specific 

types of diabetes result from specific conditions such as surgery, drugs, 

malnutrition, infections and other illnesses such types of diabetes may 

account for 1 to 5% of all diagnosed cases of diabetes. 

Also there is Pre-diabetes which is a condition that raises the risk of developing 

type 2 diabetes, heart disease and stroke, people with pre-diabetes have blood 

glucose levels higher than normal but not high enough to be classified as 

diabetes. 

2.2    PREVALENCE OF TYPE 2 DIABETES 

  Changes in human behaviour and lifestyle over the last century have resulted in 

a dramatic increase in the incidence of diabetes worldwide. The number of adults 

with diabetes in the world is expected to rise from 135 million in 1995 to 300 

million in the year 2025. Current estimates from different countries in Europe 

and the United States have shown that diabetes and it’s complication account for 

6-16% of the total health costs for society and these will increase dramatically 

unless major efforts are made to prevent the ongoing epidemic (Hansen, 2002). 
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Nigeria is one of the 32 countries of the IDF AFR region 387 million people 

have diabetes in the world and more and more than 22 million people in the AFR 

region, by 2035 this figure will almost double. There were 3,747 million cases of 

diabetes in Nigeria in 2014 (International Diabetic Federation, 2014). 

DIABETES IN NIGERIA -2014 

According to International diabetes federation (2014) the total adult population 

of diabetic people (20-79 years) was 80,712.The number of deaths in adults due 

to diabetes was given as 105,091 .The prevalence of diabetes in adults (20-79) % 

was   4.6 while the cost per person with diabetes (USD) was 178.4.The total 

cases of adults (20-79years) with diabetes (1000s) was 3,746.5 while number of 

cases of diabetes in adults that are undiagnosed (1000s) was given as 1, 723.4. 
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2.3   CONCEPTS OF GENITOURINARY COMPLICATION IN TYPE 2 

DIABETES MELLITUS 

Diabetes is known to increase the risk of infection and the commonest amongst 

them are the ones involving the genitourinary tract. The infections in a diabetic 

patient are unique in that they are recurrent, more severe requiring hospitalization 

and also have higher mortality than non-diabetics (Ogbera & Adedokun, 2005). 

Some infections are exclusively found in diabetics like the emphysematous 

pyelonephritis while others have their natural history complicated due to 

hyperglycaemia. 

Genitourinary complications including bladder dysfunction, sexual and erectile 

dysfunction as well as  urinary tract infections (UTIs). They have a profound effect 

on the quality of life of men and women with type 2 diabetes mellitus. Amongst 

the infections affecting the diabetic patients those affecting the genitourinary tract 

are the commonest. There is 60% increase in the risk of urinary tract infection 

(UTI) and a two to four fold increase in genital tract infections (Ishan, Zhenchao, 

Anderson, Hammer & Caminero, 2012). 

UTI in diabetics have certain unique features in that they involve the upper tract 

80% are bilateral in most cases and are more prone to complications (Josh, 1999). 
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 2.3.1   Bladder dysfunctions 

       More than half of men and women with diabetes have bladder dysfunction 

because of damage to nerves that control nerve function, leading to significant 

distress, limitations in daily functioning ,poorer quality of life  (Perry, Shaw, 

Assassa, Dallosso, Williams, Brittain & Cattleden 2000). According to a 

research study of bladder dysfunction in type 2 diabetes mellitus women,102 out 

of 153 (67%) of subjects in the study who had lower urinary tract symptoms 

(LUTS) attributed to bladder dysfunction secondary to diabetes were considered 

to have moderate to severe LUTS as compared to 11% in control group 

(Kammerer-Doak, 2012). The overall prevalence of stress urinary incontinence 

and urge urinary incontinence in diabetic women was 19% and 23% 

respectively. Recent large observational studies have identified urge 

incontinence, an involuntary loss of urine with a feeling of urgency, as increased 

among women with diabetes while there was no increased risk of stress 

incontinence, involuntary loss of urine with physical activity (Jackson, Boyko, 

Scholes, Abraham, Gupta & Fihn, 2004). 

Common bladder problems in men and women with diabetes include the 

following: 



 

18 
 

Overactive bladder: Damaged nerves may send signals to the bladder at the 

wrong time, causing its muscles to squeeze without warning (Brown et al, 2005). 

The symptoms of overactive bladder include: Urinary frequency- urination eight 

or more times a day or two or more times a night, Urinary urgency- The sudden 

strong need to urinate immediately, Urge incontinence- leakage of urine that 

follows a sudden, strong urge to urinate. 

Poor control of sphincter muscles: Sphincter muscles surround the urethra- the 

tube that carries urine from the bladder to the outside of the body and keep it 

closed to hold urine in the bladder (Brown et al, 2005). If the nerves to the 

sphincter muscles are damaged, the muscles may become loose and allow leakage 

or stay tight when a person is trying to release urine. 

Urine retention: For some people nerve damage keeps their bladder muscles from 

getting the message that it is time to urinate or makes the muscles too weak to 

completely empty the bladder (Brown et al, 2005). If the bladder becomes too full, 

urine may back up and the increasing pressure may damage the kidneys. If urine 

remains in the body too long, an infection can develop in the kidneys or bladder. 

Urine retention may also lead to overflow/incontinence-leakage of urine when the 

bladder is full and does not empty properly. 
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     Diagnosis of bladder problems may involve checking both bladder function 

and the appearance of the bladder’s interior (Doruk et al, 2005). Tests may 

include x-rays, urodynamic testing to evaluate bladder function and cystoscopy a 

test that uses a device called cystoscope to view the inside of the bladder. 

2.3.2   Bladder dysfunction in men with type 2 diabetes mellitus. 

In diabetic men, lower urinary tract symptoms (LUTS) are common, age-related 

complaints that are often attributed to benign prostatic hyperplasia (BPH). LUTS 

and BPH increase rapidly with age starting at about age 50 years (Boyle, 

Robertson, Mazzentta, Keech, Hobbs & lee, 2003). 

 Straining, intermittency, post void dribbling and weak stream may signify urethral 

obstruction from BPH. These symptoms may result from bladder dysfunction due 

to denervation and poor detrusor constractility (Dean & Lui, 2005).Other complex 

associations of LUTS and BPH among diabetic include symptoms or urgency, 

frequency and nocturia that may occur from detrusor overactivity, resulting from 

BPH and or microvascular complications associated with diabetes, increasing 

hyperactivity of the detrusor (Golbidi & Laher,2010). 

Recent evidence suggests that LUT may occur more frequently among men with 

diabetes, with an estimated 25% to nearly two fold increased risk of LUTS in 
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men with type 2 diabetes (Van Den Eden, Enger, Caan, Quesenberry & Rowell, 

2003). 

        Additionally among men with BPH, diabetes is associated with more LUTS 

symptoms compared with non-diabetic men. Early studies suggested that diabetes 

increases prostrate size consistent with BPH (Boyle et al, 2003)). However studies 

using surgery for BPH as the outcome have reported conflicting results with some 

reporting that diabetic men were at higher risk (Geerlings et al, 2000)) and others 

reporting high blood glucose levels to be associated with a lower risk (Siu et 

al,2001). 

A growing body of experimental evidence indicates that diabetes and obstruction 

affect different populations of visceral afferents supplying the bladder. In both 

conditions early alterations in sodium and potassium channels occur similar to 

neuropathic models (Golbidi et al, 2010) These changes trigger altered excitability 

leading to detrusor over activity and urinary frequency with time, impaired 

contractibility due to a myopathy can lead to incomplete emptying. Thus a 

combination of several factors with differing time courses lead to LUTS and 

known urodynamic findings. 
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2.3.3   PATHOPHYSIOLOGY 

          The biology of diabetes-associated bladder complication can be due to an 

alternation in the detrusor smooth muscle, neuronal dysfunction and urothelial 

dysfunction. The experimental model most often used to assess bladder 

complications is the streptozotocin (STZ) rat model (Ronald, 2002). 

Pharmacological studies of smooth muscle dysfunction on isolated diabetic rat 

bladder strips have generated a considerable amount of controversy. Bladder 

smooth muscle contraction is mediated by acetylcholine released by the pelvic 

nerve acting on muscarinic receptors. An increase in muscarinic receptor density 

has been found at both 2 and 8 weeks of STZ-induced diabetes (Tong, Cheng & 

Wan, 2002). 

           A recent study found an increase in β1- receptor mediated relaxation 

response in isolated detrusor smooth muscle strips from response in isolated 

detrusor smooth muscle strips from 8-10 week STZ-induced diabetic rats (Kaplan 

et al, 1995)).It has been well established that in stz-induced diabetic rat model, 

there are progressive increases in total bladder tissues with hypertrophy of the 

bladder wall and dilatation of the bladder. 
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2.4   Bladder dysfunctions in diabetic women 

        In women urinary incontinence is estimated to affect nearly 50% of middle 

aged and older women (Olarinoye, 2000). Diabetes has been identified as an 

important independent risk factor for incontinence in several in several large 

observational studies, including the Nurses’ Health study and is associated with 

30-100% increased risk (Lifford, Curban & Goodstein, 2003). 

A number of clinical studies in men and women with diabetes have reported 

bladder instability or hypersensitivity as the most frequent finding, ranging from 

39-61% of subjects of subjects (Goldman a& Appelll, 1999). Prevalence 

estimates of urodynamically diagnosed bladder cystopathy have ranged 25% to 

90%. The wide variation reflects the lack of validated or standardized clinically 

significant measures used to diagnose bladder cystopathy as well as the selected 

referred bias (Wei-Chia, 2009). Observational studies have found that markers of 

more severe diabetes, including poor levels of glycaemic control are associated 

with an increased risk of LUTs (Hammarsten & Hogsted, 2001). 

2.5.   SEXUAL DYSFUNCTION 

     Erectile dysfunction , reduced libido, organsmic dysfunction and retrograde 

ejaculation are established complications found with variable prevalence in men 

with diabetes. Reduced desire, decreases arousal and painful intercourse are 
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increased sexual problems in women with diabetes with a reported prevalence of 

18-42% (Enzlin, Mathieu, Vanderschueren & Damyttenaere, 1998). 

2.5.1   Sexual dysfunction in diabetic men 

          Erectile dysfunction(ED) occurs in a substantial number of men with 

diabetes, with prevalence estimation ranging from 20-71% (Siu, 2001). In a 

research on ‘‘prevalence and risk factors associated with ED in diabetic men’’ it 

was reported that 45% of type 2 diabetes mellitus of the patients had erectile 

dysfunctions with 32% with type 1 DM and odds ratio ED risk multiplier of 4.1 

in comparison to 1.7 for hyperlipidemia and 1.6 for hypertension (Klein, Lee & 

Moss, 1996). 

Erectile dysfunction is a consistent inability to have an erection firm enough for 

sexual intercourse. The condition includes the total inability to have an erection 

and the inability to sustain an erection. Estimates of the prevalence of prevalence 

of erectile dysfunction in men with diabetes vary widely, ranging from 20 to75 

percent. Men who have diabetes are two to three times more likely to have erectile 

dysfunction than men who do not have diabetes. Among men with erectile 

dysfunction those with diabetes may experience the problem as much as 10 to 15 

years earlier than men without diabetes. 
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Researches have suggested that erectile dysfunction may be an early marker of 

diabetes, particularly in men ages 45 and younger. In addition to diabetes, other 

major causes of erectile dysfunction include high blood pressure, kidney disease, 

alcohol abuse and blood vessel disease. Erectile dysfunction may also occur 

because of the side effects of medications, psychological factors, smoking and 

hormonal deficiencies (Ogbera et al, 2005). 

    Retrograde Ejaculation is also a sexual dysfunction that occurs in diabetic men 

it’s a condition in which part or all of a man’s semen goes into the bladder instead 

of out the tip of the penis during ejaculation. Retrograde ejaculation occurs when 

internal muscles called sphincters do not function normally (Guay, 2001). A 

sphincter automatically opens or closes a passage in the, with retrograde 

ejaculation semen enters the bladder mixes with urine and leaves the body during 

urination without harming the bladder. Poor glucose control and the resulting nerve 

damage can cause retrograde ejaculation.  Analysis of a urine sample will reveal 

presence of semen. 

PATHOPHYSIOLOGY 

Neuropathy and arterial diseases have all been implicated in the pathogenesis of 

diabetes Erectile dysfunction (Feldman, Goldstein, Hatzichristou, Krane & 

Mckinlay,2000). Neurodiagnostic tests have confirmed that diabetic men with 
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Erectile dysfunction (ED) have altered conduction of both unmyelinated lower-

extremity sensory fibers and myelinatedpuodendal somatosensory fibers. 

Adequate arterial inflow is necessary for erection and cavernosal arterial 

morphology flow and diameter differ between diabetic and non diabetic 

populations with ED over all, human studies suggests that neuropathy is the most 

important risk factor associated with ED in diabetes(Dean et al, 2005). 

2.5.2   Sexual dysfunction in type 2 diabetic women 

Female sexual dysfunction is associated with biological psychological and social 

determinants (Doruk,Akbay, Cayan, Bozliu & Acar,2005). It includes disorders of 

desire/libido, arousal, inhibited orgasm and sexual pain. Studies of female sexual 

dysfunction in women with diabetes are limited. Prevalence of dysfunction has 

been reported in 18-27% of women with type 1 diabetes and in 42% of women 

with type 2 diabetes. Women with more diabetic complications have more sexual 

dysfunction (Kammerer et al.2012). Psychological factors including depression 

adaptation to diabetes and quality of partner relationship are likely to contribute to 

the sexual dysfunction of women with diabetes and require quantification in future 

studies (Doruk et al, 2005) 
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2.6   URINARY TRACT INFECTION AND COMPLICATIONS IN TYPE 2 

DIABETES 

Diabetes mellitus has a number of long-term effects on the genitourinary system. 

These effects predispose to bacterial urinary tract infections (UTI) in the patients 

with diabetes mellitus (Owiredu, Amidu, Alidu , Sarpong & Gyasi-Sapong, 2011). 

Complicated UTIs are common and potentially life-threatening conditions. They 

include: 

1. Emphysematous pyelonephritis (EPN), Xanthogranulomatous Pyelonephritis 
(XGP). 
2. Emphysematous Pyelitis (EP), emphysematous cystitis (EC). 
3. Renal/ Perirenal abscess 
4. Renal papillary necrosis (RPN). 
1. Emphysematous pyelonephritis is a severe, necrotizing form of multifocal 
bacterial nephritis with gas formation within the renal parenchyma. 
The commonest offending organisms are Escherichia coli and Klebsiella 
followed by proteus. 
The diagnosis of EPN is often delayed because the clinical manifestations are 

nonspecific and not different from the classic triad of upper UTI (e.g. fever, 

flank pain and pyuria). Acute respiratory distress syndrome, disseminated 

intravascular coagulopathy, acute renal failure, disturbance of consciousness and 

shock can reveal some severe forms. 

EPN requires a radiological diagnosis. Conventional radiography may 

demonstrate gas bladder overlying the renal fossa .Ultrasonography (US) 
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characteristically shows an enlarged kidney containing high amplitude echoes 

with the renal parenchyma (Bestl, Terris, Tacker & Reese, 1999). 

 Computed tomography (CT) is the imaging procedure of choice to confirm the 

presence and extent of parenchymal gas (Pontin & Barnes, 2009). 

A radiological classification has been proposed based on the location of the gas 

in kidney as follows: Class 1 signifies Gas confined to the collecting system 

while Class 2 signifies Gas confined to the renal parenchyma. Class 3A: 

Perinephric extension of gas or abscess. Class 3B: Extension of gas beyond the 

Gerota fascia. Class 4: Bilateral or  emphysematous pyelonephritis in a solitary 

kidney.  

2.Emphysematous pyelitis is defined as the presence of gas localized to the renal 

collecting system. In contrast to EPN, only about 59% of subjects usually have 

diabetes presumably due to a higher proportion of patients with obstruction in 

this group. E .coli is the most common organism. Patients have similar clinical. 

Patients have similar clinical symptoms to patients with non-complicated 

pyelonephritis: fever, nausea, vomiting and abdominal pain. Leukocytosis and 

pyuria are observed in most patients. CT best delineates gas within the collecting 

system and helps exclude complications, such as renal or perirenal collections, 

frank abscesses or EPN.(Siu et al, 2001). 
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  3.  Emphysematous Cystitis : EC is a rare entity characterised by pockets of gas 

in and around the bladder wall produced by bacterial or fungal fermentation. 

More than 50% of patients with EC have diabetes mellitus. E.coli is the most 

common infecting organism (Bailey, 1961). 

The presence of pneumonia is a rare, although more specific, clinical finding 

(Retnakaran, 2006). 

CT is considered to be the preferred method of diagnosis because of its high 

sensitivity and specificity in the detection of abnormal gas and its anatomical 

extension.  

4. XanthogranulomatousPyelonephritis: XGP is a rare entity representing 1% of 

all renal infections (Liu and Parwani,2011). It’s mostly found in middle - aged 

women with a history of recurrent UTIs. Two forms of XGP, a diffuse form 

(85%) and a focal form (15%) are well known. The typical presenting symptoms 

include flank pain, fever, malaise, anorexia and weight loss. Urine cultures most 

often reveal E. coli and Proteus mirabilis. 

CT is the mainstay of diagnostic imaging for XGP and is helpful in 

demonstrating extension of the process into adjacent organs (Owiredu et al, 

2011) The most frequent findings in the CT scan are calculi, hydro-nephrosis, 

kidney enlargement, expansion of the calices, renal pelvis contraction and hypo-



 

29 
 

dense areas with parenchyma destruction (Loffin, 2007).The final diagnosis of 

XGP is based on histology usually after nephrectomy. 

Renal abscess/Perirenal abscess: 

A perinephric abscess is a collection of purulent material around the kidneys 

with a presentation that is insidious. Diabetes is present in 30-40% of cases 

(Thorley, Jones & Sandfod, 1974). 

Presenting symptoms are often non specific. Only occasionally a patient presents 

with a syndrome suggestive of acute pyelonephritis .The most common 

symptoms include fever, flank or abdominal pains, Chills, dysuria, weight loss, 

lethargy and gastrointestinal symptoms. 

The usual organisms include E.coli, Klebsiella and Proteus species. Ultrasound 

or CT scan are the best means to establish the diagnosis of renal abscess. 

 

 6. Renal Papillary necrosis: RPN has a variable clinical course that ranges from 

a chronic, protracted and relapsing form to an acute,rapidly progressive from is 

particularly rare but the effects result in death from septicaemia and renal failure. 

The most common presenting symptoms in symptomatic patients include fever 

and chills, flank and or abdominal pain and hematuria. This condition should be 

suspected in diabetes subjects who develop recurrent episodes of UTI, renal 
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colic, hematuria, obstructive uropathy, or unexplained renal failure. (Geerlings et 

al, 2000). 

In patients with poor renal function, CT may demonstrate necrotic pappilae 

allowing the diagnosis of RPN to be made. 

Other common infections normally complicated by diabetic status includes the 

following: 

1. Asymptomatic Bacteriuria (ASB) is the presence of bacteriuria in bladder 

urine in an asymptomatic individuals. Two consecutive samples should show 

uropathogens to prove it (Golbidi et al,2010). In a recent meta-analysis, ASB was 

found to be three times higher in patient with diabetes which included women, 

men and adolescents. Also they are more often presented with albuminuria and 

symptomatic UTI (Doruk et al, 2005). 

2. Prostatic Abscess: Prostatic abscess is a rare condition but is found almost 

exclusively in diabetics and those with prolonged catherization. It should be 

suspected when there are recurrent and persisting symptoms of fever dysuria and 

urethral discharge despite adequate antibiotics dysuria and urethral discharge 

despite adequate antibiotics (Ronald, 2002). Diagnosis involves Digital rectal 

examination may show fluctuation, if not then transrectal ultrasound (TRUS) 

helps. 
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3. Renal Tract candidiasis: Candida albicans and less commonly candida 

glabrata infection is seen in diabetics especially with use if broad spectrum 

antibiotics or indwelling catheters .They may be assymptomat9ic or may present 

with cystitis ,pyelonephritis or fungal ball obstruction. Diagnosis is by urine 

culture with 105 CFU/ml of candida (Ronald, 2002). 

4. Fournier’s gangrene: it is a necrotizing fasciitis that occurs around 

genitalia. The patient presents with pain swelling erythematic crepetation and 

possible skin breakdown with overlying bullae along with signs of toxicity 

testicles are spread because of the separate blood supply. Mortality is high, 40-

50% even with aggressive management (Guay, 2001). Diagnosis involves the 

bacteriologic finding of a mixture of gram negative bacteria and anaerobes and 

occasionally streptococci. 

5. Vulvovaginal Candidiasis: Diabetic women are predisposed to this 

infection. Vaginal epithelial cells bind to Candida albicans with greater 

prope3nsity in diabetics than in non-diabetics. 

6. Balanitis : This is the inflammation of the glans and often involves the 

prepuce (balanoposthitis). Commonest organism is Candida spp. Therefore an 

antifungal should always be prescribed to the patients having balantitis and 

balanoposthitis (Thomas et al, 2007). 
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7. Genitourinary urinary tuberculosis (GUTB): This is still found in some 

countries and has significant complications in forms of scarring of the 

genitourinary tract. Genital tract tuberculosis accounts for 18% of the disease 

burden in India and 18% of infertile women suffer from it. (Grayson, Abbot, Levy 

& Sherman, 2002). 

8. Diabetic Nephropathy: Diabetic nephropathy is damage to one’s kidney 

caused by diabetes .The kidney has many tiny blood vessels that filter waste from 

blood. High blood glucose level from diabetes can destroy these blood vessels 

(Dubeau,1996). 

 

2.7 POSSIBLE RISK FACTORS PREDISPOSING DIABETICS TO 

GENITOURINARY INFECTIONS AND COMPLICATIONS. 

Several aspects of immunity are altered in patients with diabetes. 

Polymorpholeukocyte function is depressed particularly when acidosis is present. 

Leukocyte adherence,chemotaxis and phagocytosis may be affected antioxidant 

systems involved in bactericidal activity may also be impaired. 

1. HYPERGLYCEMIA: Predisposition to urinary tract infections (UTIs) in 

diabetes mellitus results from several factors susceptibility increases with 

longer duration and greater severity of diabetes. 
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High urine glucose content and defective host immune factors predispose to 

infection (Wei-Chia,2009). Hyperglycaemia neutrophil dysfunction by 

increasing intracellular calcium levels and interfering with actin and thus 

diapedesis and phagocytosis. Overtime, patients with diabetes may develop 

cystopathy, nephropathy and renal papillary necrosis, complications that 

predispose them to UTIs. Long- term effects of diabetic cystopathy include 

vesicourethral reflux and recurrent UTIs (DuBeau, 1996). In addition, as many 

as 30% of women with diabetes have some degree of cystocele, cystourethrocele 

or rectocele. All of these may contribute to the frequency and severity of UTIs in 

female diabetes. Diabetes mellitus and obstruction of the urinary tract are the 

predominant risk factors for developing for emphysematous UTIs. 

2. HYPERTENSION: Hypertension is probably both a cause and an effect of 

diabetic nephropathy which is a complication of diabetes (Handelsman & 

Jellinger, 2011). In the glomerulus, an early effect of systemic hypertension 

is dilatation of the afferent arteriole, contributing to 

intraglomerularhypertension, hyperfilteration and hemodynamically 

mediated damage .Renal responsiveness to the renin-angiotensin system may 

be abnormal in the diabetic kidney.  

3. HYPERCHOLESTEROLEMIA: There is an association between 

unhealthy cholesterol levels and diabetes. Some research suggests that 
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high LDL (bad cholesterol)levels, low HDL (good cholesterol) and high 

triglyceride levels may interfere with insulin regulation. 

Other risk factors or factors predisposing to genitourinary complications in type 

2 diabetes include: 

1. Smoking 
2. Acidosis 
3. Obstruction like calculus, papillary 

necrosis,fungalinstrumentation,vesicouretic reflux and cystopathy with increased 
post void residue. 

4. Organisms like E.coli /Candida which have predilections for diabetic 
patients. 

5. Micro circulating abnormalities (decreased tissue perfusion). 
6. Sensory and autonomic neuropathy and skin and mucosal colonization 

with Staphylococcus aureus and Candida. 

 

2.8  DIABETES TYPE 2, CONTROL AND MANAGEMENT 

Diabetes mellitus is a metabolic disorder characterized by hyperglycaemia 

resulting from defects in insulin secretion, insulin action or both (Gavin, 1997). 

There are several aetiologies involved with the development of the disease .These 

range from autoimmune destruction of pancreatic β- cells, resulting in insulin 

deficiency, to abnormalities that cause resistance to insulin action. Carbohydrate, 

protein and fat metabolism are affected by the decreased insulin secretion or the 
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diminished insulin effectiveness .Thus many metabolic processes are unable to 

proceed normally due to inadequate secretion of insulin or a decreased tissue 

response at one or more points in the complex pathways regulated by this 

hormone. In the diagnosis of diabetes, it is difficult to pinpoint a single number by 

which to judge everyone’s glucose levels .New criteria for diagnosing diabetes 

have been published by the Expert committee on Diagnosis and Classification of 

Diabetes mellitus are shown below (Davidson, 2000). 

New criteria for the diagnosis of Diabetes: 

1. Symptoms of diabetes plus casual plasma glucose concentration  ≥200mg/dl. 

Casual is defined as any time of day without regard to time since last meal. 

The classic symptoms of diabetics to time since last meal. The classic 

symptoms of diabetes include polyuria, polydipsia and unexplained weight 

loss. 

2. FBG (fasting  blood glucose) ≥ 126mg/dl. Fastig defined as no caloric intake 

for at least 8 hours. 

3. 2HPG (2 hour proprandial glucose) ≥ 200mg/dl during an oral glucose 

tolerance test. The test should be performed as described by the world health 

organization (WHO) using an exogenous glucose load containing the 

equivalent of 75g anhydrous glucose in water. 

Another factor that plays a role in the diagnosis of diabetes and its complications is 

glycosylated haemoglobin (HbA1C) .An elevated HbA1C is associated with many 

microvascular and neuropathic complications. Based on results of four studies that 

included thousands of patients, the upper limit of normal (ULN) for HbA1C was 
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set at 6% because complications did not develop or grow worse if the HbA1C was 

kept below 7.0% (Friedman, 1990). 

When the HbA1C levels reached 7.0% to 8% complications (neuropathic and 

retinopathic conditions) did develop but progressed slowly. 

Important is the fact that there is a high correlation between changes in HbA1C 

levels and red blood cell (RBC) glycated protein content in relation to the 

pathogenesis of diabetic complications. 

According to WHO in 2013 criteria have been established for testing individuals 

who maybe at high risk for type 2 diabetes, but who are currently asymptomatic. 

Criteria for screening of Diabetes in asymptomatic high risk individuals: 

1. Testing for diabetes should be considered for all individuals at age 45 years 

and above and if normal should be repeated at 3 year interval. 

2. Testing should be considered at a younger age or be carried out more 

frequently in individuals who : 

 Are obese (BMI ≥ 27kg/m2) 

 Have first-degree relative with diabetes 

 Are members of a high risk ethnic population ( e.g African-American, 

Hispanic, Native American). 

 Are hypertensive (≥ 140/90mmHg) 

 Have an HDL cholesterol level ≤ 35mg/dl and or a triglyceride level ≥ 

250mg/dl 
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 On previous testing had impaired glucose tolerance or impaired 

fasting glucose. 

     

2.8.1   Type 2 diabetes 

  Type 2 diabetes which is known as non- insulin dependent diabetes (NIDDM) or 

adult- onset diabetes it’s a disease  which occurs more frequently in people over 

the age of 30 years who are physically inactive and obese. Symptoms of diabetes 

include hyperglycaemia, polyuria, polydipsia, weight loss, sometimes with 

polyphagia and blurred vision. Those with type2 diabetes are usually not 

dependent on exogenous insulin for survival, but insulin may be needed to help 

control blood glucose levels (Escott & Mahan, 2000).Type 2 diabetes is the cause 

of 90% of cases of impaired glucose tolerance (IGT).Those at the greatest risk for 

type 2 diabetes are individuals over the age of 45years ,have a family history of 

diabetes  ,are overweight lead a sedentary lifestyle ,have low HDL cholesterol or 

high triglyceride levels and those from high risk ethnic groups. 

2.8.2   Complications of uncontrolled type 2 diabetes 

      Control of type 2 diabetes is very important because of the complications that 

may arise if blood glucose levels are not kept within normal range of a FBG. 

Glycation of tissue proteins (AGE) and other macromolecules and excess 

production of polyol compounds from glucose are among the mechanisms that 
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produce tissue damage from chronic hyperglycaemia (Alder et al, 2008). Those 

who have diabetes have an increased risk of developing atherosclerotic 

cardiovascular, peripheral vascular and cerebrovascular diseases. 

The long-term complications of type 2 diabetes include: Retinopathy with partial 

loss of vision,nephropathy leading to renal failure,neuropathy with risk of foot 

ulcers,Amputation,Charcotjoint,autonomic neuropathy causing gastrointestinal 

and  genitourinary damages,cardiovascular complications and sexual dysfunction 

(Gavin,1997). 

2.8.3     Obesity and type 2 diabetes 

      Type 2 diabetes is linked to obesity extra body weight and body fat go hand in 

hand with development of type 2 diabetes .People who are overweight are at much 

greater risk of developing type 2 diabetes than normal weight individuals .Being 

overweight puts added pressure on the body’s ability to properly control blood 

sugar using insulin and therefore makes it much more likely for the individual to 

develop diabetes .Almost 90% of people with type 2 diabetes are overweight 

((Brown et al, 2005). 
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2.8.4     Diet and type 2 diabetes 

     Diet plays an important role in control of type 2 diabetes .An unbalanced diet 

is also one risk factor for this disease, Cereals and legumes play roles in chronic 

disease risk reduction .Refinement of grains and loss of dietary fiber are 

important in the increased incidence of diseases including large bowel cancer 

coronary artery disease (CAD) and diabetes.Diet in early life appears to play a 

significant role in chronic development (Meyer, 2000). 

2.8.5  Behaviour modification and diabetes 

Individuals with impaired glucose tolerance have an increased risk for type 2 

diabetes and therefore, should be targeted with interventions aimed at preventing 

diabetes (Tuomilehto, 2001). Behaviour modifications can make the difference 

in preventing and managing the disease. A study conducted on 522 overweight 

(BMI> 25) middle aged where the intervention group received individualized 

counselling aimed at reducing weight, decreasing intake of fat and saturated fat 

and increasing fiber intake and physical (King et al, 1998). Subjects in the 

control group were given oral and written information about diet and exercise at 

baseline and during subsequent animal visits,but no individualized education was 

provided to them. 
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In the first of the trial waist circumference fasting plasma glucose 

concentration,plasma glucose concentration two hours after oral glucose challenge 

significantly decreased among subjects in the intervention group as compared with 

control group (King et al,1998). Results of this study show that positive behaviour 

changes can reduce the risk of developing impaired glucose tolerance and type 2 

diabetes. 

2.8.6     Physical activity and type 2 diabetes 

         Physical activity plays a key role in sensitivity to insulin and glucose 

uptake (King et al, 1998). Studies conducted with normal and middle-aged 

diabetic subjects show that physical activity results in numerous beneficial 

adaptations in skeletal muscles, including an increasing sensitivity to the action 

of insulin. Results indicate that exercise raises GLUT-4 transporter to which 

insulin binds for transporting glucose into the cell. 

2.8.7    Income and type 2 diabetes 

       Low-income persons tend to be at greater risk for developing type 2 diabetes 

because they have many problems shown to be risk factors including poor diets 

and higher rates of obesity and hypertension (King et al, 1998). The death rate 

among the low-income population is twice as high as those with higher incomes. 
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Thus higher death rate can be attributed to an increased rate of several chronic 

diseases and conditions and delayed diagnosis and treatment. 

2.9    SUMMARY OF RELATED LITERATURE WORKS. 

         In a research on ‘‘Risk assessment models for the development of 

complications in Maltese type 2 diabetic patients’’ (Baldichino, 2013).The study 

which involved a cross-sectional retrospective research involving 120 randomly 

selected patients aged 25-70 years diagnosed with type 2 diabetes ≤ 1 year and 

taking Metformin 500mg ,Perindopril 5mg and simvastatin 40mg , carried out at 

the Endocrine and Diabetes Centre at Mater Dei General Hospital in Malta to 

collect data for 20 predictors using a developed risk scale SPSS 17-0 ANCOVA 

regression method (p<0.05) were used to derive parsimonious models. 

In conclusion twelve significant predictors featured in the parsimonious models 

:age ,genetic ,predisposition ,alcohol abuse ,BMI ,waist circumference ,systolic BP 

,HbA1C level ,serum total cholesterol level ,serum fasting triglyceride level ,serum 

urea level ,urinary glucose level and ACR (Albumin-Creatinine ratio). Most of 

these variables featured in more than one model with most of them being very 

strong predictors. In fact,systolic BP was the strongest predictor of nephropathy 

(p=3 × 10-7) and retinopathy (p=0.00004) and also featured in macrovascular 

complications,HbA1C level was the second strongest predictor of neuropathy 
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(p=0.00019) and also a strong predictor of retinopathy . Serum fasting triglyceride 

level was also the second best predictor of retinopathy (P>0.001) and a strong 

predictor of neuropathy (P>0.002) and nephropathy (0.062) (Baldicchino, 2013). 

In a research on ‘‘Impact of type 2 diabetes on lower urinary tract symptoms in 

men: a cohort study’’(Feldman, 1994), the study used questionnaire and clinical 

data from two large multiethnic cohorts at the California Men’s health study 

(CMHS) and Research program in Genes, Environment and Health (RPGEH). 

Multivariable  logistic regression analyses was used to examine the association 

between baseline DM status and prevalence and incidence of LUTS (lower 

urinary tract symptoms)  with adjustment for potential confounding variables. 

Result showed that diabetes type 2 was found to be associated with prevalent 

LUTS (odds ratio (OR), 1.32, 25% confidence interval (CI) 1.26, 1.38). The 

association was stronger among men with type 2 diabetes who were on active 

pharmaceutical treatment and had it for a longer duration .No association was 

observed between type 2 diabetes and new onset   LUT 

In conclusion Type 2 diabetes increases the risk of LUTS. 

In a research on ‘‘Risk factors for renal dysfunction in type 2 Diabetes’’. A UK 

prospective Diabetes study .Clinical risk factors at diagnosis of type 2 diabetes 

associated with later development of renal dysfunction were sought, prospective 
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analysis were undertaken in those without albuminuria (n=4,031) or with normal 

plasma creatinine (n=5,032) at diagnosis. Stepwise proportional hazards 

multivariate regression was used to assess association of putative baseline risk 

factors with subsequent development of albuminuria (microalbuminuria or 

macroalbuminuria) or renal impairment of 4,006 patients with the requisite data 

for both outcomes, 1,534(38%) developed albuminuria and 1,132 (28%) 

developed renal impairment of the later. 575 (51%) did not have preceding 

albuminuria (Retnakaran et al, 2006). 

Development of albuminuria or renal impairment was independently associated 

with increased baseline systolic blood pressure, urinaryalbumin, plasmacreatinine 

and Indian –Asian ethnicity. Additional independent risk factors for albuminuria 

were male sex, increased waist circumference, plasma triglycerides, LDL 

cholesterol, HbA1C (A1C), increased white cell count, smoking and previous 

retinopathy. Additional independent risk factors for renal impairment were female 

sex, decreased waist circumference, age, increased insulin sensitivity and previous 

sensory neuropathy. In conclusion over a median of 15 years from diagnosis of 

type 2 diabetes nearly 40% of UKPDS patients developed albuminuria and nearly 

30% developed renal impairment. 

In a study on ‘‘Risk of urinary tract infection and asymptomatic bacteriuria 

among diabetic and non diabetic postmenopausal women’’. The authors 
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prospectively (1998-2002) followed 218 diabetic and 799 non diabetic 

Washington state women aged 55-75 years for UTI and AB .The baseline 

examination and two annual follow up examinations included urine culture 

,measurement of haemoglobin A1C and post void residual bladder volume and a 

survey of diabetes and other characteristics UTI incidence per 100 person-years 

was 12.2 for diabetic women and 6.7 for non diabetic women (relative risk (RR) 

=1.8 ,95% confidence interval (CI) : 1.2 ,2.7) AB incidence per 100 person 

women and 6.7 for diabetic women and 3.0 for non diabetic women (RR= 2.3 

,95% CI:1.3 ,3.9). 

        In Cox models adjusted for multiple covariates, the increased UTI risk 

occurred mainly in women taking insulin (RR=3.7, 95% CI: 1.8, 7.3) and with a 

longer diabetes duration (≥ 10 years, RR= 2.6, 95% CI: 1.3, 5.1) compared with 

non diabetic women. No clear linear trend between haemoglobin AIC and UTI or 

AB risk was seen postmenopausal women with diabetes have higher risks of UTI 

and AB in relation to diabetes duration and several but not to recent glucose 

control (Boyko, Fihn, Scholes, Abraham & Monsey, 2005). 
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CHAPTER THREE 

MATERIALS AND METHOD 

                  This chapter focused on the method used to successfully carry out this 

research. It is treated under the following sub heading: Area of study, Research 

design, study populations, sampling and sampling techniques, instruments for 

collection of data, validation of the instruments, administration of the 

instruments and methods for data analyses.  

 

3.0   Study design  

This study utilized the descriptive method of research 100 subjects being type 2 

diabetic patients visiting the health facilities used for this study were interviewed 

using a questionnaire, this was used to gather information from the respondents 

on if they were presence or absence of symptoms of genitourinary complications. 

This method was to obtain first hand data from the respondents so as to 

formulate rational and sound conclusions and recommendations for the study. A 

research on “Predictors of erectile dysfunction in men with type 2 diabetes 

mellitus referred to a tertiary health centre” carried out by Theophilus Ugwu and 

others which used a similar research design whereby information were also 

gotten from respondents using a structured questionnaire. Also the study on 

Prevalence and risk factors of erectile in Niger delta region Nigeria by Unadike 
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and others used similar design whereby participants were interviewed using a 

questionnaire.  

 

3.1   Study area 

This study was carried out in different health facilities in Imo state comprising 

Imo State Specialist hospital Umuguma located in Owerri-west L.G.A, Imo state 

teaching hospital located in Orlu L.G.A and Avu health Centre in Owerri west 

L.G.A, Imo state. 

Imo state is one of the 36 states of Nigeria and lies in the south eastern part of 

Nigeria with Owerri as its largest city. Imo state lies within 4° 45’ N and 7° 15’ 

and longitude 6° 50’E and 7° 25’ E with an area of 5,100sqkm. It is bordered by 

Abia state on the East by the River Niger and Delta state on the West by 

Anambra state to the North and Rivers state to the south. Imo state specialist 

hospital Umuguma and Avu primary health are both located at the rain forest 

zone about 120 kilometers North at the Atlantic coast and shares boundaries with 

Ngor Okpala L.G.A in the south, Owerri Municipal council by the east, Mbaitoli 

L.G.A by North and Ohaji Egbema L.G.A by the west. It covers in whole an area 

of 295 Kilometers square and a population of 99,265 at the 2006 census. The 

population comprises civil servants, farmers and people indifferent businesses or 

trades. Most of the inhabitants were averagely literate with very few who were 
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not literate enough to read and write. This was used to the advantage f the 

research because most respondents were knowledgeable enough to give accurate 

answers to the questionnaires used for the research. 

The other facility used for the research was Imo state University Teaching 

Hospital and is located in Orlu L.G.A, Imo state. Orlu is the second largest city 

in the south east Nigeria with estimated population of 420,000. The permanent 

site of the hospital, an international market and various industries are all located 

in Umuna which is one of the towns that make up the Orlu area, other towns 

surrounding Umuna includes Eziachi, Umuzike, Umutanze and Umudike. The 

inhabitants of the L.G.A are mainly farmers and traders with few civil servants. 

Most of them needed assistance in giving accurate answers to the questionnaire 

presented to them.  

 

3.2   Study population 

The population in this study comprised 100 males and females between 45 ears 

and 5 years who have already been diagnosed of type 2 diabetes and were 

coming for their blood sugar tests at the different health facilities used for those 

study. Cases constituted those type 2 diabetic patients who had symptoms of 

genitourinary complications like urinary incontinence, ejaculatory dysfunctions, 

loss of libido and painful intercourse while control were those without any 
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symptoms of genitourinary complications. About 150 type 2 diabetic males and 

females were seen during this study of three months, but 100 were used for the 

study. 

 

3.3     Sampling and sampling technique 

3.3.1 Sample size 

        According to Epi info program at 95% confidence interval and power 80%, 

an assumption risk was 20% among controls and 40% among cases. Th sample 

size was 48 for case group and 48 for control group. The researcher decided to 

assign 50 patients in each group to avoid low response. 

 

3.3.2   Sampling Method   

         The research used a purposive sampling method to select the health facilities 

used for the study using one tertiary health facility, one secondary health facility 

and one primary health facility this was to get a good representation from the three 

levels of health care in the State. 

 

3.4   Instrument for data collection 

  Data was collected over a period of 3 months, August – October 2015. The type 2 

diabetic patients visiting the laboratory sections for blood sugar tests were 
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interviewed using a structured questionnaire after obtaining their informed consent 

to take part in the study. The questionnaire consisted of five sections. 

Section Aconstituted Basic information on the subjects which included: Age, sex 

marital status, weight. 

Section B constituted information on subject’s medical history which included: 

Age at onset of disease, co-morbidity with HBP, type of treatment regimen and 

compliance to treatment. 

Section C constituted information on the subject’s lifestyle which included their 

smoking status, alcohol consumption and affordability of treatment. 

Section D constituted information on symptoms such as obstruction during 

urination, erectile dysfunction, no libido and retrograde ejaculation. 

Section E constituted information on subject’s family medical history.  

Their last fasting blood sugar level was ascertained by the researcher using a 

glucometer, presence of protein in urine was gotten from hospital laboratory record 

and was carried out using a combi 2 dipstick for urine analysis. The body weight of 

the participants were also ascertained by the researcher using a weighing scale. 

3.5   Validity of instrument. 

  The instrument (questionnaire) was validated by making sure the goals and 

objectives were clearly defined. The measures being determined were made to 

match the goals and objectives. The instrument was also reviewed by the thesis 
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work supervisor, in addition the measures were as well compared with measures 

that have been used in similar research works. 

3.6   Reliability of instrument.  

The reliability of instrument was tested by administering the questionnaire on 10 

subjects and was measured using Cronbach’s alpha formular giving a reliability 

value of 0.852. 

 

3.7   Method of data collection 

The questionnaire was administered to the respondents after an informed consent 

was obtained. The literate ones were allowed to fill the questions themselves while 

the non literate ones were asked in local language and their responses filled in by 

the researcher. Each question took about 3 minutes to answer and questionnaire 

consisted of 34 questions in 5 different sections. The weight and heights of the 

subjects were ascertained by the researcher especially for those who didn’t have 

knowledge of their weights and heights. The respondents were thanked at the end 

of their interviews for participating in the research. 
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3.8   Method of data analysis 

All data collected were entered in the computer and the statistical package for 

social science version 21 (SPSS 21) was used to analyze the data obtained from 

the questionnaire. The categorical variables were compared using the Chi-

Square test to determine the association between variables in the proportion of 

risk factors to genitourinary complications in type 2 diabetes. 

 

3.9   Ethical consideration 

Formal approval was granted by the ethical committee of the health facilities 

where this research was carried out and permission also taken from the 

department to carry out the research. 
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                                                  CHAPTER FOUR 

                                  RESULTS AND ANALYSIS OF DATA 

4.1   TABLE 1 : CLINICAL CHARACTERISTICS AND LIFESTYLE OF 

SUBJECTS 

From Table 1 there was no significant statistical difference in the age at diagnosis 

between the two groups (p<0.810). Usual blood sugar level comparison between 

the two groups showed a significant statistical difference (p<0.001). Cases with 

Fasting blood sugar (FBS) ≥ 250mg/dl were 46(97.9%) while control subjects with 

FBS usually ≥ 250mg/dl was 1(2.1%). Last fasting blood sugar reading taken from 

the participants also showed significant difference, 43(97.7%) of the case subjects 

had FBS level ≥ 250mg/dl while 1(2.3%) of the control subjects had FBS level ≥ 

250mg/dl. 

Usual systolic and diastolic blood pressure comparison between the cases and 

control subjects showed significant statistical differences respectively (p<0.001). 

Usual systolic pressure was ≥ 160mmHg for 43(81.1%) of the case subjects and 

10(18.9%) of the control subjects while usual diastolic pressure was ≥100mmHg 

for 44(80.0%0 of the cases and 11(20.0%) of the control subjects respectively. 

Tobacco consumption comparison between the two groups showed no significant 

statistical difference (p<0.400), same was found for the alcohol consumption 

comparison between the two groups (p<0.540). 
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Comparison of compliance to treatment between cases and control subjects showed 

a significant statistical difference. 50(64.1%) of the cases and 28(35.9%) of the 

control subjects were not complying to treatment while 22(100.0%) of the control 

subjects and none 0(.0%) of the cases complied to their treatment regimen. Also 

there was a significant statistical difference in the comparison of mode of control 

between cases and control subjects (P<0.021). 9(100.0%) of the cases and control 

subjects depended on dietary control alone while none 0(.0%) of the control 

subjects was found to depend on dietary control alone.The remaining subjects were 

either on one mode of control or  a combination of two modes of control. 

Comparison of the duration of diabetic status between cases and control subjects 

showed a significant statistical difference with 12(100%) of the cases being 

diabetic for >20 years while none of the control subjects was found to be diabetic 

for more than 20 years (p<0.001). 
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TABLE 1: CLINICAL CHARACTERISTICS AND LIFESTYLE OF 

SUBJECTS 

Risk factor                                cases                            controls                   p-value 

Age at diagnosis                                                                                               0.8210 

35-44                                   18(54.5%)                       15(45.5%) 
45-54                                    29(47.5%)                        32(52.%) 
55-64                                      3(50.0%)                         3(50.0%) 
Total                                    50                                     50 
 

Usual blood sugar level                                                                                     0.001 

Usually < 250mg/dl                 4(7.6%)                         46(92.5%) 
Usually ≥ 250mg/dl                46(97.9%)                        4(2.1%) 
Total                                       50                                     50 
 

Last blood sugar reading                                                                                   0.001 

<250mg/dl                              7(12.5%)                         49(7.5%) 
≥ 250mg/dl                            43(97.7%)                           1(2.3%) 
Total                                      50                                      50 
 

Usual systolic blood pressure                                                                           0.001 

Usually < 160mmHg              7(14.9%)                           40(85.1%) 
Usually > 160mmHg             43(81.1%)                           10(18.9%) 
Total                                       50                                        50  
 

Usual diastolic blood pressure reading                                                             0.001 
 
Usually <100mmHg               6(13.3%)                             39(86.7%) 
Usually > 100mmHg             44(80.0%)                             11(20.0%) 
Total                                      50                                           50 
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Tobacco consumption                                                                                   0.400 
Yes                                          4(66.7%)                       2(33.3%) 
No                                           46(48.9%)                    48(51.1%)  
Total                                       50                                 50 
Quantity consumed                                                                                         0.540 
1 stick/day                             3(75.0%)                        1(25.0%) 
2 sticksor more/day            1(50.0%)                      1(50.0%) 
 
Alcohol consumption                                                                                       0.056 
Yes                                          21(63.6%)                    12(36.4%) 
No                                           29(43.3%)                   38(56.7%) 
Quantity consumed                                                                                       0.028 
1 bottle per day                    1(20.8%)                        4(80.0%) 
2 bottles or more/day         20(71.4%)                      8(28.6%) 
 
Compliance to treament                                                                                     
0.001 
Non compliants                    50(64.1%)                      28(35.9%) 
Compliants                            0(.0%)                            22(100.0%) 
 
Duration of diabetic status (years)                                                                     
0.001 
1-5                                           8(28.6%)                        20(71.4%) 
6-10                                         12(46.2%)                      14(53.8%) 
11-15                                       11(64.7%)                      6(35.3%) 
16-20                                       7(41.2%)                        10(58.8%) 
>20                                           12(100.0%)                   0(.0%) 
Total                                         50                                   50 
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4.2 TABLE 2: MULTIVARIABLE ANALYSIS SHOWING THE 
ASSOCIATION OF INDEPENDENT VARIABLES WITH RISK OF 
GENITOURINARY COMPLICATION AMONGST SUBJECTS. 

From Table 2, there was no significant statistical difference in the age at diagnosis 

between cases and control subjects (p<0.523). 32(47.8%) of the cases and 

35(52.3%) of the control subjects were diagnosed after 45 years of age while 

18(54.5%) of the cases and 15(45.4%) of the control subjects were diagnosed 

before 45 years of age, OR:1.3, CI:0.569-13.029. 

There was a significant statistical difference in the compliance to medication 

between the cases and control subjects. 50(64.1%) were not adhering strictly to 

their treatment regimen 22(100.0%) of the control subjects were compliant while 

none of the case subjects was found to be completely adherent to their to treatment 

(p<0.001), OR: 2.7, CI: 2.071-3.747. 

Based on the mode of treatment more of the control subjects 25(64.0%) were 

found to combine their treatment of oral anti diabetic drug with dietary control 

compared to 14(35.9%) of the cases that cases depended dietary control solely 

while none of the control subjects depended on dietary control solely (p<0.001). 

Hypertensive status between cases and control subjects also indicated that 

hypertensive type 2 diabetics showed a higher risk of developing genitourinary 

complications p<0.001, OR: 14.4, CI: 5.466-38.071.  
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TABLE 2:TABLE BASED ON MULTIVARIABLE ANALYSIS SHOWING 

THE ASSOCIATION OF INDEPENDENT VARIABLES WITH RISK OF 

GENITOURINARY COMPLICATION AMONGSTS SUBJECTS. 

Variable         cases(%)         control                x2        p-value            OR  (95% CI) 

Age at diagnosis                                                 0.407         0.523          1.3(0.569-3.029) 
 
45 years+       32(47.8%)         35(52.2%)        
<45 years       18(54.5%)         15(45.5%)   
  Total             50                     50 
 
Compliance to medication                                 28.205          0.001          2.786(2.071-3-747) 
 
Non compliant   50(64.1%)      28(35.9%) 
Compliant          0(.0%)             22(100.0%) 
Total                 50                      50 
 
Type of treatment                                               14.910          0.021 
 
Oral antidiabetic    11(42.3%)      15(57.7%) 
Drug 
Oral anti diabetic      14(35.9%)       25(64.1%) 
Drug and diet control 
Insulin                       2(50.0%)           2(50%) 
Insulin and                  8(61.5%)         5(38.5%) 
Diet control 
Herbal treatment        1(100.0%)           0(.0%) 
Herbal treatment        5(62.5%)            3(37.5%) 
And diet control 
Dietary control only     9(100.0%)         0(.0%) 
 
Duration of diabetic status                                   19.297           0.001 
 
1-5                           8(28.6%)              20(71.4%) 
6-10                        12(46.2%)             14(53.8%) 
11-15                      11(64.7%)               6(35.3%) 
16-20                        7(41.2%)             10(58.8%) 
>20                         12(100.0%)             0(.0%) 
 

Hypertensive status                                             33.762      0.001    14.4(5.466-38.071) 

Hypertensive               41(77.4%)     12(22.6%) 
Non hypertensive       9(19.1%)        38(80.9%) 
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Figure 1: Bar chart showing Duration of diabetic status in cases and control. 

 

From figure 1.0, percentage of cases with diabetic duration of 1-5 years was 

28.6%(8) while control subjects were 71.4%(20) showing that more control 

subjects had lesser number of years of duration status. 46.2%(12) of the casesand 

53.8%(14) of the control subjects had been diabetic for 6-10 years while none of 

the control subjects were found to be diabetic for more than 20 years as compared 

to 12(100%) of the cases who were found to have been diabetic for more than 20 

years. This strongly indicates that duration of diabetic status  is a risk to 

development of genitourinary complication in type 2 diabetes probably from 

damage to nerves over a long period of time. 
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Figure 2.0: Pie chart showing hypertensive cases and control subjects. 

 

Figure 2.0 clearly shows that more of the case subjects were hypertensive. Co-

morbidity of hypertension and diabetes increases the risk of development of 

genitourinary complication in type 2 diabetes as seen in the chart above. 
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Figure 3.0: Pie chart showing usual blood sugar level in cases and control subjects. 

 

 

From figure 3.0, blood sugar level control was found to be poor mostly amongst 

the cases with 97.9%(46) having fasting blood sugar level usually above or equal 

to 250mg/dl and 7.5%(4) having usual fasting blood sugar levels below 

250mg/dl. 

 

4.3   SUMMARY OF RESULT ANALYSIS. 

 There was a significant statistical difference in compliance to treatment 

between those having symptoms of genitourinary complications and those 

not having symptoms of genitourinary complications, P<0.001, OR: 2.7, 

95% CI: 2.071-3.77. 

  The result showed that co-morbidity with hypertension was the highest 

predictor of genitourinary complication in the subjects OR: 4.4, P<0.001 

and 95% CI: 5.466-38.071. 
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 The comparison in mode of control between cases and control subjects 

also showed a significant statistical difference, P<0.021. 

 Comparison of Age at onset between cases and control subjects showed no 

significant statistical difference. 

 Comparison of duration of diabetic status between cases and control 

subjects showed a significant difference P<0.001. 

 From the results of the study, Age at onset of diabetic status showed no 

influence on the development of genitourinary complication in type 2 

diabetes. 

 Also from the results of the study compliance to treatment had an 

influence on the development of genitourinary complications in type 2 

diabetes (P<0.001). Lack of compliance to treatment was found to increase 

the risk of genitourinary complications in type 2 diabetes. 

 Mode of control was found to have an influence on the development of 

genitourinary complications in type 2 diabetes (P<0.021).Those on only 

diet control without any accompanying drug where found more amongst 

the case subjects. 

 Duration of diabetic status was found to have an influence on the 

development of genitourinary complication in type 2 diabetes (P<0.001). 

Patients with longer duration of diabetic status were found more amongst 

the case subjects. 

 Co-morbidity with hypertension was also found to have an influence n the 

development of genitourinary complications in type 2 diabetics (P<0.001). 

More type 2 diabetic patients with hypertension were found to have 

genitourinary when compared with those not having hypertension. 
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                                                   CHAPTER FIVE 

                       DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

5.1  DISCUSSION 

     This study was carried out on 100 subjects with type 2 diabetes comprising 

males and females. The case subjects constituted those already having symptoms 

of genitourinary complications. From the results of the study, Age at onset of 

diabetic status showed no significant statistical difference in the comparison 

between cases and control subjects. Comparison in compliance to treatment 

amongst cases and control subjects showed a significant statistical difference 

P<0.001. Also Duration of diabetic status and co-morbidity with hypertension both 

showed significant statistical difference P<0.001 with O.R: 2.7 (2.071-3.747) and 

14.4 (5.466-38.071) respectively. Comparison in mode of control between cases 

and control subjects also showed a significant statistical difference P<0.021. 

According to the results of the study, all the independent variables except Age at 

the onset of diabetic status were found to have an influence on the development of 

genitourinary complication in type 2 diabetes. The occurrence of genitourinary 

complications amongst diabetics is worrisome owing to the profound negative 

impact it has on the quality of life. Age at the onset of diabetic status didn’t show 

any influence on the development of genitourinary complication probably because 

at that time there might have not been much nerve damages coupled with the fact 
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that the patient might have been younger and the body able to withstand the effect 

of some changes. On the other hand, long duration of diabetic status, non 

compliance to treatment, poor method of treatment and co-morbidity with 

hypertension have all been found to predispose to the development of most 

microvascular  complications in diabetes according to researches. Clinical studies 

have reported that with longer duration of diabetic status, patients frequently suffer 

from detrusor overactivity (Kaplan, et al,1995). The prevalence of this disorder 

ranges from 39% to 61%, decreased detrusor contractility or sensation and an 

acontractile bladder appears to be quite rare. 

   Overall studies have suggested that women with diabetes report more cases or 

urologic complications compared to their female counterparts and increased 

diabetes related complications can intensify this cases (Doruk et al,2005).. Sexual 

problems in women with diabetes mostly include sexual desire, sexual satisfaction, 

organomic disorder and arousal disorder (Doruk  et al,2005). In addition endocrine 

changes may cause diminished vaginal lubrication in women with diabetes, 

however it has rarely been documented as a sexual problem in female sufferers. In 

men with diabetes, sexual dysfunction is more frequent than other men of the same 

age. Diabetes causes damage to nerves throughout the body including penis and 

erectile dysfunction (Rotherford & Collier, 2005). A number of men with 

autonomic neuropathy can experience normal erectile function and orgasm but do 
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not ejaculate normally, that could be verified through urine analysis. Even though 

researches have indicated urologic complications are widespread among men and 

women with diabetes, the condition has often remained undiagnosed and demands 

appropriate assessment and initiation of proper treatment (Hacket, 2009). 

  The finding from this study shows that co-morbidity of diabetes with 

hypertension can influence the development of genitourinary complication in type 

2 diabetes. This corroborates the findings in earlier studies on risk factors of sexual 

dysfunction in diabetes (Unadike ,Eregie & Ohwoviole, 2008). Although it is 

reported  that sexual dysfunction occur in males with hypertension, it has been 

found that the problem tends to occur more frequently in patients receiving 

antihypertensive medications (Mikhalidis et al,2000). Long duration of diabetic 

status is a key factor in most complications of diabetes (Fatemi &Taghavi, 2009). 

This study corroborates the findings from previous studies on the negative impact 

on long duration of diabetic status. However some studies on the incidence of of 

glycemic control on sexual dysfunction has shown that it has no effect on sexual 

function in women with diabetes ( Abu, Alkhader, Shegam &Ajiouni,2008). This 

study however did contradict this because it found an association between the 

development of genitourinary complications and blood glucose control among 

diabetics , this involved both the mode of control and compliance to treatment. 
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    The World Health Organization (WHO) has shown that compliance to long term 

therapy for chronic conditions such as diabetes in developed countries averages 

only around 50%. Such reduced rate not only results in poor health outcomes and 

complications but also has a significant impact on healthcare cost (WHO, 2003). 

From this study, non compliance to treatment was found more among the case 

subjects 50(64.1%) than among the control subjects which were 28(35.9%). 

However, recent results from large clinical trials have indicated that intensive 

glucose control does not reduce macrovascular disease in older patients with long 

standing disease and may be associated with increased mortality (Kim et al, 2006). 

   Low income and the cost of medications can be a reason for lack of compliance 

to treatment. A cross-sectional analysis of baseline information from 77 patients in 

a randomized controlled diabetes intervention study in USA showed that 34% of 

patients stated paying for medications was a reason for the lack of compliance to 

treatment. In a study in France, a multivariate regression analysis was used to 

examine factors associated with compliance to treatment amongst diabetics which 

were determined from a patient-reported questionnaire (Odegard & Gray, 2008). 

Lack of compliance was significantly associated with financial difficulties as well 

as number of social factors such as taking the medication alone, a need for 

information and lack of family or social support. Therefore more research of 
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methods to reduce non compliance to treatment and validate cost effectiveness for 

diabetes is required. 

 

5.2   CONCLUSION 

     The results of this study have shown that genitourinary complication being one 

of  the complications  that can occur in type 2 diabetes can be influenced by 

factors such as duration of diabetic status, co-morbidity with hypertension, 

compliance to treatment and type of treatment adhered to by the patient. Age at 

onset of diabetic status was shown to have no influence on the development of 

genitourinary complication in type 2 diabetes .These factors being modifiable 

calls for a need to improve on health education on lifestyle and upgrade in the 

existing health care facilities, in order to deal with these factors. There is also need 

for public enlightenmment campaigns to reduce stigma and increase awareness on 

the risks of genitourinary complications amongst diabetics. This will help in 

discouraging cultural and traditional approaches in management of genitourinary 

complications amongst diabetics in our environment. 
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5.3   RECOMMENDATIONS 

Education is an essential part of handling complications in diabetes as regards 

compliance with lifestyle changes and treatment when necessary. Also there is 

control of modifiable factors such as blood glucose levels adoption of a healthy 

diet and counseling. When education and control of modifiable factors do not 

result in improvements or resolutions, medical treatments will be required e.g 

testosterone replacement in hypogonadal men, therapy with phoshodiesterase-5 

inhibitors e.g. lidenafil, Vardenafil and tadalafil. Some women have experienced 

success with pelvic floor muscle training (kegel exercises) with this training, the 

individual should alternate constriction and release of the muscles of the pelvic 

floor. 

New research initiatives are needed to further understand the dimensions, 

including possible basic disease mechanisms and burden of genitourinary 

complications as a health outcome in men women with a diabetes, also researches 

on the methods to reduce non compliance to treatments and validate cost 

effectiveness for diabetics is required. The paucity of knowledge has been a 

barrier to developing the best methods of prevention and treatment of 

genitourinary complications in diabe 
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