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Abstract

This study is a quasi-interventional, hospital based study, conducted in Sudan,
Kassala locality at the diabetic center in Kassala teaching hospital during the
period from November 2013 to June 2017 to assess the impact of training program
regarding self-monitoring of blood and urine glucose on the management of
diabetes mellitus among diabetic patients attending Kassala Diabetic Centre.
Covering sample include all diabetic patients attending the diabetic center or
admitted at Kassala teaching hospital excluding those below 15 years and those

with advanced diabetic complications.

One hundred nine and diabetic patients participated in the study. The data was
collected in two phases before implementation (pre-test data), and after
implementation (post-test) of the educational program. The questionnaire was
filled by the researcher then each patient was observed and checked by simplified
checklist regarding blood glucose test and urine glucose test, the data was

analyzed by (SPSS) software program.

The study showed that the knowledge of the participants was poor in almost all
tested aspects before the educational program after the educational program there
was allot of improvement as evidenced by: improvement in knowledge about the
definition of diabetes from 44% to 68.8% (P value =0.01), about symptoms and
signs from 75.2% to 89% (P value =0.01).

Regarding glucometer 50.5% did not know it and 31.2% knew it but they did not
know how to use it in contrast to post intervention as all of participants recognized
the device and knew how to use it (p-value 0.000). Also regarding the normal
range of blood glucose the knowledge of the participants improved from 36.7% to
83.5% (Pvalue=0.05).



Concerning the skills of the participants there was significant improvement
as evidenced by: the improvement of the performance of the blood glucose (2.858
to 1.49), urine glucose test (from 2.867 to 1.44). Moreover the study revealed

youngest participants (15 to 25 years) and educated showed good knowledge.

The illiterate showed poor performance in doing the tests in contrast to students
and employees, but all participants showed ability to interpret the result after
educational program.

In conclusion this study proves the efficacy of the educational program among the
diabetics in improving their knowledge and performance which has been reflected
on the degree of diabetic control as evidenced by gradual decrease in blood

glucose level and there for better quality of life and less complications.

Finally, we recommend conducting such educational programs in all diabetic
centers to improve the quality of life of diabetics and reduce the cost of diabetes

mellitus care.
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1. Introduction
1.:60. Background:

Diabetes mellitus is a chronic systemic disease characterized by hyperglycemia
and disorder of carbohydrates, fat and protein metabolism. It is caused by
disturbance in production, action, or metabolic rate of utilization of insulin
hormone, which is secreted by beta cell in the island of Lngerhans in pancreas™ @
Diabetes is an important health problem for the aging population; at least 20% of
patients over the age of 65 years have diabetes that is because of beta cell function
declines with age. The number of older persons with diabetes can be expected to
grow rapidly over the coming decades ®Hyperglycemia is among the top five
determinants of worldwide mortality “’ The chronic hyperglycemia of diabetes is
associated with long-term damage, dysfunction, and failure of various organs,
specially the eyes, kidneys, nerves, heart, and blood vessels®

According to World Health Organization, 2016, there is 442 million adults have
diabetes, 1.5 million deaths are directly attributed to diabetes each year, and 1 in 3
adult aged over 18 years is overweight and 1 in 10 is obese ©

Currently, it is estimated that more than 23 million people in the United States
have diabetes, although almost one third of these cases is undiagnosed. In 2000,
the worldwide estimate of the prevalence of diabetes was 171 million people, and
by 2030, this is expected to increase to more than 360 million®. Diabetes is
especially prevalent in the elderly. People 65 years and older account for almost
40% of people with diabetes @

Diabetes mellitus is a major health problem in Africa and worldwide, it’s
estimated that around 20 million Africans are now living with diabetes. The
worldwide prevalence of diabetes is increasing rapidly, with the majority and far

more rapidly in patients having type Il diabetes"



In type Il diabetes over 90 % of patient with diabetes, occurs in age over 35 years,
80 % -90 % of patient are over-weight and now being seen in children.’
Approximately three-quarters of all newly diagnosed cases of type | diabetes
occur in individuals younger than 18 years of age™ Care of this group requires
integration of diabetes management with the complicated physical and emotional
growth needs of children, adolescents, and their families. Diabetes care for
children of this age group should be provided by a team that can deal with these
special medical, educational, nutritional, and behavioral issues. At the time of
initial diagnosis, it is extremely important to establish the goals of care and to
begin diabetes self-management education. A firm educational base should be
provided so that the individual and family can become increasingly independent in
the self-management of diabetes. Glycemic goals may need to be modified to take
into account, the fact that most children younger than 6 or 7 years of age have a
form of “hypoglycemic unawareness,” in that they lack the cognitive capacity to
recognize and respond to hypoglycemic symptoms and may be at greater risk for
the sequelae of hypoglycemia @

The crude prevalence was 3.4% (men, 3.5%; women, 3.4%) for diabetes and 2.9%
(men, 2.2%; women, 3.3%) for impaired glucose tolerance. The highest crude
prevalence was in the northern parts of Sudan (5.5%) and the lowest in the
western desert-like parts (0.9%) “®

There is no data found the prevalence in all of Sudan, but there was regional data;
as the over-all prevalence of diabetes in the northern part of Sudan (River Nile
State) estimated as 19.1% in adult, in 2016’ and the prevalence in rural population
was 11.2% in 2013® and in Khartoum- Jabir Abu 1zz (4%) of children were
labeled as having type 11 diabetes in 2013

People of South Asian or Afro-Caribbean origin are at higher risk of developing

diabetes ® Morbidity and mortality of diabetes is more among South East Asian



continent than the rest of the world.®” They are also more likely to have type Il
diabetes presenting at a young age and usually have poorer risk factor control® ©
Diabetes is the commonest cause of hospital admission and morbidity due to a
non-communicable disease (7 and 10% respectively). The problems of diabetes
care in Sudan include the lack of efficient diabetes care centers, lack of specially
trained personnel, the high cost of anti-diabetic treatments, poor compliance with
therapy or diet, ignorance and wrong beliefs, food and dietary factors and gender-
related problems. The goal of efficient diabetes care can be achieved through
implementing a national diabetes program. This program should be responsible
for personnel training, establishing model care centers, patients’ education,
availability and affordability of insulin, clinical scientific research and primary
prevention.!”’

Established patient self-management tools, such as self-monitoring of blood
glucose (SMBG), are now being used in tandem with information technology and
telecommunications to provide a more integrated management of the disease.™
This technology is available in the market and has been shown to help patients
improve glucose excursions, reduce glucose variability, decrease time spent in

hypoglycemia and hyperglycemia and improve A1C levels *?



1.1. Rationale

The incidence of diabetes mellitus is increasing.“® According to World Health
organization, 2016, there is 442 million adults have diabetes, 1.5 million deaths
are directly attributed to diabetes each year.® The number of people with diabetes
is expected to rise to more than 360 million by 2030, and increase to 592 million
by 2035“)

Worldwide in 2012 and 2013 diabetes resulted in 1.5 to 5.1 million deaths per
year, making it the 8th leading cause of death.“® “4 Globally, in 2013, an
estimated that, people with type 2 diabetes making up to about 90% of the cases“®)
In 2000, the worldwide estimate of the prevalence of diabetes was 171 million
people ®

Currently, it is estimated that more than 23 million people in the United States
have diabetes, although almost one third of these cases are undiagnosed. Diabetes
is especially prevalent in the elderly. People of 65 years and older account for
almost 40% of people with diabetes ™

DM characterized by hyperglycemia as a result of the defects in insulin secretion,
insulin action, or both. The chronic hyperglycemia of diabetes is associated with
long-term damage, dysfunction, and failure of various organs, especially the eyes,
kidneys, nerves, heart, and blood vessel. “® Untreated, DM can cause DKA and
non-ketotic hyperosmolar coma®®: ©®

The burden of diabetes, both in terms of prevalence and number of adults affected,
has increased faster in low-income and middle-income countries than in high-
income countries®”

There is no data found the prevalence of diabetes in Sudan but the over-all

prevalence of diabetes in the northern part of Sudan (River Nile State) estimated
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as 19.1% in adult, in 2016, while the prevalence in rural population in Sudan was
11.2% in 2013

Type |1 diabetes is a very expensive disease: about 10-15% of the total health care
costs in developed countries are spent on treating type Il diabetes and its
complications % the economic costs of diabetes globally were estimated in 2013
about $548 billion ““ and in the United States in 2012 $245 billion “*

Successful diabetes care depends on the daily commitment of the person with
diabetes mellitus to self-management through the balance of lifestyle and
medication. Diabetes care should be organized around a multi- and
interdisciplinary diabetes healthcare team that can establish and sustain a
communication network between the person with diabetes and the necessary
health care and community systems. Both the organization and delivery of
diabetes care should be comprehensive, according to evidence-based clinical
practice guidelines, equitable in access and continuous throughout a person’s life
time. Where possible, diabetes programs and services should be culturally
appropriate, community based and respectful of age, gender and socioeconomic
conditions.*

Diabetes education is effective in enhancing knowledge, skills and behavioral
change. It has been shown to improve self-care and clinical outcomes “?

The increase of incidence of diabetes in Sudan among children and adult,
especially in illiterate whose most of them were house wife, increase of diabetes
complication and the rate of amputation, increase the diabetic centers in Sudan
and there is no proper training program for the patient, so, educational program
about self-monitoring of blood glucose and urine glucose for diabetic patients is
essential and can enhance diabetes control, decrease the incidence of

complications and promote better quality of life.



1.2. Objectives of the Study

The general objectives:

To determine the impact of self-monitoring (blood and urine glucose) training
program on the management of diabetes mellitus and degree of control among

diabetic patients attending Kassala Diabetic Center.
The Specific objectives:

1. To assess the knowledge and practice of diabetic patients attending Kassala
Diabetic Center regarding self-monitoring of their diabetes mellitus

2. To educate diabetic patients attending Kassala Diabetic Center to self-monitor
their disease.

3. To evaluate the effect of an educational program about self-monitoring of
blood and urine glucose on diabetic patients knowledge and practice among

diabetic patients attending Kassala Diabetic Center.
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Literature review

Education for diabetic patient:
Diabetes is a chronic illness that requires continuing medical care and patient self-
management education to prevent acute complications and reduce the risk of long-
term complications® The goal of patient education is to support the patient’s
autonomous decision making®”Diabetes self-management education (DSME) is
recognized as acrucial component in diabetes care™
In the past, management of diabetes has been viewed primarily as the
responsibility of providers, but recently, the people with diabetes are responsible
for most day to day decisions related to the management of their disease. So, the
patient and family should be included in the diabetes education because they are
an essential component of diabetes treatment.® The skill set required for diabetes
iIs a complex one requiring problem-solving skills and the use of multiple
technologies for blood glucose testing and medication administration.
The potential benefits of an effective patient educational program for people with
diabetes include:

» Improving knowledge, health beliefs, and lifestyle changes.

= Improving patient outcomes, e.g. weight, hemoglobin A1C, lipid levels,
smoking, and psychosocial changes such as quality of life and levels of
depression.

= Improving levels of physical activity.

» Reducing the need for, and potentially better targeting of, medication and
other items such as blood testing strips ©”
Type 2 diabetes (T2D) is a chronic preventable disease, so it is necessary for the
patient with T2D to be able to prevent this disease to has knowledge about its

natural history with a preclinical phase, modifiable risk factors, effective and


http://www.patient.co.uk/search.asp?searchterm=TYPE+2+DIABETES+MELLITUS&collections=PPsearch
http://www.patient.co.uk/search.asp?searchterm=TYPE+2+DIABETES+MELLITUS&collections=PPsearch
http://www.patient.co.uk/search.asp?searchterm=GLYCOSYLATED+HAEMOGLOBIN&collections=PPsearch
http://www.patient.co.uk/search.asp?searchterm=DEPRESSION&collections=PPsearch
http://www.patient.co.uk/search.asp?searchterm=EXERCISE+ADVICE&collections=PPsearch

simple screening tool to identify high-risk subjects and effective intervention that
is affordable and acceptable and evidence based.®® It is well known that obesity,
unbalanced diet and physical inactivity are the major risk factors for T2D for
susceptible patient. The self-management tasks required to successfully control
diabetes include self-monitoring blood glucose levels, daily medications (insulin
and/or oral agents), nutrition- eating regularly and controlling weight, regular
physical exercise, recognizing early symptoms of hypo- or hyperglycemia and
responding appropriately®®

Self-management support programs:

It is refer to systematic provision of education and supportive interventions by
health care staff to increase patients’ skills and confidence in managing their
health problems, including regular assessment of progress and problems, goal
setting, and problem-solving support. It is expected to reduce costly health crises
and improve health outcomes for chronically ill patients with conditions such as
asthma, cardiovascular disease, depression, diabetes, heart failure, and migraine
headaches™).The diabetes education should be focus on patient empowerment.
Patient education should address behavior change, increasing self-efficacy, health
beliefs, and knowledge which can lead to better disease control, reduced
utilization of health care services and ultimately reduced costs®>®

The certain physical or emotional factors may be impairing the patient’s ability to
perform self-care skills such as decreased visual acuity which may impair the
patient’s ability to administer insulin accurately, measure the blood glucose level,
or inspect the skin and feet. Also decreased joint mobility or preexisting disability
may impair the patient’s ability to inspect the bottom of the feet. In addition,
denial of the diagnosis or depression may impair the patient’s ability to carry out

multiple daily self-care measures.



The patients interaction with health care providers to obtain ongoing care depend
on age, socioeconomic level, existing complications, type of diabetes ™
Pathophysiology of diabetes mellitus (DM):

Insulin is a storage hormone, secreted by beta cells in the islets of Lngerhans in
the pancreas. It affects the carbohydrates, fat and protein metabolism. It mediates
the hormonal balance between insulin and glucagon secretion to decrease the
serum blood glucose level, facilitate storage of excess glucose in liver, muscle,
and lipid tissue, and encourage synthesis of muscle proteins.

When a person eats a meal, insulin secretion increases and moves glucose from
the blood into muscle, liver, and fat cells. In those cells, insulin transports and
metabolizes glucose for energy, stimulates storage of glucose in the liver and
muscle (in the form of glycogen), signals the liver to stop the release of glucose,
enhances storage of dietary fat in adipose tissue, accelerates transport of amino
acids (derived from dietary protein) into cells. Insulin also inhibits the breakdown
of stored glucose, protein, and fat.

During fasting periods (between meals and overnight), the pancreas continuously
releases a small amount of insulin (basal insulin); another pancreatic hormone
called glucagon (secreted by the alpha cells of the islets of Lngerhans) is released
when blood glucose levels decrease and stimulates the liver to release stored
glucose. The insulin and the glucagon together maintain a constant level of
glucose in the blood by stimulating the release of glucose from the liver.

Initially, the liver produces glucose through the breakdown of glycogen
(glycogenolysis). After 8 to 12 hours without food, the liver forms glucose from
the breakdown of non-carbohydrate substances, including amino acids
(gluconeogenesis).When insulin secretion is compromised, and the body can no
longer use glucose from carbohydrates, it then converts some of the protein and

fat to glucose (gluconeogenesis). A decline in insulin and the concomitant



increased metabolic needs call for the release of fatty acids from fat storage depots
(adipose tissues) and amino acids from muscles. Consequently, both fatty acids
and amino acids are transported to the liver to be used for energy™®

If the amount of insulin available is insufficient, or cells respond poorly to the
effects of insulin (insulin insensitivity or insulin resistance), or if the insulin itself
Is defective, then glucose will not be absorbed properly by the body cells that
require it, and it will not be stored appropriately in the liver and muscles. The net
effect is persistently high levels of blood glucose, poor protein synthesis and other
metabolic derangements such as acidosis™®

When the glucose concentrate in the blood remains high over time, the kidneys
will reach a threshold of reabsorption(180mg/dl) (9.9 mmol/L) and glucose will be
excreted in the urine (glycosuria). "™ This increases the osmotic pressure of the
urine and inhibits reabsorption of water by the kidney, resulting in increased urine
production (polyuria) and increased fluid loss. Lost blood volume will be replaced
automatically from water held in body cells and other body compartments,
causing dehydration and increased thirst (polydipsia)®®

Signs and symptoms of DM:

The classic symptoms of untreated diabetes are weight loss in spite of
polyphagia, polyuria (frequent urination) and polydipsia (increased thirst) which
occur as a result of the excess loss of fluid associated with osmotic diuresis
secondary to high blood glucose concentration, polyphagia (increased hunger) that
results from the catabolic state induced by insulin deficiency and the breakdown
of proteins and fats“?®)Symptoms may develop rapidly (weeks or months) in
type | diabetes, while they usually develop much more slowly and may be subtle
or absent in type 11 diabetes®”

Several other symptoms and signs can mark the onset of diabetes include Fatigue,

irritability, poorly healing skin wound, visual changes (if glucose levels are very
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high), skin infections, sepsis and pruritus,“? tingling or numbness in hands or
feet, dry skin, skin lesions. The onset of typel diabetes may also be associated
with sudden weight loss or nausea, vomiting, or abdominal pains, if DKA has
developed™

Causes and risk factors of DM:

Diabetes mellitus remains of unknown cause, but it ultimately caused by beta cell
failure and/or peripheral insulin resistance™

Diabetes mellitus is affected by many risk factors which include, age 45 years and
more, family history of diabetes, history of gestational diabetes or delivery of
babies over9 Ib, obesity (i.e., 20% over desired body weight or BMI 27 kg/m,
race or ethnicity, sedentary lifestyle, A ‘westernized’ dietary pattern with low
fiber, high saturated and trans fats, refined carbohydrates, sweetened beverages,
hypertension (140/90 mm Hg), previously identified impaired fasting glucose or
impaired glucose tolerance, (high density lipoprotein ) HDL cholesterol level 35
mg/dL (0.90 mmol/L) and/or triglyceride level 250 mg/dL (2.8 mmol/L)®?
Classification of DM:

Diabetes mellitus is classified into four broad categories: type I, type IlI,
gestational diabetes, and diabetes mellitus associated with other conditions or
syndromes @

Type | Diabetes:

Type | diabetes is a chronic condition result from decreased or no production of
insulin due to destruction of the pancreatic beta cells.®"®®This form of diabetes
previously classified as juvenile diabetes, juvenile-onset diabetes, and insulin -
dependent diabetes mellitus (IDDM). The cause is unknown @t affects
approximately 5% to 10% of people with the disease and usually occurs before 30

years of age. Etiology includes genetic, immunologic, and environmental factors®
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Typel diabetes is an autoimmune disease in nature. An autoimmune process
resulting in destruction of self-tissue such as the beta cells of the pancreas. Due to
abnormalities of the human leukocyte antigen (HLA) system environmental
antigen (such as a virus) can invade the beta cells of the pancreas and destroy
them.“Thus typel diabetes is partly inherited HLA genotypes, known to
influence the risk of diabetes. In genetically susceptible people, the onset of
diabetes can be triggered by one or more environmental factors, such as diet or a
viral infection®”

Type | diabetes can affect children or adults, but was traditionally termed
"Juvenile diabetes" because the majority of these diabetes cases were in children.
Diabetic ketoacidosis is a common acute complication of type | diabetes resulting
from breakdown of fat due to little or no endogenous insulin. If the concentration
of glucose in the blood exceeds the renal threshold for glucose glycosuria occurs.
Type | diabetes is treated with insulin to preserve life®

Type Il Diabetes:

Type |l diabetes mellitus also called non-insulin-dependent diabetes mellitus
(NIDDM) or maturity onset diabetes; occur due to insulin resistance, a condition
in which cells fail to respond to insulin properly®® As the disease progresses a
lack of insulin may also develop™®® In lack of insulin, increased basal hepatic
glucose and decreased insulin-stimulated glucose uptake in the muscles in spite of
gastrointestinal absorption of glucose, that increase blood glucose. This form was
previously referred to as non-insulin-dependent diabetes mellitus (NIDDM) or
“adult-onset diabetes" ™ Type Il diabetes is most common type, affect 90% to
95% of people with the disease and occur over 30 years of age.

Type I1 diabetes is due primarily to lifestyle factors and genetics™ %A number of
lifestyle factors are known to be important to the development of type Il diabetes,
including obesity (defined by a body mass index of greater than thirty) primarily
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intra-abdominal obesity, lack of physical activity, poor diet, stress®™G®)QOpesity
associated with 80% of cases™

Type Il diabetes also occurs in children because of the growing epidemic of
obesity. Because type Il diabetes is associated with a slow, progressive glucose
intolerance, its onset may go undetected for many years. Thus Approximately
75% of patients with type Il diabetes are detected incidentally“There is high
incidence in developed or developing countries where it is associated with
increased caloric intake and decreased caloric expenditure (obesity). A very low
incidence and prevalence of the disease in underdeveloped countries and it occurs
primarily in the elderly™

Exercise and dietary management are used for obese people with type 2 diabetes
to improve glucose metabolism and enhances loss of body fat. Exercise coupled
with weight loss improves insulin sensitivity and may decrease the need for
insulin or oral ant diabetic agent™ Type 11 diabetes need insulin therapy on a long-
term basis to control glucose levels if meal planning and oral agents are
ineffective, or temporarily during illness, infection, pregnancy, surgery, or some
other stressful event™”

Gestational Diabetes:

Gestational diabetes mellitus (GDM) is a risk factor for developing type Il
diabetes later in life.®?It is occurs when pregnant women without a previous
history of diabetes develop a high blood glucose level.” ®Hyperglycemia
develops during pregnancy because of the secretion of placental hormones, which
causes insulin resistance (which inhibit the action of insulin).

Gestational diabetes usually occurs in the second or third trimester in 14% of
pregnant women and occurs commonly at high risk women for diabetes before
pregnancy. Gestational diabetes is fully treatable, but requires careful medical

supervision throughout the pregnancy. Management may include dietary changes,
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blood glucose monitoring, and in some cases insulin may be required. Screening
for diabetes periodically and counseling to maintain ideal body weight and
exercise regularly reduce the risk for type2 diabetes for Women with GDM.®
GDM may be transient, untreated gestational diabetes can affect the health of the
fetus or mother. Risks to the baby include macrosomia (high birth weight), and
increases the risk for hypertensive disorders during pregnancy for the mother.
Other forms of diabetes:

Other forms of hyperglycemia may be caused by rare syndromes and also
associated with stress, steroid use, and ingestion of some drugs that are toxic to
beta cells. It accounts for less than 1% of the total number of people with
diabetes”

Latent autoimmune diabetes of adults (LADA) is a condition in which type 1 DM
develops in adults. Adults with LADA are frequently initially misdiagnosed as
having type Il DM, based on age rather than etiology.

Some cases of diabetes are caused by the body's tissue receptors not responding to
insulin (even when insulin levels are normal, which is what separates it from
type Il diabetes); this form is very uncommon. Genetic mutations (autosomal or
mitochondrial) can lead to defects in beta cell function. Abnormal insulin action
may also have been genetically determined in some cases. Any disease that causes
extensive damage to the pancreas may lead to diabetes (for example, chronic
pancreatitis and cystic fibrosis). Diseases associated with excessive secretion of
antagonistic hormones Can cause diabetes (which is typically resolved once the
hormone excess is removed). Many drugs impair insulin secretion and some
toxins damage pancreatic beta cells ® Also infection such as cytomegalovirus
infection and coxsackievirus B “® Urine glucose tests should not be used to

diagnose diabetes; if glycosuria is detected, the blood glucose should be tested ¢

14


http://en.wikipedia.org/wiki/Macrosomia
http://en.wikipedia.org/wiki/Latent_autoimmune_diabetes_of_adults
http://en.wikipedia.org/wiki/Etiology_(medicine)
http://en.wikipedia.org/wiki/Autosomal_dominant
http://en.wikipedia.org/wiki/Mitochondrial
http://en.wikipedia.org/wiki/Beta_cell
http://en.wikipedia.org/wiki/Pancreas
http://en.wikipedia.org/wiki/Chronic_pancreatitis
http://en.wikipedia.org/wiki/Chronic_pancreatitis
http://en.wikipedia.org/wiki/Cystic_fibrosis
http://en.wikipedia.org/wiki/Cytomegalovirus_infection
http://en.wikipedia.org/wiki/Cytomegalovirus_infection
http://en.wikipedia.org/wiki/Coxsackie_B4_virus

Diagnosis of DM:

An abnormally high blood glucose level is the basic criterion for the diagnosis of
diabetes™”

There are standard values of a variety of tests that lead to a diagnosis of diabetes

whatever the type of diabetes mellitus and include:

" Fasting plasma glucose > 126 mg/dl (7.0 mmol/L). Fasting is defined as no

caloric intake for at least 8 hours.®

" Symptoms of hyperglycemia and random plasma glucose level > 200 mg/dl

(11.1 mmol/L).

" 2 hr on the oral glucose tolerance test of more than 140 mg/dl (7.7 mmol/L)
at 75 g. of glucose in 250-350 ml of water %, @

" Glycated Hemoglobin (HgbA1C, or A1C) at range less than 7% ®

“In the absence of unequivocal hyperglycemia with acute metabolic
decompensation, these criteria should be confirmed by repeat testing on a
different day. 'According to the current definition, two fasting glucose
measurements above 126 mg/dl (7.0 mmol/l) is considered diagnostic for
diabetes mellitus®?

According to the World Health Organization people with fasting glucose levels
from 6.1 to 6.9 mmol/l (110 to 125 mg/dl) are considered to have glucose
intolerance. People with plasma glucose at or above7.8 mmol/L (140 mg/dL), but
not over 11.1 mmol/L (200 mg/dL), two hours after a 75 g oral glucose load are
considered to have impaired glucose tolerance. Of these two prediabetic states, the
latter in particular is a major risk factor for progression to full-blown diabetes
mellitus, as well as an increase the risk of cardiovascular disease® The American

Diabetes Association since 2003 uses a slightly different range for impaired
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fasting glucose of 5.6 to 6.9 mmol/l (100 to 125 mg/dl)™® HbA1lc is a useful
measure of blood glucose control®?

Elevated blood glucose levels appear to be age related and occur in the fifth
decade of life and increase in frequency with advancing age. Approximately 10%
to 30% of elderly people have age related hyperglycemia, not counting those with
overt diabetes. The cause is not known but may be related to physical inactivity,
altered insulin secretion, and increase in fat tissue, which increases insulin
resistance™”

Management of DM:

Diabetes mellitus is a chronic disease, for which there is no known cure except in
very specific situations?.The therapeutic goal for diabetes management is to
achieve normal blood glucose levels (euglycemia) without hypoglycemia and
HbAZLC level not more than 6.5% © while maintaining a high quality of life.
Intensive glucose control dramatically reduced the development and progression
of complications such as retinopathy, nephropathy, and neuropathy®

Attention is also paid to other health problems that may accelerate the deleterious
effects of diabetes. These include smoking, elevated cholesterol levels, obesity,
high blood pressure, and lack of regular exercise®"Specialized footwear is widely
used to reduce the risk of ulceration, or re-ulceration, in at-risk diabetic feet.
Evidence for the efficacy of this remains equivocal, however, “® people with
diabetes can benefit from education about the disease and treatment, good
nutrition to achieve a normal body weight, and sensible exercise, with the goal of
keeping both short-term and long-term blood glucose levels within acceptable
bounds. In addition, given the associated higher risks of cardiovascular disease,
lifestyle modifications are recommended to control blood pressure®”

Diabetes management has five components: nutritional therapy, exercise,

pharmacologic therapy, education, and monitoring®®
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Nutritional therapy:

The most important objectives in the nutritional management of diabetes are
control of total caloric intake to attain or maintain a reasonable body weight,
control of blood glucose levels, and normalization of lipids and blood pressure to
prevent heart disease.

Achieving the nutritional goals is not always easy because medical nutrition
therapy (nutritional management) of diabetes is complex. An experience dietitian
usually is needed to design and teach the nutritional therapeutic plan. The Nurses
and all other members of the health care team must be knowledgeable about
nutritional therapy and other supportive measures.

The meal plan must consider the patient’s food preferences, lifestyle, usual eating
times, and ethnic and cultural background.

For patients who require insulin, they need to maintain consistency as possible in
the amount of calories and carbohydrates ingested at each meal and approximate
time intervals between meals with the addition of snacks if necessary, that helps
prevent hypoglycemic reactions and maintain overall blood glucose control. If the
patient can master the insulin-to-carbohydrate calculations, lifestyle can be more
flexible and diabetes control more predictable.

According to recommendation of American Dietetic Association, for all levels of
caloric intake, 50% to 60% of calories should be derived from carbohydrates, 20%
to 30% from fat, and the remaining 10% to 20% from protein.

Carbohydrates consist of sugars (e.g., sucrose) and starches (e.g., rice, pasta,
bread). Low glycemic index diets may reduce postprandial glucose levels.
Therefore, the nutrition guidelines recommend that all carbohydrates should be
eaten in moderation per meal (e.g.,, 45 to 60 g). According to fat, the
recommendations regarding fat content of the diabetic diet reducing the amount of

saturated fats to 10% of total calories and limiting the total intake of dietary
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cholesterol to less than 300 mg/day. Regarding protein, the meal plan may include
the use of some non-animal sources of protein (e.g., legumes, whole grains), to
help reduce saturated fat and cholesterol intake. Also fiber is needed, increased
fiber in the diet may improve blood glucose levels, decrease the need for
exogenous insulin, and lower total cholesterol and low-density lipoprotein levels
in the blood, specially soluble fiber in foods such as legumes, oats, and some
fruits. Soluble fiber slows stomach emptying and the movement of food through
the upper digestive tract. The potential glucose-lowering effect of fiber may be
caused by the slower rate of glucose absorption from foods that contain soluble
fiber V@

People with diabetes should avoid Alcohol consumption because it absorbed
before other nutrients and does not require insulin for absorption, large amounts
can be converted to fats, increasing the risk for DKA. Also it can lead to
hypoglycemia due to decrease in the normal physiologic reactions in the body that
produce glucose (gluconeogenesis) especially for patients who take insulin or
insulin secretagogues when consumed in an empty stomach )

The diabetic patient can use artificial sweeteners in food products with moderate
amount to avoid potential adverse effects. It have two main types; nutritive and
nonnutritive. Nonnutritive sweeteners have a minimal or no calories. They have
been approved by the U.S. Food and Drug Administration (FDA) as safe for
people with diabetes because they produce minimal or no elevation in blood
glucose levels, include they sacchari, and aspartame (NutraSweet).The nutritive
sweeteners contain calories, include fructose (fruit sugar), sorbitol, and xylitol, all
of which provide calories in amounts similar to those in sucrose. They cause less
elevation in blood sugar levels than sucrose does and are often used in “sugar-

free” foods®
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Exercise:

Exercise is extremely important in diabetes management. Its effects are lowering
blood glucose through increasing the uptake of glucose by body muscles,
improving insulin utilization, improving the circulation and muscle tone, altering
blood lipid concentrations, increasing levels of high density lipoproteins and
decreasing total cholesterol and triglyceride levels and aiding in losing weight,
through resistance (strength) training, such as weight lifting, can increase lean
muscle mass, thereby increasing the resting metabolic rate. Improved glycemic
control, decreases the risk for chronic vascular disease, and an improve quality of
life.

Advantages of exercise in diabetic patient include a decrease in hyperglycemia, a
general sense of well-being, and better use of ingested calories, resulting in weight
reduction.

The safe and beneficial form of exercise for many patients is walking that requires
no special equipment (except for proper shoes) and can be performed anywhere.
According to exercise recommendation, the diabetic patient should exercise at the
same time (preferably when blood glucose levels are at their peak) and in the same
amount each day, regular daily exercise, rather than sporadic exercise and must be
altered as necessary for patients with diabetic complications such as retinopathy,
autonomic  neuropathy, sensorimotor neuropathy, and cardiovascular
diseaseExercise precautions for diabetic patient include, use of proper footwear,
avoid exercise in extreme heat or cold and during periods of poor metabolic
control and inspect feet daily after exercise. Patients who take insulin should eat a
15-g carbohydrate snack (a fruit exchange) or a snack of complex carbohydrates
with a protein before engaging in moderate exercise to prevent unexpected
hypoglycemia. Also need to eat a snack at the end of the exercise session to avoid

post exercise hypoglycemia which occurs many hours after exercise and at
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bedtime and monitor the blood glucose level more frequently. The amount of food
needed varies from person to person and should be determined by blood glucose
monitoring.

Patients who are capable, knowledgeable, and responsible can learn to adjust their
own insulin doses by working closely with a diabetes educator @

Injectable management of diabetes:

Insulin Therapy:

Insulin is secreted by the beta cells of the islets of Langerhans and works to lower
the blood glucose level after meals by facilitating the uptake and utilization of
glucose by muscle, fat, and liver cells®

Type of insulin:

The laboratory production of human insulin in the early 1980s has gradually
resulted in the replacement of animal insulin as a viable therapeutic choice for
patients with diabetes. Human insulin and newer insulin analogues produced by
recombinant DNA technology are becoming the main insulin used in the current
treatment of diabetes in most countries. Insulin for clinical use can be
characterized according to their pharmacokinetic profiles. They are available in
rapid-acting which used for rapid reduction of glucose level, to treat postprandial
hyperglycemia, and/or to prevent nocturnal hypoglycemia, other type is short-
acting (regular insulin), is a clear solution, may be taken alone or in combination
with longer acting insulin. The only insulin approved for 1V, intermediate-acting,
also called lente insulin or NPH insulin (neutral protamine Hagedorn), it is white
and cloudy, usually taken after food, and long-acting preparations. Table shows
the onset, peak, and duration of action after subcutaneous injections of the insulin
used commonly in therapy. The different time-action profiles make it feasible to

pursue the goal of simulating physiologic insulin secretion, however, this goal
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remains difficult to achieve with the current formulations. Insulin replacement
should be thought of in terms of mealtime (bolus) and basal insulin.

The mealtime insulin is the rapid-acting analogues or short-acting regular human
insulin. This insulin has been used to attempt to simulate the high levels of insulin
seen in individuals without diabetes after ingestion of a meal. The basal insulin is
the intermediate- and long-acting human insulin and analogue. They simulate the
basal level of insulin occurring between meals, through the night, and with
fasting. Insulin is commercially available in concentrations of 100 or 500
units/mL designated U-100 or U-500. The U-500 concentration, which is available
only in short-acting formulations, is used only in rare cases of insulin resistance
when the patient requires extremely large doses of insulin @ ¢2:3). G4

The following table lists the types of injectable insulin with details about onset
(the length of time before insulin reaches the bloodstream and begins to lower
blood sugar), peak (the time period when the insulin is the most effective in
lowering blood sugar) and duration (how long insulin continues to lower blood
sugar). The final column provides some insight into the "coverage" provided by

the different insulin types in relation to mealtime %

Type of Insulin & Onset Peak Duration Role in Blood Sugar
Brand Names Management

Rapid-Acting

Humalog or lispro 15-30 min. 30-90 min 3-5hours | Rapid-acting insulin covers

Novolog or aspart 10-20 min. 40-50 min. 3-5hours | "sulin needs for meals
eaten at the same time as
the injection. This type of

Apidra or glulisine 20-30 min. 30-90 min. 1-2% hours [|insulin is often used with
longer-acting insulin.

Short-Acting

Regul_ar (R) humulin or| 30 min. -1 9.5 hours 5.8 hours _Short_-actlng insulin covers

novolin hour insulin needs for meals
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Velosulin (for use in the| 30 min.-1 eaten within 30-60 minutes

. 2-3 hours 2-3 hours

insulin pump) hour

Intermediate-Acting
Intermediate-acting insulin
covers insulin needs for
about half the day or

NPH (N) 1-2 hours 4-12 hours 18-24 hours |overnight. This type of

insulin is often combined
with rapid- or short-acting
insulin.

Long-Acting

Long-acting insulin

covers insulin needs f(?r No peak time;

about one_ ful! dgy. This Lantus (insulin 1-1% hour insulin is 20-24 hours

type _Of insulin is often glargine) ’ delivered at a

co_mbme_d, when need_ed, steady level

with rapid- or short-acting —

insulin. Levemir (|_nsuI|n 1-2 hours 6-8 hours Up to 24 hours

detemir)

Pre-Mixed*

Humulin 70/30 30 min. 2-4 hours 14-24 hours |These products are

Novolin 70/30 30 min. 2-12 hours Up to 24 hours generalily taken two or
three times a day before

Novolog 70/30 10-20 min. 1-4 hours Up to 24 hours | mealtime.

Humulin 50/50 30 min. 2-5 hours 18-24 hours

Humalog mix 75/25 15 min. |30 min.-2% hours | 16-20 hours

*Premixed insulin are a combination of specific proportions of intermediate-acting and short-acting
insulin in one bottle or insulin pen (the numbers following the brand name indicate the percentage of

each type of insulin).

In type | diabetes, the body loses the ability to produce insulin there for exogenous

insulin must be administered for life. Insulin injections are administered two or

more times daily in many cases to control the blood glucose level and must be

given at same time each day to prevent overlap of action.
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Types of insulin according to time course of action:

Insulin Regimens: Insulin regimens vary from one to four injections per day.
Usually there is a combination of short-acting insulin and longer-acting insulin.
There are no set guidelines as to which insulin regimen should be used for which
patient. The appropriate insulin regimen for patient depends on the patient
lifestyle, age, motivation, general health, self-management skills and goal of
treatment.

Approaches to insulin therapy:

a. Conventional Regimen: is to simplify the insulin regimen as much as possible,
with the aim of avoiding the acute complications of diabetes. The patient should
not vary meal patterns and activity levels.

b. Intensive Regimen: is refer to use a more complex insulin regimen to achieve
as much control over blood glucose levels as is safe and practical. It allows the
patient more flexibility to change the insulin doses from day to day in accordance
with changes in eating and activity patterns, stress and illness, and as needed for
variations in the prevailing glucose level. This type of regimen uses self-
monitoring of blood glucose, the patient can learn to use SMBG results and
carbohydrate counting to vary the insulin doses. In spite of flexibility of the
regimen; it require strong level of commitment, intensive education, and close
follow-up by the health care team®

Insulin is used in people with type | diabetes to mimic normal basal insulin
secretion (insulin replacement) and some cases with type 2 diabetes may need
(basal) insulin support, and the need for insulin replacement arises over time.
Insulin Indications in Type 2 Diabetes:

Failing to obtain good metabolic control with submaximal doses of oral agent
drugs (OADs), Excessive weight loss, severe hypoglycemia symptoms, acute Ml,

acute diseases with fever, systemic diseases, hyperosmolar hyperglycemic state
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(HHS) and ketotic state, major surgical operation, pregnancy and lactation, kidney
or liver failure, severe allergy or side-effects to any OADs. Potentially anyone
with type 2 diabetes stands to benefit from insulin treatment®®

Strong indications for insulin therapy include:

Recurrent fungal infections (especially genital thrush) or bacterial infections
(especially urinary tract infections), pregnancy or planning pregnancy, oral
hypoglycemic treatments not tolerated/contraindicated and weight loss without
dieting in some one of low or normal weight.

Possible indications for insulin therapy include:

Unsatisfactory glycemic control; even with the maximum tolerated dose of oral
hypoglycemic agents (OHAS), (HbAlc higher than 59m mol/mol (7.5 percent),
self-blood glucose monitoring results higher than 7m mols before meals or 9m
mols two hours after meals, personal preference, painful neuropathy, foot
ulceration and infection ©

Methods of Insulin Delivery:

a. Traditional subcutaneous injections.

Insulin syringes with 8mm needle and vials are still available if a person prefers
these.

Sequence of injection:

Inject into the subcutaneous tissue at a 90° angle, Push the needle in all the way,
needles come in 4mm, 5mm, 6mm and 8mm lengths. Shorter needles reduce the
fear of injections and suit most people regard less of age or weight. A few people
prefer longer needles, but they may need to raise a skin fold to avoid injecting into
a muscle; 12mm and 12.7mm needles are available but they are no longer
indicated in routine clinical use. ®® After the injection, leave the needle in the skin
for 5-10 Seconds to avoid leakage. With large doses, it may need to be left in for

longer. Occasionally there may be bleeding after the needle is withdrawn.
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Reassure the person, and advise them to apply gentle pressure for a couple of
minutes to minimize bruising. They should not rub the area, as deep massage for

several minutes may increase the rate of insulin absorption®®: €0 G7- (0)

Fig 1a Fig 1o

Fig 1a. Lift the skin between thumb and
two fingers with one hand, pulling the
skin and fat away from the underying
muscle. Fig 1b. Incorrect technique

A lifted skin fold should be used with a needle length less than 8mm in patients
who are very thin and in children ©?

Rotation of injection site is important to prevent lipohypertrophy or lipoatrophy.
Rotation within one area is recommended as opposed to rotating to different areas
within the body 2 0. 1)

b. Insulin pens: is a prefilled insulin syringe which is a pen-like holder, loaded
150- to 300-unit of insulin. It is convenient for patient administering insulin
before meal if eating out or traveling. Also it is useful for patients with impaired
manual dexterity, vision, or cognitive function, which makes the use of traditional

syringes difficult ()@
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When injecting using a pen device, the needle should be kept in the skin (with a
lifted skin fold, if necessary) for at least 10 seconds after delivering the drug. This
helps to ensure complete expulsion of the injectable therapy through the needle
and avoid dribble through equalization of pressure inside the pen and isitin
subcutaneous tissue ¢V
Sequence for injecting:
The optimal sequence for injection technique should be: Make a lifted skin fold if
necessary, Insert the needle into the skin at a 90° angle; Administer insulin, Leave
the needle in the skin for at least 10 seconds after the insulin has been injected,
withdraw the needle from the skin, Release the lifted skin fold if used, dispose of
the used needle safely, following local sharps disposal guidelines ©
There are two main types of injection pen devices on the market

= Some ‘pens’ come pre-loaded with insulin and are disposable.

= Others use cartridges of insulin that are inserted into a re-usable device.
Pre-loaded injection devices can be easier to use, but are more expensive® ©?
c. Jet injectors: are devices delivering insulin through the skin and not using
needle. These devices are more expensive and require training and supervision.
d. Continuous subcutaneous Insulin infusion: (insulin pump): it is devices that
produce continuous subcutaneous insulin infusion that closely mimic the function
of the normal pancreas.
The patients using insulin pumps must have extensive education in the use of the
pump and in self-management of blood glucose and insulin doses and taught to
administer insulin by manual injection to minimize this risk @@
The chief benefit of insulin pump therapy is customized, flexible basal and bolus
dosing to meet patients’ individual insulin requirements while reducing the risk of

severe hypoglycemia ©®® Insulin delivery via pump is more consistent and precise
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than delivery by syringe or injection pen. With a pump, basal insulin can be
adjusted in increments as small as 0.25-unit, depending on the model of pump ©?
The disadvantages for patient using insulin pumps include risk of DKA due to
unexpected disruptions in the flow of insulin from the pump that may occur if the
tubing or needle becomes occluded, if the supply of insulin runs out, or if the
battery is depleted, that is because of only rapid-acting insulin is used in the pump.
This is in addition to hypoglycemia, and infection at needle insertion sites.®®
Patients starting insulin pump therapy must be motivated to improve their glucose
control and willing to work with their health care team to pursue mutually agreed
objectives of therapy. Frequent (up to 6-8 times daily) self-monitoring of blood
glucose (SMBG) is the foundation of intensive diabetes management.

Diabetic ketoacidosis (DKA) is rare among pump users who perform SMBG
adequately, but can develop quickly because of the short half-life of rapid-acting
insulin analogues (lispro, aspart, glulisine) commonly used in pumps ©*

Insulin injection sites:

There are a number of alternatives to inject insulin and include:

= Abdomen, which is a fastest absorption, usually plenty of subcutaneous fat,
making it easy to do a pinch up. A good option for fast-acting insulin.

» Thighs, is slower absorption. Best with intermediate acting insulin, or the
evening dose of a twice-daily insulin regimen. Very little subcutaneous fat
laterally, so use a pinch up and/or short needles.

= Arms, is medium to fast absorption. Make sure there is sufficient fat, and use
short needles. A circle with a 5.08-cm (2 in.) radius around the navel should be
avoided. Injection into areas with little subcutaneous fat may result in
intramuscular administration, which is painful and may result in faster insulin

absorption.
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= Buttocks, is a slowest absorption. Use for intermediate or long-acting insulin.
Plenty of subcutaneous fat, so no ‘pinch up’ is needed.*®

The complications of insulin therapy include local allergic reactions, systemic
allergic reactions, insulin lip dystrophy, resistance to injected insulin, morning

hyperglycemia® ¢®
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o

Picture 2: The insulin injection sites

Complications of poor technique:

Poor technique, includes using the incorrect needle length, can lead to insulin not
being absorbed in a predictable manner. This may cause immediate problems
such as hypoglycemia (a sudden drop in blood sugar because of accelerated
insulin absorption if the insulin is injected into muscle) and/or hyperglycemia
(a rise in blood sugar because of slow insulin absorption or insulin running out
too quickly).®® many studies demonstrated that it does not matter if insulin is
injected into fat just under the dermis or just above the muscle, as long as it is

injected into fat.
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In patients with very little fat, short needles may be useful or the area with
very little fat or subcutaneous tissue should be avoided and a more suitable
injection site found (Figs 3a and 3Db).

Fig 3. Insulin must be injected into fat. This can be just below the dermis (3a) or just
above the muscle (3b)

Fig 3a Fig 3b

Lipohypertrophy:

A common problem resulting from poor injection technique is the
development of lipohypertrophy (commonly referred to as lipos).

This is the accumulation of fat under the skin, partly caused by injecting too
frequently in the same area.

Lipohypertrophy can be unsightly and painful; in some people the lesions can be
hard or scar like.

To detect lipohypertrophy, injecting sites should be both inspected and
palpated, as some lesions can be more easily felt than seen.

Healthy skin can be pinched tightly together, while areas of lipohypertrophy
cannot.

In some cases, lipoatrophy can develop, which is the wasting of subcutaneous
tissue. It is less common now due to the purification of human and analogue
insulin but is once again being seen occasionally in clinical practice because

impure insulin is being used in some developing countries.
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Injection site rotation

The site should be changed at each injection (rotated) to reduce the risk of
lipohypertrophy.

A simple way to reduce this risk is to systematically rotate the site where the
insulin is injected ® There are four main injection sites — abdomen, thigh, arm and
buttocks (Fig 4).Each of these has different characteristics, and the rate at which
human insulin is absorbed differs for each one (however, there does not
appear to be any difference with analogue insulin). One scheme with proven
effectiveness involves dividing the injection site into quadrants (or halves
when using the thighs, buttocks or arms),®” One quadrant should be used per
week and moving always in the same direction, either clockwise or anti-

clockwise, keeping the injections at least 2cm apart (picture 4).
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Picture (4): Rotation of the injection site

Reusing needles:

Reuse can lead to bruising and bleeding as a result of the needle being blunted by
overuse. Infection is possible if needles are reused or an injection is given through
clothing. It is recommended needles are used only once, and injections

should not be given through clothing "



Oral anti diabetic medication:

When lifestyle changes like healthy eating, weight loss, and exercise are not
enough to normalize blood sugars, there is always a need for medication.

1- Secretagonous: Are drugs that induce the pancreas to increase its production
of insulin. Three classes of secretagogues are currently in use. These include
Sulfonylureas, meglitinides, and D-phenylalanine derivatives.

» Sulfonylureas: were the first and only oral anti diabetic drugs for type 2
diabetics for many years. The only first-generation sulfonylurea still on the market
is Diabetes. Second-generation drugs are more potent so can be given at lower
dosages. They also have fewer side effects than the first-generation drugs,
although hypoglycemia is still a possibility when meals are omitted or delayed or
exercise is prolonged. They may also cause weight gain, water retention, and
sometimes flushing with alcohol, although this is less common than with
Diabinese. The weight gain is an especially vexing problem, as increased weight
increases insulin resistance. Water retention can also increase blood pressure,
which is often a part of the diabetic picture. Sulfonylureas should only be
prescribed for type 2 clients who are able to increase their beta cell production of
insulin. Because type2 diabetes is a progressive disease, eventually the beta cells
will have no more to give, and different drugs, including insulin, may be added or
substituted to bring blood glucose into normal range. Sulfonylureas are also mild
sulfa drugs that may not be appropriate for anyone with an allergy to sulfa. First
generation was chlorpropamide - Diabinese and Second generation glipizide
(Glucotrol*and  GlucatrolXL), glyburide (DiaBeta*,GlynasePresTab and
Micronase) and glimepiride (Amaryl)®¥
Glibenclamide (daonil):

Daonil also known as glyburide or diabeta, 5mg, contains glibenclamide an oral

anti-hyperglycemic drug used to control the blood glucose in mild to moderate
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type 2 diabetes mellitus. It lowers high blood glucose by acting directly on the
beta cell to increase their sensitivity to glucose and to stimulate the cell to produce
and release more insulin. Insulin is normally produced in response to food and
increased blood glucose levels and it controls postprandial (after eating) blood
glucose levels (glycaemic control). In diabetes, resistance to insulin results in loss
of glycaemic control. Daonil thelps the body to produce sufficient insulin to
maintain normal blood glucose levels after a meal as well as between meals and is
effective for up to 24 hours.

It in conjunction with diet control and exercise can be used alone as mono therapy
or in combine with insulin or other anti-diabetic medicines like metformin when a
single drug does not provide adequate glycemic control. It swallowed just before
meal, if there was missing dose; should be taken as soon as remembered, unless it
is time of the next dose and not double a dose.

The most commonly reported side effects of Daonil tablets include:
gastrointestinal complaints like nausea, diarrhoea, constipation and stomach or
abdominal pain; allergic skin reactions like, redness (erythema), itching (pruritus),
hives (urticaria); dizziness, drowsiness, headache, visual disturbances, confusion,
malaise and tremor, which are usually transient and may be signs of
hypoglycaemia which is a more serious side effect. Because the Daonil continue
to work between meals to reduce blood sugar levels and therefore if glucose levels
fall too low, by missing a meal or waiting too long between eating, severe
hypoglycaemia can be the result.

Daonil should not be used for type one diabetes mellitus, unstable diabetes, DKA,
pregnant or mother on breast feeding, severe kidney or liver disease and diabetic
with adrenal or pituitary insufficiency, as this may increase risk of
hypoglycaemia. There some drugs that affect Daonil and cause hypoglycaemia or

hyperglycemia. Hypoglaemia occur by increasing its glucose-lowering effect: the
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non-steroidal anti-inflammatory drugs (NSAID) like aspirin, beta-blockers like
propranolol for high blood pressure, cimetidine for peptic ulcers, and the
anticoagulant warfarin. Hyperglycemoa occur due to reducing its glucose-
lowering effect: corticosteroids, bronchodilators like salbutamol, diuretics, and
oral contraceptive ©(0
Meglitinides: The only drug approved by the food and drug administration (FDA)
to date in this class is repaglinide (Prandin). Its mechanism of action is similar to
sulfonylureas; however, it acts much more rapidly. Therefore, it is taken right
before a meal and increases insulin production dependent on blood glucose from
this meal. This increases the flexibility of meal planning and decreases incidence
of hypoglycemia because it is not taken unless a meal is to be eaten within 30
minutes. It can be taken alone or combined with metformin, alpha-glucosidase
inhibitors, or thiazolidinediones

Phenylalanine Derivatives: The only FDA-approved drug in this class is
nateglinide (Starlix). This drug acts similarly to Prandin in that it stimulates a
rapid release of insulin from the beta cells thus controlling blood sugars after
meals. It is taken right before a meal, so the side effect of hypoglycemia is rare.
Because it is metabolized and partially excreted by the liver, its duration of action
can be prolonged in people with significant liver disease, resulting in an increased
risk of hypoglycemia. This drug can be taken alone or in combination with
metformin to enhance insulin sensitivity®
2. Biguanides: Drugs in this class act primarily to decrease the liver’s
inappropriate release of glycogen into the blood, thus increasing blood sugar. It
also improves cellular insulin sensitivity. Both problem sare in type Il diabetes.
Metformin (Glucophage) was the first non-sulfonylurea to be added to the arsenal
of oral agents for type Il diabetes. Side effects include diarrhea, bloating, and

nausea, all of which decrease over time and are minimized by taking the lowest
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dose and titrating upward until glycemic control is achieved. The most
problematic adverse effect is lactic acidosis, which is rare, but can be fatal. Clients
with liver or renal disease should not take this drug. When taken alone,
Glucophage does not contribute to weight gain or cause hypoglycemia. It may
even lower (LDL) cholesterol (bad cholesterol) and triglyceride levels, which are
both problems in type 2 diabetes. This drug can be used as a first-line agent to
improve glycemic control, or it can be combined with sulfonylureas, meglitinides
(Prandin), alpha- glucosidase inhibitors (Precose and Glyset), thiazolidinediones (
Actos and Avandia), and insulin. Three combination pills are currently available:
Glucovance (metformin and glyburide), Metaglip (metformin and glipizide), and
Avandamet (metformin and rosiglitazone) )

3. Thiazolidinediones: This group of drugs, better known as “glitazones,”
includes pioglitazone (Actos) and rosiglitazone (Avandia). They act by decreasing
cellular resistance to insulin, thus improving control of blood sugars. The obese
population of type Il diabetics may improve glycemic control by adding one of
these drugs to lifestyle changes of weight loss, healthy diet, and increased physical
activity. It can also be taken with sulfonylureas, meglitinides (Prandin), metformin
(Glucophage or as Avandamet), alpha-glucosidase inhibitors (Precose or Glyset),
or insulin. The FDA recommends liver function tests be done before and during
treatment with this class of drugs because the first one, troglitazon (Rezulin), was
withdrawn from the market in 2000 due to reports of rare incidents of liver failure
and related deaths. The two newer drugs, Actos and Avandia, are much less toxic
to the liver, but patient selection must be appropriate. If a patient’s liver enzymes
increase, the drug is usually discontinued for this individual. Glitazone drugs can
also cause fluid retention and rapid weight gain independent of fluid retention.
Clients at risk for congestive heart failure should probably not take this drug. All

clients taking these drugs need to be monitored for cardiac function and weight
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gain, ruling out fluid retention as the cause. A new combination drug called
Avandadryl is on the market. This drug combines Avandia and glimeperide, a
sulfonyl-urea (trade name Amaryl). It has the same precautions concerning liver
function that all glitazones have and should be administered with the first good
meal of the day to minimize hypoglycemia from Amaryl®®

4. Alpha-Glucosidase Inhibitors:

The two drugs in this class, acarbose (Precose; called Glucobay in Europe and
Prandase in Canada) and miglitol (Glyset), work in the small intestine to delay the
digestion of carbohydrates (starches and sucrose) and decrease the peak
postprandial (after meal) glucose levels allowing insulin  production to better
match glucose absorption. They can be taken alone or in combination with
sulfonylureas, repaglinide (Prandin), metformin (Glucophage), thiazolidinediones
(Actos or Avandia), or insulin. When taken alone, these drugs do not cause
hypoglycemia, but when taken with other agents that do cause low blood sugar,
only glucose (as in glucose tablets or gel) or fructose from fruit juice will treat the
hypoglycemia. The most common side effects are gas, diarrhea, and cramps.
These diminish with time and are minimized by starting at the lowest dose and
gradually increasing it if needed to control blood sugars. Because of these side
effects, this drug may not be appropriate for anyone with irritable bowel
syndrome®®

Complications of DM:

Acute complication:

1. Hyperglycemia:

The glucose levels depend on the timing of food intake from fasting and pre-

prandial levels to 1-2 hours postprandial levels.
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Hyperglycemia result when there is too much glucose and not enough or
biological non-active insulin present. The lack of available insulin either because
of a lack of insulin- making capability or resistance to insulin use.
Causes of hyperglycemia:

= Forgotten of an insulin injection or the oral hypoglycemic (secretagogue)
agent or purposefully omitted.

= Deviation from the diet by ingesting large quantities of carbohydrate (such
as sweet desserts or starches) especially when this extra intake is not compensated
by exercise or medication.

= |nfection and fever also increase blood glucose levels by activating the
adrenal medulla and cortex, which produce epinephrine and cortisol, respectively
and healing process will be slowed with higher blood glucose levels. Epinephrine
increasing the rate of glycogenolysis and lipolysis, and hence the discharge of
glucose and free fatty acids from the liver, and the adenocorticotropic hormone
(ACTH) causes a release of glucocorticoids from the adrenal cortex, promoting
gluconeogenesis.

= Stress (physical or psychological) due to release of epinephrine.

= Treatment with certain drugs such as steroids, surgery, myocardial
infarction (M), and stroke (cerebrovascular accident, or CVA) may also result in
a hyperglycemic state®?
Symptoms of hyperglycemia:
Most people with diabetes have no symptoms until blood sugar approaches 250
mg/dl. This is an important point to make with clients who do not routinely
monitor their glucose levels. The most common symptoms include frequent
urination of very dilute urine, thirst from the loss of body fluids in the urine, and
hunger for simple sugars. Other symptoms may include the following: headache,

sleepiness, difficulty concentrating, visual disturbances from the glucose
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concentration in the eye fluids, dry or flushed skin from dehydration and general
malaise. These symptoms may be so common that older clients may think they are
a normal part of aging. When illness, even the common cold, or other stressors
increase blood sugars to 400 mg/dl and higher, ketoacidosis can occur. When the
body does not have enough insulin to move glucose into cells for energy, the cells
turn to fat to provide needed fuel. The metabolism of fat produces fatty acids and
ketones that accumulate in the blood and affect the brain, producing the symptoms
listed above and represent an emergency situation. The kidneys try to eliminate
ketones and glucose, giving rise to ketonuria and glycosuria. Testing urine for
ketones is a confirmation that ketoacidosis is occurring®® This is common in typel
diabetes and in newly diagnose patient in type | or type Il, but not common when
the diabetes is well controlled™® Other symptoms of this very dangerous condition
include the following: shortness of breath, fruity smelling breath (more like the
acetone of nail polish remover), nausea and vomiting. If ketoacidosis persists the
client will lapse into a coma. The blood sugar level that produces a coma is very
individualized and can be anywhere from 600 mg/dl to 1,500 mg/dl or
higher® @™ This condition occurs mostly with type | diabetes and is caused by
omitting an insulin dose, eating excessive amounts of carbohydrates, illness, and
some medications. However, these same conditions, if severe enough, can
overwhelm the ability of the pancreas of a type Il diabetic to respond to oral
agents by increasing production of insulin. When this happens, the type Il diabetic
can become ketotic. On the other hand, when ketones are not present in the
unconscious type Il diabetic, the resulting condition is called hyperosmolar
nonketotic. This may happen in an older client who lapses into a coma from the

severe dehydration caused by hyperglycemia®®
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Treatment of DKA:

The treatment of DKA involves major steps: restoration of normal carbohydrate,
fat, and protein metabolism, restoration of fluid balance, prompt recognition and
treatment of circulatory complications, and treatment of an underlying cause as
infection.

In the acute state of diabetic ketoacidosis, fluids and insulin must be administered
to restore the body’s fluid balance and the normal metabolism of carbohydrate,
fat, and protein. Regular insulin is the insulin of choice because, intravenously, it
has an immediate action and a short duration. The intravenous (I1V) profile of
regular and the newer analog rapid-acting insulin is the same, but regular insulin is
much less costly than the analogs. There are many 1V insulin therapy protocols to
start insulin infusion, but b better way is to base on body weightat 0.1 unit-kg -hr.
Half that dose (0.05 unit'kg -hr) is a safe starting dose regardless of body weight
and negates the problem of insulin resistance or sensitivity. Then IV insulin dose
can be titrated by the blood glucose value measured hourly to maintain the blood
glucose level that recommended at below 110 mg/dl. IV insulin therapy is usually
carried out in intensive care units or on hospital floors if the patient is stable,
nurses are trained to handle 1V insulin therapy and if the floor is equipped for
cardiac monitoring. 1V fluids will often bring down the blood glucose level by
several hundred milligrams per deciliter and reestablish renal blood flow.
Maintenance and depletion amounts of fluid will be calculate, an initial bolus of
10-20 cc of normal saline per kg of body weight is usually given over the first
hour, and then the flow rate calculated for the next 23 hours for maintenance and
for correction of the calculated deficiency. Normal saline is the fluid of choice.
Too slow a correction leaves the patient in acidosis longer and may be detrimental
to renal, hepatic, and cardiac function and too rapid a drop in blood glucose levels

may precipitate cerebral edema.
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Sodium and potassium will be calculated and replacement according to lab value.
The formula for correction of sodium is: add 1.6 mEg/L to the lab sodium value
for every 100 mg/dl (5.56 mmol/L). Potassium should be added to the IV fluids as
soon as renal blood flow and urinary output have been established by maintenance
of 1 mEqg.kg .day to the level of 5 mEqg/L. Electrolytes should initially be
monitored at least every 2 hr by laboratory value and the patient’s
electrocardiogram (ECG). Also give bicarbonate to correct acidosis. Given as part
of the 1V fluids over 2448 hr. There is no maintenance dose of bicarbonate and
correction doses should be given to correct to bicarbonate level of 12 mEg/L of
the bicarbonate space unless severe hyperkalemia or cardiac arrest, it may be
given by bolus.

Monitoring is essential part of DKA management. The nurse should monitor the
laboratory of basic metabolic profile containing sodium, potassium, and
bicarbonate levels and a serum creatinine level to monitor the state of hydration,
ECG if the nurse trained in reading it for T wave abnormalities for least every 2
hrs two times, then every 4 hrs four times, and then every 8 hrs until values are in
the normal range. There can never be too much monitoring. There is often too
little ™

Hypoglycemia:

Is a medical emergency that involves an abnormally diminished content of
glucose in the blood to less than 50 to 60 mg/dL. ®Y- The most common forms
of hypoglycemia occur as a complication of treatment of diabetes mellitus as too
much insulin or oral hypoglycemic agent, or too little food, or excessive physical
activity.It often occurs before meals, especially if meals are delayed or snacks are
omitted® It can produce a variety of symptoms and effects but the principal
problems arise from an inadequate supply of glucose to the brain, resulting in

impairment of function (neuroglycopenia). Effects can range from mild dysphoria
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to more serious issues such as seizures, unconsciousness, and (rarely) permanent
brain damage or death®®®® Hypoglycemia is treated by restoring the blood
glucose level to normal by the ingestion or administration of dextrose or
carbohydrate foods. It is often self-diagnosed and self-medicated orally by the
ingestion of balanced meals. Immediate treatment recommended for
hypoglycemia is 15 g of a fast acting concentrated source of carbohydrate; given
orally, such as three or four commercially prepared glucose tablets, 4 to 6 oz of
fruit juice, and 2 to 3 teaspoons of sugar or honey. In more severe circumstances,
it is treated by injection or infusion of glucagon. The level of blood glucose low
enough to define hypoglycemia may be different for different people, in different
circumstances, and for different purposes, and occasionally has been a matter of
controversy. It can sometimes be difficult to determine whether a person's
symptoms are due to hypoglycemia. Most have the following symptoms, tremors,
shakiness, or jerky movements, sweating, pale moist skin, dizziness, feeling faint,
headache, excessive hunger, especially for carbohydrates, sudden atypical change
in behavior, mood swings, or erratic behavior , tingling or numbness around the
mouth or tongue, difficulty paying attention, confusion, visual disturbances,
difficulty reading, dilated pupils, increased heart and respiratory rates seizures and
coma. The need to treat a low blood sugar is fairly immediate to prevent brain cell
damage'? Affected patients must perform SMBG on a frequent regular basis,

especially before driving or engaging in other potentially dangerous activities™
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The following table shows the hyperglycemia versus hypoglycemia regarding

the symptoms and signs

Similar
Hyperglycemia Hypoglycemia
Irritability Irritability
Headache Headache
Hunger Hunger
Nausea Nausea
Vomiting Vomiting
Coma Coma
Convulsion Convulsion
Different
Soft pupils Dilated or constricted pupils
Dry skin Cold clammy sweat
Double vision Blurred vision
Anxious Confusion and Drowsiness

Hyperglycemic Hyperosmolar Nonketotic Syndrome (HHNS):

(HHNS) occurs primarily in type Il diabetes, when blood glucose levels are
high as a result of stress or illness. Because the person with type Il diabetes has
some insulin production, cells do not starve and DKA usually does not occur. It
occurs more often in the elderly more than 60 years. As the blood glucose raises
(hyperglycemic),
hyperosmolar (concentrated) state. Blood glucose may rise as high as 1500 mg/dl.

polyuria causes profound dehydration, producing the

Because ketoacidosis is not present, the patient may not feel as physically ill as

the patient with DKA and may delay seeking treatment. Symptoms of HHNK
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develop slowly and include extreme thirst, lethargy, and mental confusion. Shock,
coma, and death occur if HHNK is left untreated. The mortality rate for HHNK is
about 15 percent. Treatment consists of replacement of fluids and electrolytes,
especially potassium, administration of insulin and glucose monitoring. Less
insulin is required with HHNS than with diabetic ketoacidosis because the patient
Is not ketotic, but fluid requirements are higher because of the extreme
hyperosmolality. Because the patient usually are older and may have renal
insufficiency and/or congestive heart failure, fluid administration must be done
carefully to prevent fluid overload. The help of the nephrology service or the
cardiology service may be needed. The cause of HHNK syndrome should be
identified and treated. It can be prevented with careful monitoring of glucose
levels at home. Patients should be instructed to drink plenty of fluids if blood
glucose levels are beginning to rise, especially in times of stress and illness. They
should also know when to call their physician with high blood glucose results ©
(14)

Lactic acidosis:

Lactic acidosis is a condition of increased levels of lactic acid in the blood; it is a
high incidence of death. The major concern is not the increased lactic acid but the
grave underlying problems producing the abnormality. Lactic acidosis occurs in
advanced stages of diabetes, especially in individuals who have uremia,
arteriosclerotic heart disease, pneumonia, acute pancreatitis, chronic alcoholism,
and bacterial infection. Treatment of lactic acidosis consists of administration of
insulin, fluids, and electrolyte replacement as needed. Intravenous administration
of solutions containing lactate must be avoided ¥

Chronic complication of DM:

Over time, chronic hyperglycemia causes a variety of serious complications in

persons with diabetes. These involve the circulatory system, eyes, kidneys, and
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nerves. Most of the complications involve either the large blood vessels in the
body (macrovascular complications) or the tiny blood vessels, such as those in the
eyes or kidneys (Microvascular complications). The United Kingdom Prospective
Diabetes Study (UKPDS), completed in 1998, showed that individuals with type
Il diabetes who maintain an HbAlc below 7 percent can significantly reduce
complications ©

Macro-vascular complication:

It is occur in the medium to large blood vessels when blood vessel walls become
thicken, sclerosed, and occluded by plaque that adheres to the vessel walls®®
Commonly include coronary artery disease, cerebrovascular disease, and
peripheral vascular disease. Coronary artery disease may account for 50% to 60%
of all deaths among patients with diabetes. The typical ischemic symptoms may
be absent in patients with diabetes. Therefore, the patient may not experience the
early warning signs of decreased coronary blood flow and may have “silent” MIs,
which may be discovered only as changes on the electrocardiogram (ECG) that
secondary to autonomic neuropathy®Patient with type 2 diabetes mellitus who
have multiple cardiac risk factors are more likely to suffer from macro-vascular
complications and therefore should be targeted to undergo intensive education
regarding lifestyle modification'™ People with diabetes have twice risk of
developing cerebrovascular disease, and an increased risk of death from CVA.
Atherosclerotic changes in the large blood vessels of the lower extremities are of
increased incidence (two to three times higher than in non-diabetic people). In
severe case increased incidence of gangrene and subsequent amputation.
Neuropathy and impairments in wound healing also play a role in diabetic foot
disease.'Blood glucose and blood pressure control is vital to help prevent these

deadly complications. Patients should also avoid smoking, and maintain normal
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weight. Aspirin therapy to reduce platelet aggregation is recommended for
patients older than 21 years of age with diabetes"”
Micro-vascular complication:

1. Diabetic retinopathy:

Blindness is one of the most feared complications of diabetes, but also one of the
most preventable. Diabetes is the commonest cause of blindness in people aged 20
and 74 years. Twenty years after the onset of diabetes almost all patients with
Type | diabetes Y) and over 60% of patients with Type 11 diabetes will have some
degree of retinopathy ©®*, and even at the time of diagnosis of Type II diabetes,
approximately one-quarter of patients already have established background
retinopathy®’People with diabetes experience higher rates of cataracts and
glaucoma. The rupture of small aneurysms in the retinal vessels is the major cause
of blindness in diabetic patient.® diabetic retinopathy is caused by changes in the
small blood vessels in the retina, the area of the eye that receives images and
sends information about the images to the brain. Retinopathy is a painless process.
Blurry vision may occur in some patients as manifestation. It can be diagnose by
ophthalmoscope or fluoresce in angiography

As treatment is now available to prevent blindness in the majority of cases, it is
essential to identify patients with retinopathy before their vision is affected.
Vision-threatening retinopathy is usually due mainly to neovascularization in
Type 1 diabetes and maculopathy in Type Il diabetes “? .The first focus of
management is on primary and secondary prevention. So the maintenance of
blood glucose to a normal or near-normal level in type 1diabetes through intensive
insulin therapy and patient education decreased the risk for development of
retinopathy by 76% when compared with conventional therapy in patients without

preexisting retinopathy. Also, control of hypertension, and cessation of smoking
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are other strategies that may slow the progression of diabetic retinopathy. *® The
laser treatment (argon laser photocoagulation) for advanced cases of diabetic
retinopathy is main treatment which destroys leaking blood vessels and areas of
neovascularization. For patients who are at increased risk for hemorrhage,
panretinal photocoagulation may significantly reduce the rate of progression to
blindness. Photocoagulation treatments are usually performed on an outpatient
basis, and most patients can return to their usual activities by the next day.
Limitations may be placed on activities involving weight bearing or bearing down.
A few patients may experience slight visual loss, loss of peripheral vision, or
impairments in adaptation to the dark. However, the risk of slight visual changes
from the laser treatment itself is much less than the potential for loss of vision
from progression of retinopathy.A vasectomy is a surgical procedure that use to
remove vitreous humor filled with blood or fibrous tissue and performed for
patients who already have visual loss

1. Diabetic Neuropathies:

Diabetic neuropathy refers to a group of diseases that affect all types of nerves,
including peripheral (sensorimotor), autonomic, and spinal nerves.The prevalence
increases with the age of the patient and the duration of the disease and may be as
high as 50% in patients who have had diabetes for 25 years®

= Peripheral Neuropathy is most commonly affects the distal portions of the
nerves’ The commonest form is a peripheral sensorimotor neuropathy that affects
the feet first The development and progression of neuropathy are associated with
poorly controlled hyperglycaemia, uncontrolled hypertension and dyslipidaemia.
There is no specific therapy that effectively alters the natural history of
neuropathy. Polyneuropathy is a classic diabetic complication developing mainly

in those with poor diabetic control, progressing (albeit at very variable rates) as
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the duration of diabetes lengthens, but not always, associated with other long-term
diabetic complications. In contrast, mononeuropathies and acute painful
neuropathies had acute onset and completely recover in six to 18 months. These
reversible neuropathies, which may be the reason for initial presentation of
diabetes, can occur after any duration of diabetes, are commoner in Type I
diabetic men, and also are not necessarily associated with other diabetic
complications. Pressure neuropathies are commoner in those with diabetes and
include carpal tunnel syndrome (median nerve), ulnar neuropathy, and rarely foot
drop (lateral popliteal nerve).” Patient presented with pain or altered sensation in
the feet. In contrast some patients experience a feeling of complete numbness; this
Is a hazard to the patient who is at risk of injury, ulceration and ensuing infection.
Neuropathy can affect both type | and type Il patients. In patients with type |
diabetes it is seen after many years of diabetes but in type Il patients it may be
present at the time of diagnosis. It is revealed by impairment of pressure
perception tested with a 10 g monofilament, reduced vibration perception tested
using a 128 Hz tuning fork and absent ankle reflexes and nerve conduction
studies.

Autonomic Neuropathies:

Diffuse damage to both parasympathetic and sympathetic nerves. It is common in
diabetic patients with diffuse peripheral neuropathy. Fortunately the disabling
symptoms which result are not common, and even when they do occur some of
them, especially diarrhea, vomiting, and postural hypotension, are intermittent.
Impaired sweating in the feet, which is a feature of autonomic dysfunction results
in the dryness of skin that may predispose to foot ulcerationSexual dysfunction
also effect of autonomic nephropathy. It is more common in men than the women.
Reduced vaginal lubrication lead to vaginal infection, urinary tract infections and

vaginitis may affect female sexual function. Impotence (inability of the penis to
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become rigid and sustain an erection adequate for penetration) and retrograde
ejaculation (seminal fluid is propelled backward through the posterior urethra and
into the urinary bladder) occur in men with autonomic neuropathy®
Nephropathy:

It is a common complication of diabetes. The development of proteinuria in any
diabetic patient is ominous ®¥ Many patients with type Il diabetes have had
diabetes for many years before the diabetes is diagnosed and treated. Therefore,
they may have evidence of nephropathy at the time of diagnosis. If blood glucose
levels are elevated consistently for a significant period of time, the kidney’s
filtration mechanism is stressed, allowing blood proteins to leak into the urine. As
a result, the pressure in the blood vessels of the kidney increases, and this elevated
pressure serve as the stimulus for the development of nephropathy™
Nephropathyis associated with a risk of severe retinopathy and neuropathy, and
above all carries a major increased risk in mortality from coronary artery disease,
as well as progression to renal failure in some patients. Yet developments in this
field to improve the prognosis have been substantial. Most of the signs and
symptoms of renal dysfunction in patients with diabetes are similar to those
without diabetes™ Furthermore, at the earliest sign of proteinuria, administration
of medication and very tight blood pressure control ameliorate the course of the
disease and substantially delay the development of renal failure.*” Angiotensin
converting enzyme (ACE) inhibitor prescribed for lowering blood pressure and
reduces micro-albumin urea, and alternatively, angiotensin receptor blocking
agents may be prescribed. Also the management of nephropathy include
prevention or vigorous treatment of urinary tract infections, avoidance of
nephrotoxic substances (eg, antibiotics, other selected medications), Adjustment

of medications as renal function changes, and low-sodium and protein diet.
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As renal failure progresses, frequent hypoglycemic episodes may as a result of
decreases breakdown of both exogenous and endogenous insulin®®

And for those who are less fortunate, transplantation and dialysis restore a good
quality of life to the majority. Proteinuria occurs in both Type | and Type I
diabetes®”

In the United States, people with diabetes account for almost 50% of new cases of
end-stage renal disease (ESRD) each year, and about 25% of those require dialysis
or transplantation. About 20% to 30% of people with type | or type Il diabetes
develops nephropathy, but fewer of those with type Il diabetes progress to ESRD.
Both patients with type I and type Il diabetes frequently show initial signs of renal
disease after 10 years after the diagnosis of diabetes. The results showed that
intensive treatment of type 1 diabetes with a goal of achieving a hemoglobin A1C

level as close to the non-diabetic range reduced the occurrence of early signs of

nephropathy, and also controlled blood glucose levels in patients with type Il

Normal (1) Incipient (I1) Persistent (111) Clinical (IV) | End stage (V)
o M
Albuminuria 20-300 more than 300 up ¢ | More than 300
(mg/24h) 20 (microalbuminuria) to 15¢/da than 300 (up (can fall)
g gday to 15¢g/day)
Glomerular : Greatly
filtration rate ngh/normal Normal/high Normal or Decreased decreased
. hypertension decreased
(ml/min)
Serum creatinine | Normal Normal High normal High Very high more
(mol/l) 60-100 60-120 80-120 120-400 than 400
Blood normal Slightly increased | Increased Increased Increased
pressure(mm/hg)
Anaemia + Anaem|a}
. oedema,increased
Anaemia + or or -oedema,
Clinical signs None None _oedema,increased | increased blood
blood pressure, blood pressure,uraemic
may be none pressure,may
be none symptoms
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Diabetes reduced the incidence of overt nephropathy

Stages of nephropathy the natural course of diabetic nephropathy is the
progression through five stages from normal renal function to end stage renal
failure as shown in the table: ¥

Stages of progression of diabetic nephropathy

Management of nephropathy:

The management of nephropathy include achieving and maintaining near-normal
blood glucose levels, control of hypertension, prevention or vigorous treatment of
urinary tract infections, avoidance of nephrotoxic substances (eg, antibiotics, other
selected medications), Adjustment of medications as renal function changes, and
low-sodium and protein diet

4. Foot complication:

Foot complications are common and serious that threats the life of patients with
diabetes. Tight diabetic control is the cornerstone in preventing food complication.
Effective management of the diabetic foot starts with preventative strategies.
Prevention of diabetic foot ulceration should be the Primary goal for all involved
in diabetic foot care. Frykberg (2006) suggests this is best accomplished by a
number of strategies: A multidisciplinary team (MDT) approach to the
management of diabetes and foot health; The team might include dialectologists,
GPs, nurses, podiatrists, dietitians and orthotists, dependent on local policy;
Patient and family education; Regular podiatry treatment, including debridement
of callus and management of Pathological toenails; Healthcare provider education
to ensure appropriate screening and recognition of risk factors for ulceration.®
The main types of foot lesion include ischemic foot (arterial insufficiency),
neuropathic foot (peripheral neuropathy) or both (neuro-schemic), which can
readily lead to ulceration which may be associated with deep infection and put the

patient at risk of osteomyelitis and systemic sepsis.
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Ischemia affect major vessel due to atherosclerosis. The limb circulation is
affected: posterior tibial and dorsalis pedis pulsation are weak or absence.
Regarding neuropathy, loss of pain, temperature and vibration sense due to
sensory defect, and loss of sweet which lead to dry foot and cracks in autonomic
neuropathy all that lead to foot infection ©*

While mild infections are relatively easily treated, moderate infections may be
limb threatening, and severe infections may be life threatening. The lower
extremity amputations in people with diabetes represent 50% and 75% of all
cases. Local care pathways for managing foot complications should be well
understood to ensure prompt action and reduce the need for amputation. The
involved three factors; are vascular disease, peripheral neuropathy and raised risk
of infection. Foot complication is the most preventable complication, but requires
coordinated teamwork to care for patient®

Prevention of DM:

Diabetes is a life-long disease, it has far-reaching and devastating physical, social,
and economic consequences™ If blood sugar stays high for a long time, people
may have a higher chance of heart attacks, strokes, amputations, blindness, nerve
damage, and kidney damage. Keeping your blood sugar at a good level may lower
your chance of these problems®®©4

Primary prevention is one of prevention strategies of diabetes, it can be achieved
by building the knowledge and ability of the health care providers to teach and
treat the patient. Prevention can be done for modifiable (environmental factor) risk
factors but the most important risk factor for developing diabetes have no control
over (genetics and ethnicity)©¥

Primary prevention and early detection are essential to reduce the personal and
community burden associated with the metabolic syndrome and Type Il diabetes

and its complications 2" . (9
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Behavior change and effective self-care behavior are effective method of
prevention which can be achieved by providing knowledge and skill training that
helps individuals identify barriers and facilitates problem-solving and coping
skills to prevent diabetes

There is no known preventive measure for type | diabetes®® Type Il diabetes can
often be prevented by a person being a normal body weight, physical exercise, and
following a healthy diet ®® Dietary changes known to be effective in helping to
prevent diabetes include a diet rich in whole grains and fiber, and choosing fats,
such as polyunsaturated fats found in nuts, vegetable oils, and fish™ Limiting
sugary beverages and eating less red meat and other sources of saturated fat can
also help in the prevention of diabetes’* Active smoking is also associated with
an increased risk of diabetes; cigarette smoking and alcohol consumption may
also have important roles, either indirectly through their effects on obesity " 7
(") or directly through physiological factors related to insulin secretion or insulin
resistance™" ™ € |ndependent of body size, people who smoke have a higher
transient increase in blood glucose concentration after an oral glucose challenge
(76). 7. 9 than non-smokers and higher insulin resistance ®? suggesting a
potential to increase the risk of diabetes® so smoking cessation can be an
important preventive measure as well.Nicotine replacement therapy using
proprietary sublingual preparations, chewing gum, self-adhesive patches, or
alternatively amfebutamone tablets can help, especially if used in conjunction
with the counseling which is provided by smoking clinics® The World Health
Organization (WHO) continues to advocate routine oral glucose tolerance test
(OGTT) screening in at-risk individuals to identify people at risk of

complications early, in order for early treatment to be instituted®?
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Monitoring glucose levels and ketones:

Blood glucose monitoring is a cornerstone of diabetes management, and self-
monitoring of blood glucose levels has dramatically altered diabetes care ) Self
blood glucose monitoring is an important context of self-care in the management
of diabetes mellitus ®” Self-monitoring of blood glucose is well established and a
highly valuable and beneficial approach for the daily management and
achievement of long-term glycemic control in type 2 diabetes mellitus (T2DM) 9
Self-Monitoring of Blood Glucose:

Since its development, Self blood glucose monitoring has developed into a
sophisticated monitoring system. A variety of glucose-monitoring devices are now
available that give a digital readout of the blood glucose concentration and
approved for patients’ use in the home and some test strips calibrate blood glucose
readings to plasma values® SMBG role in management of diabetes is
increasing™@Using frequent SMBG and learning how to respond to the results
enable diabetic patient to adjust their treatment regimen to obtain optimal blood
glucose control. Also allows for detection and prevention of hypoglycemia and
hyperglycemia and plays a crucial role in normalizing blood glucose levels, which
may reduce the risk of long-term diabetic complications. SMBG represent a
cornerstone of insulin therapy ) Structured and personalized self-monitoring of
blood glucose (SMBG) is a systematic approach to glucose monitoring that
reveals significant patterns of glycemia occurring throughout the day %

Because the insulin dose required by the individual patient is determined by the
level of glucose in the blood thus the accurate monitoring of blood glucose levels
is essential®

Regular self-monitoring and treatment of blood glucose helps to prevent all

further micro-vascular and macro-vascular complications. Serial monitoring helps
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to adjust anti diabetic medications and warn patients as well as physicians when
blood glucose gone extremely high or low ©”

Intensive glycemic control is a cost effective way of reducing the complications
associated with type 11 diabetes ©®

According to Recommendations from the International Central-Eastern European
Expert Group (a growing body of evidence suggesting that structured SMBG is
beneficial for all type Il diabetes patients, regardless of therapy). The group
considered SMBG to be an essential tool that should be accessible to all patients
with diabetes, including those with non—insulin-treated type II diabetes ©
Methods for SMBG:

The test is done by obtaining a drop of blood from the fingertip, applying the
blood to a special reagent strip, and allowing the blood to stay on the strip for the
amount of time usually 5 to 30 seconds. The meter gives a digital readout of the
blood glucose value. This test can be done at home. The devices continue to be
improved, and the time required for the test to be completed is now as short as 5
seconds. In addition, the size of the blood samples required has decreased, and
many meters use a direct activation system. Some of the newest meters allow
blood sampling both from the finger and from the forearm, thereby reducing the
overuse and callousing of the fingers®: ) 8)

The diabetic patients who use SMBG devices for blood glucose monitoring should
remember that laboratory methods measure plasma glucose of which the result
values are 10% to 15% higher than whole blood glucose values. There are some
available meters to check both blood glucose and blood ketone levels by those

who are particularly susceptible to DKA ®
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Steps of self-monitoring of blood glucose

Factors affecting SMBG performance:

Methods for SMBG must match the skill level of patients. The factors which
affect performing of SMBG include visual acuity, fine motor coordination,
cognitive ability, comfort with technology and willingness to use it, and cost.
There are some meters have audio components which can be used by patients with
visual impairments to assist in performing the test and obtaining the result. The
hazard of SMBG is obtaining and report erroneous blood glucose values as a
result of using incorrect techniques. Some common sources of error include
improper application of blood (e.g. drop too small), damage to the reagent strips
caused by heat or humidity, use of outdated strips, and improper meter cleaning

and maintenance. Thus the need for nurses is an important to provide initial
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teaching about SMBG techniques and evaluation. The accuracy of the meter and
strips can be assessed with control solutions specific to that meter whenever a new
vial of strips is used and whenever the validity of the reading is in doubt. The
diabetic patients who use SMBG conduct a comparison of their meter result with a
simultaneous laboratory-measured blood glucose level usually every 6 to 12
months @

Candidates for Self-Monitoring of Blood Glucose:

SMBG is a useful tool for managing self-care for both typel and type Il diabetes,
especially for those who use insulin.

SMBG is recommended for patients using insulin in the following conditions:

= Diabetic patient on intensive insulin therapy regimen (ie, two to four injections
per day or use of an insulin pump), Diabetes management during pregnancy

= Unstable diabetes (severe swings from very high to very low blood glucose
levels within a 24-hour day)

= A tendency to develop severe ketosis or hypoglycemia

» Hypoglycemia without warning symptoms

For patients not taking insulin, SMBG is helpful for the following conditions:

= Effectiveness of exercise, diet, oral anti-diabetic agents. Also used during
periods of suspected hyperglycemia (eg, illness) or hypoglycemia (eg, unusual
increased activity levels) and when the medication or dosage of medication is
modified*®

Frequency of Self-Monitoring of Blood Glucose:

= For patients who require insulin, SMBG is recommended two to four times
daily, usually before meals to determine each dose and at bedtime. Those not
receiving insulin monitor at least two or three times per week. For all patients,
testing is recommended whenever hypoglycemia or hyperglycemia is suspected,

with changes in medications, activity, or diet, and with stress or illness.*?
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Responding to Self-Monitoring of Blood Glucose Results:

To effectively respond to SMBG result, the patient asked to keep a record or
logbook of blood glucose levels to detect patterns. Testing is done at the peak
action time of the medication to evaluate the need for dosage adjustments. The
patient must receive instruction about using the results and positive reinforcement
to alter the treatment regimen and to avoid discontinuation of SMBG.

This test is done one or more times a day. It can be done first thing in the morning
before you eat (fasting) or at other times of the day, like 2 hours after a meal. This
test tells what your blood sugar level is at that moment.

The fasting target is usually 80 to 120 and after a meal is usually less than
180.(® SMBG increases patient’s awareness of hypoglycemia and therefore
provides a potential strategy to trigger self-regulatory prevention of

significant hypoglycemic episodes.?

. Classical finger-prick areas.
The tips and pulp of the fingers
should be avoided to preserve
sensitivity. Choice of site should be rotated.

Alternative areas for blood sampling. These
areas are less painful and may improve
acceptability particularly in children,

but the blood glucose mesasurements
respond more slowly following carbohydrate
ingestion, particularly at the forearm.

Picture (5): The suitable sites on the hand for blood sample
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Picture (6): Practical tips for blood glucose monitoring ©?

\\ \ ™ L
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Picture (7): Blood for glucose monitoring
According to the Task Force on Diabetes and Cardiovascular Diseases of the
European Society of Cardiology (ESC) and of the European Association for the
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Study of Diabetes (EASD),” SMBG is acknowledged as a major part of
comprehensive management to reduce cardiovascular risk in diabetes patients.
Despite growing evidence supporting the beneficial potential of SMBG in diabetes
management, some authors presented divergent observations. In addition, SMBG
is reported to be accompanied by an increase in challenges for the patients™?
Testing for Glycated Hemoglobin:

Glycated hemoglobin also known as (glycosylated hemoglobin or HgbA1C, or
A1C). It is a blood test that reflects average blood glucose levels over a period of
approximately 2 to 3 months®

In normoglycemic subjects, a carbohydrate moiety is attached to a small
proportion of hemoglobin A, thus creating what is called glycosylated or glycated
hemoglobin. The glycosylated hemoglobin can be separated into three distinct
fractions, which are designated Ala, Alb, and Alc. Because of electrophoretic
behavior of these minor hemoglobins, they are referred to as fast hemoglobin. The
Alc fraction is the most reactive site of the N -valine terminal of the B-chain,
which accounts for 60% of the bound glucose.

In conditions of sustained hyperglycemia, the proportion of hemoglobin that is
glycosylated increases substantially. This glycosylation is the result of
posttranslational modification of hemoglobin A molecules; the binding of glucose
IS @ non-enzymatic process that occurs continuously during the life of the red
blood cell. Thus, the amount of glycosylated hemoglobin reflects the glycemic
control of a patient during the 6- to 8-week period before the blood sample was
obtained, given the average life span of a red blood cell of 120 days. The amount
of glycosylated hemoglobin correlates well with fasting and postprandial blood
glucose levels®:

When the amount of glucose in the blood remains above normal, the more glucose

binds to hemoglobin and glycated hemoglobin level becomes elevated. If near-
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normal blood glucose levels are maintained, with only occasional increases, the
overall value will not be greatly elevated. However, if the blood glucose values
are consistently high, then the test result is also elevated. If the patient reports
mostly normal SMBG results but the glycated hemoglobin is high, there may be
errors in the methods used for glucose monitoring, errors in recording results, or
frequent elevations in glucose levels at times during the day when the patient is
not usually monitoring blood sugar levels. Normal values typically range from 4%
to 6% and indicate consistently near-normal blood glucose concentrations. The
target range for people with diabetes is less than 7%

Currently, the glycosylated hemoglobin can be measured by ion-exchange high-
performance liquid chromatography (HPLC), affinity chromatography, and
immunologic methods @ ©®)

Testing for Ketones:

Ketones or ketone bodies are byproducts of fat breakdown, and they accumulate
in the blood and urine. Ketones in the urine signal that there is a deficiency of
insulin and control of type | diabetes are deteriorating. The risk of DKA is high.
When there is almost no effective insulin available, the body starts to break down
stored fat for energy. Urine testing is the most common method used for self-
testing of ketone bodies by patients. A meter that enables testing of blood for
ketones is available. Most commonly, the patient uses a urine dipstick (Ketostix or
Chemstrip uK) to detect ketonuria .The reagent pad on the strip turns purple when
ketones are present. (One of the ketone bodies is called acetone, and this term is
frequently used interchangeably with the term ketones). Other strips are available
for measuring both urine glucose and ketones. Large amounts of ketones may
depress the color response of the glucose test area. Urine ketone testing should be

performed whenever patients with typel diabetes have glycosuria or persistently
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elevated blood glucose levels more than 240 mg/dL and during illness, in

pregnancy with preexisting diabetes, and in gestational diabetes )
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3. Methodology

3.1. Design:

This study is - Quasi experimental, hospital based study; conducted to evaluate the
impact of training program about self-monitoring of blood and urine glucose for

diabetic patients.
3.2. Study area:

The study was conducted at Kassala town (Sudan) which is 620 km southern east
of Khartoum and 580 km south of Port Sudan. The capital of Kassala State is
Kassala town which is located on the eastern border of Sudan and the total area of
the state is about 42282 Km?. The total population of Kassala ‘locality’ is
estimated at about 2,133,663 most of them farmers. Kassala University was
established in the early 1993 and stand as a leading institution in the eastern part

of Sudan.

3.3. Setting:

This study was conducted at Kassala teaching hospital. This hospital was
established in 1905.The hospital provides most types of medical services
(medicine, surgery, pediatric and intensive care unit), laboratory and radiology
services. The Hospital encompasses about 208 beds. Beside these there are
tuberculosis and HIV centers. In the hospital there is a big theater complex in
which most type of general operations can be done (caesarean, GIT surgery and
orthopedic surgery ...etc). There are two diabetic outpatient clinics which were
established in 2010, one for adult and other for children, and they are composed of
three rooms each; laboratory, doctor and nursing follow-up rooms in which they

provide care, follow up and education. In this clinic the nurses rotate the duty
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among them. The pediatric clinic is led by specialist and work on weekly basis
(every Thursday). Number of patients attending this clinic ranges from 25 to 35
per week. The adult clinic works on daily basis and patients number ranges from 5
to 15.

3.4 Study population:

This study includes diabetic patients admitted at Kassala teaching hospital or
those who visited the outpatient diabetic clinics for adult during the time of the

study.
Inclusion criteria:

= Both sexes
= Age: more than 20.

= Agreement to participate
Exclusion criteria:
= Patients participated in pilot study
= Patients with advanced diabetic complications
= Age less than 20 years.
3.5. Sampling and sample size:

All patients who attended the diabetic center at the time of the study and fulfilled

the inclusion criteria were included

3.6. Data collection tools:

The following two tools were used to collect data during this study:

= Structured questionnaire for patients.

= Observational Checklist for patients.
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Both tools were designed and developed by the researcher.
3.6.1. Structured questionnaire for patients:

This tool contains four sections:

Section one:

Concerned with demographic data, it includes eight structured questions related to
patient age, sex, educational level, occupation, and marital status, type of diabetes,

duration of illness and duration of treatment.
Section two:

Include questions regarding patient’s knowledge about diabetes mellitus such as

definition, clinical manifestations, and sources of information about diabetes.
Section three:

Includes structured questions designed to obtain information about patients
knowledge regarding self-monitoring of blood glucose as follow: glucometer and
its benefits, self-monitoring of blood glucose, regularity of blood glucose, time for
self-monitoring, condition for self-monitoring, interpretation and uses of result,

response to hypo and hyperglycemia.
Section four:

Includes structured questions designed to obtain information about patients'
knowledge regarding self-monitoring of urine glucose; include: knowledge about
using urine strips and sources of information about it, self-monitoring of urine

glucose, time for self-monitoring, interpretation and response to result.
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3.6.2. Observational checklist:

An observational checklist was developed by the researcher guided by reviewing

text books and other literature “”4® %)
Scale system:

The scale system had been described according to the respondents’ skills and rated

for good performance, satisfactory performance and poor performance.

The observational checklist includes:

Step Good Satisfactory Poor
Degree 3 2 1

= Blood glucose test checklist, composed of 15 steps
= Urine glucose test checklist, composed of 13steps
In blood glucose test checklist:

= More than 30 degrees were considered as good performance.
= 151t030 degrees were considered as satisfactory performance.

= And less than 15 degrees were taken as poor performance.
In urine test checklist:

= More than 26 degrees were considered as good performance.
= 13 to 26 degrees were considered as satisfactory performance.

= And less than 13 degrees were considered as poor performance.
Scale system of knowledge:

= More than (75%) is good knowledge.
= (50%-75%) is fair knowledge.
= And below (50%) is poor knowledge.
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3.7. Operational Design:
= Operational design includes pilot study and data collection technique.
3.7.1. Validity and reliability:

» The tools have been examined, revised and modified to meet the needs of
achieving the aims of the study.

= A pilot study was carried before embarking on the actual study (data
collection) to test applicability of the tools of data collection and to estimate the
time required for filling the required forms. It was carried out on twenty diabetic
patients to evaluate the content of tools in order to determine whether or not the

items were understood by the patients.
The results of pilot were as follows:
= Some items were modified; rephrased

= Based on pilot results the modification, furthermore the researcher refined

each tools, and item and ensured that each tool achieved the aims of the study.

= The participants of the pilot study (20 patients) were excluded from the
study population

3.8. Data collection technique:

The data was collected in two phases before implementation of educational
program (pretest data), in which interview and questionnaire filled by the
researcher after explanation verbally the purposes of the study and a written
consent was taken and then each patient was observed by simplified checklist to
perform the skills. After the implementation of this program in the outpatient
diabetic clinic, eight months later the same tools used in pretest was used to

collect post-test data from patients.
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Experimental design model:

Content Pre test Training session Post test
Knowledge map 01 X1 02
Practice map 01 X1 02
Note:
= (1) X =the experimental treatments
= (2) O1 = the pre-test
= (3) O2 = the post-test
Operational procedure
Test Time Period Task
4 weeks Questionnaire - filled by the
researcher ( 5-10 ) minutes
Pre test 4 month i : i
Observational skills :-each patient
12 weeks )
was observed alone (10) minutes
Teaching of patients in 8 weeks Diabetes in general
large 4 groups (25-30) 12 weeks Blood glucose test
for lectures, and each
o 8 month
group divided to small )
12 weeks Urine glucose test
group (5-7) to group
discussion and practice
Questionnaire  :-filled by the
4weeks )
researcher (5-10 ) minutes
After program i i i
4 months Observational skills :- each patients
12 weeks was observed alone by the researcher
(20) minutes

66




3.9 Ethical considerations:
= The study was approved by ethical committee of the college and hospital.

= Before conducting the study permission was taken from hospital general

manager.

» The purpose of the study was explained to each one of the responders and
the researcher assured them that the data collected through the questionnaire will
remains confidential and it will not be allowed for any person to identify.
Responders were informed that they could refuse to participate in the study and
withdraw from it at any time.

= Clarification of the aims of the study to each of the patients had been
explained verbally, to be familiar with the importance of their participations, and
then written consent has been taken in additional, assuring them that, obtained
information will be only used for the research purposes and the patients have

choice to participate or stop at any time he\she wish.
3.10. Health Education Program:

An intense educational program has been designed by the researcher based on
actual assessment of diabetic adult's needs to improve self-care practice regarding
monitoring of blood and urine glucose in the light of the available researches and
literature. The intervention has been developed in a simple Arabic language to
cover the relevant theoretical and practical aspects of self-monitoring of blood and
urine glucose of diabetic adults. Different teaching methods as lecture, discussion,
demonstration, and re-demonstration, have been used .The intervention has been
implemented to diabetic patients in large and small groups divided into four main
large groups each group contains (25-28) patients and every large groups divided

to four small group each group includes (6-7) patients. The program has been
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implemented in two sessions per week for eight months. Each session about one
hour and at the end of each session, each patient has been assessed for his/her
understanding of the instructions. The impact of the program was be determined
by the improvement of the knowledge and practice of diabetic patients about self-
monitoring of blood and urine glucose, also they will be more compliant to

diabetes, to decrease the occurrence of diabetes complications.
Models:

Real objects (glucometer devices, blood and urine strips, urine container, lancet,
cotton, alcohol, diabetic note book, pen), simulated left arm model, has been used.
The researcher used different media as colored pictures showing sites of taking
sample, video for demonstration and did actual glucose test for blood and urine

and gave them hand out and booklets.

3.11. Data analysis:

After the data was collected, it was coded and transferred into a specially designed
formats so as to be suitable for computer feeding by using the software program
SPSS version 16, following data entry, checking and verification process were
carried out to avoid any errors during data entry. Frequency analysis, cross
tabulation, and manual revision were all used to detect any errors.

The following statistical measures were used

1. Descriptive measures includes: count, percentage, mean, and standard
deviation.

2. Statistical test includes: Chi square test, T test was used for quantitative
variables for research questions.

3. Correlation between the variable of the study.
The level of significance selected for this study was P- value equal to or less than
0.05.
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4. Results

4.1: Demographic characteristic of the studied group.

A total of 109 diabetic patients were included in the study, (61) (56%) were
female, (48) (44%) male, and (4) (3.7%) typel diabetes, (105) (96.3%) type2

diabetes.

4.1.1: Age:
Table (1): Distribution of the studied group according to their age

N =109
Item
Age in years Frequency Present %
15 - 25 4 3.7
26 - 40 31 28.4
41-65 62 56.9
More than 65 12 11.0
Total 109 100

This table shows that, age of the studied group ranged between (20-70) years,
more than half of them (56.9%) ranged between (51-65) years.
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Figure (1): Distribution of age of the studied group
N =109
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4.1.2: Level of education:

Table (2): Distribution of the studied group according to their level of
education

N =109
Item

Level of education Frequency Presento
Iliterate 46 42.2
Primary education 34 31.2
Secondary education 19 17.4
Graduate 8 7.3
Post graduate 2 1.8
Total 109 100

This table shows that, more than two fifth of the studied group (46) (42.2%) were
illiterate and the graduated participants were only (10) (9.1%).
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Figure (2): Distribution of the studied group according to their level of

education

N =109
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4.1.3: Occupation:
Table (3): Distribution of the studied group according to their occupation
N =109

Item
Occupation Frequency Present %
Free worker 18 16.5
Employee 25 22.9
House wife 37 33.9
Student 3 2.8
Worker 7 6.4
Retired 19 17.4
Total 109 100

This table shows that more than one third (37) (33.9%) of the participants were
house wife, followed by employee (32) (29.3 and only (3) (2.8%) were student.
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Figure (3): Distribution of the studied population according to their
occupation.
N =109
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4.1.4: Duration of the disease:
Table (4): Distribution of the studied group according to the duration of their

disease
Item
Duration of the disease Frequency Present %
Less than one year 4 3.6%
1-5 years 39 35.8%
6-10 years 33 30.3%
More than 10 years 33 30.3%
Total 109 100
N =109

This table shows that more than one third of the participants (39) (35.8%) had
duration of their disease between (1-5) years, and only (4) (3.6%) were recently

diagnosed.
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Figure (4): Distribution of the studied group according to the duration of
their disease
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4.1.5: Duration of treatment:
Table (5): Distribution of the studied group according to the duration of

treatment of their disease

Item
Duration of treatment (year) Frequency Present %
Less than one 6 55
1- <6 43 39.4
6-10 31 28.4
More than 10 29 26.6
Total 109 100

N =109
This table shows that all participants are on regular treatment. More than one third
of them (39) (35.8%) were on regular treatment for (1- < 6) year, and only (6)

(5.5%) less than one year
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4.1.6: type of diabetes mellitus:

Table (6): Distribution of the study group according to the type diabetes
mellitus

N =109
Iltem
Type of diabetes Frequency Present %o
Type 1 4 3.7%
Type 2 105 96.3%
Total 109 100

3.70%

ETypel
m Type 2

96.30%

Figure (6): Distribution of the study group according to the type diabetes
mellitus

N =109
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Table (7): Distribution of the study group according to the type treatment

N =109

Item
Type of treatment Frequency Present %
Insulin 27 24.8%
Oral anti-diabetic 81 74.3%
Diet and exercise only 1 0.9%
Total 109 100

80




74.3

80 ~

70 -

60 -

50 ~
40 - 24.8

30 A

20 A

0:9
0 | _—

insulin Oral anti diabetic Diet and exercise

Figure (7): Distribution of the study group according to the type treatment
N =109

81



4.2: Comparisons between knowledge and attitude of the studied group

regarding self-monitoring of glucose:

Table (8): Distribution of studied group according to their knowledge about

the glucometer before and after intervention

N =109

Item Before intervention After intervention P

knowledge about | Frequency | Percentage | Frequency | Percentage | value
the glucometer % %

know the 20 18.3 109 100
glucometer and
how to use 0.000
know the 34 31.2 - -
glucometer but
not knowing how
to use
Know nothing 55 50.5 - -
about the
glucometer and
how to use

Total 109 100 109 100

This table shows that only (18.3%) of the participants know the glucometer device

and used it before intervention, compared to half of the participants (50.5%) who

had no idea about it, but after intervention all of participant know the glucometer

device and how to use. (P=0.000).
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Table (9): Distribution of studied group according to source of their

information they have about self-monitoring of blood and urine glucose

N =109
Doctor or Other Relative or Have no
Item . ) Mass media | . )
nurse Patient friend information
Blood 7 (6.4%) 4 (3.7%) 11(10.1%) 1(0.9%) 86 (78.9%)
Urine 10 (9.2%) 2 (1.8%) 8 (7.3%) 3(2.8%) 86(78.9%)

Table (9) shows that, most of the participants (86) (78.9%) had no idea about self-

monitoring of glucose in blood and urine in contrast to minorities who got their

information from different sources
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Table (10): Distribution of the studied group according to the daily urine test

for glucose
N =109
Before intervention After intervention
Check Never check Check Never check
Item
Frequency Frequency Frequency | Frequency |P value
Urine 14 (12.8%) 95 (87.2%) 109 (100%) - 0.000

This table shows that the majority of the studied group (87.2%) never tested their

urine for glucose before intervention, after intervention all of them test it daily.
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Table (11): Distribution of the study’s group according to daily testing of

blood for glucose before intervention

N =109
Check Never check
Percentage
Frequency % Frequency [Percentage %
Item
Blood 28 25.7 81 74.3

This table shows that the majority of the studied group never tested their blood for

glucose before intervention.
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Table (12): Distribution of the study’s group every other day testing of blood

for glucose after intervention

N =109
Item Check Never check
Frequency Percentage Percentage %
% Frequency
Blood 109 100 0 0

This table shows that the all of the studied group tested their blood for glucose

after intervention day after day.
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Table (13): Distribution of the studied group according to their
understanding of how frequent they need to check their blood glucose level

N =109

Item Before intervention After intervention
Frequency of Frequency Frequency
blood glucose test
Regular 19 (17.4%) 109 (100%)
Sometimes 53 (48.6%) -
On need 37 (33.9%) -

Total 109 (1009%0) 109 (10090)

Table (13) shows that, a minority of the study group (17.4%) understood the need
of regular follow up of blood glucose, about half (48.6) of them thought that it is
needed sometimes and one third (33.9) only when needed. After intervention all of

them understood the need for regular blood glucose test.
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4.3: Differences between studied group knowledge regarding diabetes mellitus:

Table (14): Distribution of the study group according their knowledge about
the definition of diabetes mellitus

N =109
P value
ltem Before intervention After intervention

Knowledge about the

definition of the

) ) Frequenc Percentage % Frequenc

diabetes mellitus b y ge o b y Percentage %
Good knowledge 48 44 75 68.8
Satisfactory
knowledge 19 17.4 13 11.9
Poor knowledge 32 29.4 21 19.3
Don’t know 10 9.2 0 -

Total 109 100 109 100 0.01"

* = the value is significant

This table shows that good knowledge of the study’s group regarding definition of
diabetes increased from (44%) in pretest to (68.8%) with significant variation
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(P=0.01), while poor knowledge and don’t know score level decreased from
(29.4%) to (19.3%) and from (9.2%) to (0%) after intervention.
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Table (15): Distribution of the study group according to their knowledge

about symptoms and signs of diabetes mellitus, before and after intervention

N =109
Before
After
Item intervention Intervention P .value
Knowledge about Signs
Percentage Percentage

and symptoms of diabetes Frequency % Frequency %
Good o 75.2 o %
Satisfactory 17 15.6 10 9.2 0.01*
Poor 5 4.6 2 1.8
Don’t know 5 4.6 0 -

Total 109 109 109 100

* = The value is significant
Table (15) shows that, poor score level of knowledge improved from (4.6% to 1.8

%), and good knowledge rises from (75.7% to 89 %) after intervention with

statistically significant test (P=0.01).
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Table (16): Distribution of the study group according to their knowledge

about the appropriate response during hyperglycemia

N =109

ltem

Before intervention

After intervention

Percentage Percentage
Appropriateness Frequency % Frequency %
of knowledge P value
Good 17 15.6 59 54.1
Satisfactory 33 30.3 25 22.9
Poor 58 53.2 25 22.9 0.01
Don’t know 1 0.9 0 -
Total 109 100 109 100

* = The value is significant

The table shows that poor knowledge regarding response during hyperglycemia

constituted (53.2%) among the participants before intervention, this percentage

decreased to (22.9%) after intervention, while good knowledge increased from

(16.6%) to (54.1%) after intervention with significant P value (P=0.01).

91




Table (17): Distribution of the study group according to the perfectness of the

response to hypoglycemia

N =109
ltem Before intervention After intervention
Percentage Percentage
Perfectness of Frequency % Frequency % P value
response
Good 26 23.9 56 51.4
Satisfactory 47 43.1 42 38.5
0.01°
Poor 36 33 11 10.1
Total 109 100 109 100

* = The value is significant

This table showed that about one third of study population (33%) had poor attitude
regarding response during hypoglycemia before intervention, this percentage decrease to
(10.1%) after intervention, while good attitude increased from (23.9%) to about half
(51.4%) after intervention (P=0.01)
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Table (18): Distribution of the study group according to their knowledge
about the importance of the results of blood glucose test, before and after
intervention

N =109
Item
Before intervention | After intervention
Knowledge Percentage Percentage
about the Frequency % Frequency % P value
importance of
test result
Good 47 43.1 66 60.6
Satisfactory 21 19.3 21 19.3
Poor 37 33.9 22 20.2
Don’t know 4 3.7 0 - .
Total 109 100 109 100 0.01

* = The value is significant

The table shows that good knowledge of studied group about the importance the
results of blood glucose test increased from (43.1%) before intervention to
(60.6%) after intervention, while the poor knowledge decrease from (33.9%) to
(20.2%) with significant P value (p 0.01).

Table (19): Distribution of studied group according to their response to the
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result of urine glucose test

N =109

Item Before intervention | After intervention

Percentage Percentage
Response Frequency [0 Frequency [% P value
to urine test result
Good 5 (4.6%) 37 (33.9%)
Satisfactory 7 (6.4%) 27 (24.8%) .
0.01

Poor 24 (22%) 44 (40.4%)
No response 73 (67%) 1 (0.9%)

Total 109 100 109 100

* = The value is significant
Good response to urine glucose test result increased from (4.6%) to (33.9%) after
intervention, but the poor attitude increase from (22%) to (40.4%) because it
encompassed the participants who had never know the response before

intervention (p 0.01).

Table (20): Distribution of the study group according to the differences in
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their knowledge about the normal range of blood glucose before and after

intervention

N =109

ltem

Before intervention

After intervention

Knowledge about Percentage Percentage
Frequency Frequency P value
the normal 0% 20
range
Know 40 36.7 91 83.5
Don’t know 69 63.3 18 16.5 05
Total 109 100 109 100

* = The value is significant

Table (20) shows that (83.5%) of the participants know the normal range of blood

glucose after the educational program in contrast to (36.7%) before it with

significant P value (p=0.05).

Table (21): Knowledge of participants about conditions which need checking

of blood glucose during the day
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N =109

Item Before intervention After intervention
Condition Percentage Percentage
Frequency % Frequency %
P value
In hypoglycemia and 43 39.4 78 71.6
hyperglycemia and
exercise
In hypoglycemia and
or hyperglycemia and N
or exercise 56 51.4 31 28.4 0.01
I don’t know 10 9.2 0 -
Total 109 100 109 100

* = The value is significant

Before the intervention; about half of the participants (51.4%) know that either
hypoglycemia or hyperglycemia or exercise need checking of blood glucose during the
day, while (39.4%) know that all these cases need check; but after intervention (71.6%) of
participants become aware that all these condition need check of blood glucose during the

day (p=0.01).

Table (22): Distribution of the study group according to their knowledge

about the time of testing blood glucose in relation to meals

N =109
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ltem

Before intervention

After intervention

Timing of glucose Percentage Percentage
test regarding Frequency®o Frequency %o P value

meal

Before and 2 hours

after meal 39 35.8 79 72.5

Before or 2 hours

after meal 67 61.5 30 27.5 0.01*

Don’t know 3 2.8 0 -
Total 109 100 109 100

* = The value is significant
This table shows that, more than one third (35.8%) of the participants know that
the blood glucose is to be tested before and after meal during the pretest test, this
percentage increased to (72.5%) after intervention. In testing their responses about
only before or after meal, the score decrease from (61.5%) to (27.5%) after

intervention (p=0.01).
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Table (23): Knowledge of studied group about the effectiveness of using

glucometer
N =109
Item Before intervention After intervention
Knowledge about Percentage Percentage
the Frequency % Frequency % P value
benefits of using
glucometer
Good 18 16.5 47 43.1
Satisfactory 35 32.1 29 26.6 *
0.01
Poor 50 45.9 33 30.3
Don’t know 6 55 0 -
Total 109 100 109 100

* = The value is significant
Table (23) shows that (16.5%) of the participants had good knowledge regarding

effectiveness of using glucometer before intervention, this percentage increase to

(43.1%) after intervention , while poor knowledge decrease from (45.9%) to

(30.3) after intervention with significant variation (p=0.01).
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Table (24): Distribution of the studied group according to their ability to
interpret the blood glucose test result, before /after intervention in the study

group

N =109
I Before intervention After intervention
Percentage Percentage
Ability for Frequency % Frequency % P value
interpretation
- Able 43 39.4 . 93 . 853
Unable 66 60.6 16 14.7 0.000%*
Total 109 100 109 100

** = The value is a highly significant

Table (24) shows that (39.4%) were able to interpret the result before intervention,
this percentage increased to (85%) after intervention, compared with those who
were unable (60%) before and (14.7%) after intervention with highly significant P
value (p=0.000).
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Table (25): Distribution of studied group according to the appropriateness

of performance of self-monitoring of urine glucose

N =109

ltem

Before intervention

After intervention

Appropriateness

of self-testing of Percentage Percentage
urine Frequency % Frequency % P value
Glucose
- Appropriate 24 22 - 109 100
Not appropriate 85 78 0 - 0.01"
Total 109 100 109 100

* = The value is significant

Table (25) shows that (22%) of the participants were appropriately monitoring

their urine glucose by themselves before intervention this percentage increased to

(100%) after intervention with statistically significant P value (p=0.01).
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Table (26): Distribution of the study group according to their ability to interpret the results of urine

glucose test, before /after intervention

N =109
Item . - - -
Before intervention After intervention
Percentage Percentage
Ability for Frequency % Frequency % P value
interpretation
. Able 25 22.9. 107 . 98.2 .
Unable 84 77.1 2 1.8 0.01
Total 109 100 109 100

* = The value is significant
Table (26) shows that (22%) of the participants were able to interpret urine test result by themselves before
intervention this percentage increased to (98.2%) after intervention while unable group from 77.1% to 1.8%

with significant P value (p=0.01).
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4.4: Cross tabulation between variables of the study
Table (27): Cross tabulation between age of the study group and their knowledge about the definition of

diabetes mellitus before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge
Age(years) Good Satisfactor | Poor Not Good Satisfacto Poor
y know ry
15-25 1 1 1 1 2 1 1
(25%) (25%) (25%) | (25%) (50%) (25%) (25%)
26 — 40 18 5 5 3 22 3 6
(58%) (16.1%) | (16.1%) | (9.8%) (71%) (9.7%) (19.4%)
41 - 65 28 11 19 4 46 8 8
(45.2%) (17.7%) | (30.6%) | (6.5%) (74.2%) (12.9%) | (12.9%)
More than 65 1 2 7 2 5 1 6
(8.3%) (16.7%) | (58.3%) | (16.7%) (41.7%) (8.3%) (50%)
Total 48 19 32 10 75 13 21
(44%) (17.4%) | (294%) | (9.2%) (68.8%) (11.9%) (19.3%)
p- value 0.016 0.212
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Table (27) shows that, most of the participants of all age group (48) (44%) displayed good knowledge about the
definition of diabetes mellitus before intervention, this percentage increases to (75) (68.8%) after intervention,
while poor knowledge decreased from (32) (29.4%) to (21) (19.3%) with no statistical significance after
intervention (P= 0.212). The age group of (26-40) years showed good knowledge about the definition of

diabetes mellitus, while the participant aged over 65 years have poor knowledge before and after intervention.
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Table (28): Cross tabulation between age of the study’s group and their knowledge about signs and

symptoms of diabetes mellitus before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge
Age(years) Good Satisfact | Poor Not know Good Satisfactory Poor
ory
15-25 3(75%) 1(25%) 0 0 3(75%) 1(25%) 0
26 — 40 24(77.4%) | 4(12.9%) | 2(6.5%) | 1(3.2%) 27(87.1%) 4(12.9%) 0
41 -65 48(77.4%) | 9(14.5%) | 2(3.2%) | 3(4.8%) 58(93.5%) 3(4.3%) 1(1.6%)
More than 7(58.3%) | 3(25%) | 1(8.3%) | 1(8.3%) 9(75%) 2(16.7%) 1(8.3%)
65
Total 82(75.2%) | 17(15.6 | 5(4.6%) | 5(4.6%) 97(89%) 10(9.2%) 2(1.8%)
%)
p- value 0.015 0.362

Table (28) shows that, most of the participants of all age groups had increase their good knowledge regarding

signs and symptoms of diabetes from (82) (75.2%) before intervention to (97) (89%) after intervention, while

only (2) (1.8%) of participants had poor knowledge after intervention and their age more than 40 years, with no
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statistical significance after intervention (P= 0.362) while before intervention (P= 0.015). The age group of (41-
65) years showed good knowledge regarding signs and symptoms of diabetes, while the group of more than 65

years showed poor knowledge before and after intervention.

105



Table (29): Cross tabulation between age of the studied group and the performance of blood glucose test

before and after intervention

N =109
Item Pre intervention Post intervention
Score level of performance
Age(years) Good Satisfactory Poor Good Satisfactory Poor

15-25 1(25%) 1(25%) 2(50%) 4(100%) 0 0

26 - 40 1(3.2%) 8(25.8%) | 22(71%) 29(93.5%) 1(3.2%) 1(3.2%)
41 - 65 3(4.8%) 10(16.1%) | 49(70%) 52(83.9%) 8(12.9%) 2(3.2%)
More than 65 0 0 12(100%) 10(83.3%) 2(16.7%) 0
Total 5(4.6%) 19(17.4%) | 85(78%) 95(87.16%) 11(10.1%) | 3(2.75%)
p- value 0.087 0.554

Table (29) shows the relation between patient age and their performance regarding blood glucose test before and
after intervention. It shows that the participants whose their age ranged between (15-25 year) their good

performance improve from (1) (25%) before intervention to reach (4) (100%) after intervention and all of those
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of age group (more than 65 year) never know how to perform the blood glucose test before intervention but their
good performance reach (10) (83.3%) after intervention, in-spite of that, there are no statistical relation

before (P=0.087) and after intervention (P= 0.554).The age group of (41-65) years showed good performance
before intervention but after intervention was showed poor one, while poor performance had shown by the

participant over 65 years, and after intervention the good performance done by the group of (15-25) years.
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Table (30): Correlation between age of the studied group and the performance of urine glucose test

before and after intervention

N =109
Item Pre intervention Post intervention
Score level of performance
Age(years) Good Satisfactory Poor Good Satisfactory Poor

15-25 0 1(25%) 3(75%) 4(100%) 0 0
26— 40 0 5(16.1%) 26(83.9%) 27(87.1%) 3(9.7%) 1(3.2%)
41— 65 1(1.6%) | 11(17.7%) | 50(80.6%) 55(88.7%) 7(11.3%) 0
More than 65 0 2(16.7%) 10(83.3%) 11(91.7%) 1(8.3%) 0
Total 1(0.9%) 19(17.4%) 89(8L.7%) 97(88.99%) 11(10.09%) | 1(.92%)
p- value 0.094 0.740

Table (30) shows the relation between patient age and their performance regarding urine glucose test before and
after intervention. It revealed that, participants of age ranged between (15- 25)year, (26-40) year, and those who
have (more than 65 year)had poor performance of urine glucose test before intervention as follow
3(75%),26(83.9%),10(83.3%) respectively, but after intervention their good performance become (4)
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(100%),(27) (87%),(11) (91%) respectively and only (1) participant of age (41-65 year) showed poor
performance after intervention , with no statistical significance before intervention (P=0.094) and after
intervention (P= 0.740).Before intervention the age group of (41-65) years showed good performance while

(26-40) years most poor one, after intervention, the good performance had shown by (15-25)years while the
poor one was (26-40) years.
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Table (31): Cross tabulation between age of the studied group and their ability to interpret the result of

urine glucose test before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge

Age(years) Able Unable Able Unable
15-25 1(25%) 3(75%) 4(100%) 0
26 — 40 5(16.1%) 26(83.9%) 31(100%) 0
41— 65 17(27.4%) 45(72.6%) 61(98.4%) 1(1.6%)
More than 65 2(16.7%) 10(83.3%) 11(91.7%) 1(8.3%)
Total 25(22.9%) | 84(77.1%) | 107(98.17%) | 2(1.83%)
p- value 0.089 0.418

Table (31) shows that, almost all the participants of different age groups were able to interpret the results of
urine glucose test except two of them after intervention. Most of participants of age group (15-25 year) and (26-
40 year) never able to interpret urine glucose test result (3) (75), (26) (83) respectively before intervention, all
of them become able for interpretation. In-spite of the relation is not statistically significant (P= 0.089) before

intervention and (P= 0.418), put there are a relation between age and ability of interpretation of urine glucose
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test result. The age group (41-65) years showed good ability of interpretation of urine glucose test result before
intervention, while after intervention for age group (15-40) years. But the poor ability had shown by age group

(26-40)years, (more than 65)years before and after intervention respectively.

111



Table (32): Correlation between level of education of the studied group and their knowledge about

definition of diabetes before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge
Level of Good Satisfactory Poor Don’t Good Satisfactory Poor
education know
Illiterate 7(15.2%) 9(19.6%) | 22(47.8%) | 8(17.4%) 21(45.7%) 8(17.4%) 17(37%)
Primary school 24(70.6%) | 4(11.8%) 5(14.7%) 1(%) 28(82.3%) 3(8.8%) 3(8.8%)
Secondary school | 13(72.2%) | 4(22.2%) 1(5.6%) 1(%) 17(89.5%) 1(5.3%) 1(5.3%)
Graduate 4(50%) 2(25%) 2(25%) 0 8(100%) 0 0
Post graduate 0 0 2(100%) 0 1(50%) 1(50%) 0
Total 48(44%) | 19(17.4%) | 32(29.4%) | 10(%) 75(68.8%) | 13(11.9%) |21(19.3%)
p- value 0.027 0.001"

** = The value is a highly significant
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Table (32) showed that there was highly significant relation between educational level and knowledge about
definition of diabetes (P=0.027) before (P=0.001) after intervention. The educated patient (secondary (24)
(72.2%), graduated (4) (50%) displayed good knowledge regarding the definition of diabetes mellitus before
intervention, this percentage reach (17) (89%) and (8) (100%) respectively after intervention, in contrast to the
illiterates (45.7%) and those of primary education (82.3%) after intervention. in-spite of intervention there are
(17) (37%) illiterate had poor knowledge. The graduate showed good knowledge after intervention while
illiterate shown poor one, before intervention secondary school shown good knowledge and post graduate

appeared poor one.
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Table (33): Correlation between the level of education of the study group and their knowledge

regarding signs and symptoms of diabetes before and after intervention
N =109

ltem

Pre intervention

Post intervention

Score level of knowledge

Level of education Good Satisfactory Poor Not Good Satisfactory Poor
know
Illiterate 28(60.9%) 11(23.9%) 3(6.5%) | 4(8.7%) 37(80.4%) 7(15.2%) 2(4.4%)
Primary school 32(94.1%) 1(2.9%) 1(2.9%) 0 33(97.1%) 1(2.9%) 0
Secondary school | 15(78.9%) 2(10.5%) 1(5.3%) | 1(5.3%) 17(89.5%) 2(10.5%) 0
Graduate 6(75%) 2(25%) 0 0 8(100%) 0 0
Post graduate 1(50%) 1(50%) 0 0 2(100%) 0 0
Total 82(75.2%) | 17(15.6%) | 5(4.6%) | 5(4.6%) 97(89%) 10(9.2%0) 2(1.8)
p- value 0.020 0.297

Table (33) shows that the educated patient (graduated (6) (75%) displayed good knowledge regarding the signs
and symptoms of diabetes mellitus more than the illiterates (28) (60.9%) before intervention, the percentage of
graduate increase to (8) (100%) while illiterate become (37) (80%). Only illiterate had poor knowledge about
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sign and symptoms of diabetes after intervention (2) (4.4).The statistical significance relation appear in pre
intervention (P=0.020) but after intervention (P=0.297).The graduates and post graduates showed good

knowledge after intervention while illiterate shown poor one, before intervention primary school shown good
knowledge and illiterate appeared poor one.
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Table (34): Correlation between level of education of the study’s group and the knowledge of diabetic

patients regarding normal range of blood glucose before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge
Level of education Know Not know Know Not know
Illiterate 6(13%) 40(87%) 32(69.6%) 14(30.4%)
Primary school 14(41.2%) 20(58.8%) 30(88.2%) 4(11.8%)
Secondary school 12(63.2%) 7(36.8%) 19(100%) 0
Graduate 6(75%) 2(25%) 8(100%) 0
Post graduate 2(100%) 0 2(100%) 0
Total 40(36.7%) 69(63.3%0) 91(83.5%0) 18(16.5%)
p- value 0.077 0.002"

** = The value is a highly significant
Table (34) shows highly significant relation between educational level and knowing the normal range of blood
glucose. The participants of secondary school (12) (63.2%) and graduate (6) (75%) had known the normal range

of blood glucose before intervention with no significant relation (P=0.077), but after intervention they totally
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(100%) know it, while 18 participants still not know the normal range; (14) (30%) of them were illiterate with
highly significant relation (P=0.002).The secondary school, graduates and post graduates showed good

knowledge after intervention while illiterate shown poor one, before intervention post graduates shown good
knowledge and illiterate had shown poor one.
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Table (35): Cross tabulation between level of education of the studied group and the performance of

blood glucose test before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge
Level of education Good Satisfactory Poor Good Satisfactory Poor
Illiterate 0 1(2.2%) 45(97.8%) 39(84.8%) 6(13%) 1(2.2%)
Primary school 2(5.9%) 7(20.6%) 25(73.5%) 39(84.8%) 4(11.8%) 2(1.83%)
Secondary school 0 6(31.6%) 13(68.4%) 19(100%) 0 0
Graduate 2(25%) 4(50%) 2(25%) 7(87.5%) 1(12.5%) 0
Post graduate 1(50%) 1(50%) 0 2(100%) 0 0
Total 5(4.6%) 19(17.4%) | 85(78%) 95(87.2%) 11(10.1%) | 3(2.8%0)
p- value 0.072 0.453

Table (35) shows that there is a relation between educational level and performance of blood glucose test in
spite of no statistical significance. Regardless of the level of education, about (85) (78%) of the study group

demonstrated poor performance regarding blood glucose test, (19) patients (17.4%) and only (5) patients (4.6%)
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good performance before intervention (P=0.072), after intervention the poor performance decrease to (3) (2.8%)
while the good performance improved from (5) (4.6%) to (95) (87.2%), (P=0.453). before and after

intervention, the good performance shown by post graduates and illiterate shown poor one.
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Table (36): Correlation between level of education of the studied group and their response to

hyperglycemia before and after intervention

N =109

ltem

Pre intervention

Post intervention

Score level of attitude

Level of education Good Satisfactory Poor Not know Good Satisfactory Poor
Illiterate 3(6.5%) 10(21.7%) | 32(69.6%) | 1(2.2%) 15(32.6%) 14(30.4%) | 17(37%)
Primary school 12(35.3%) 12(35.3%) | 10(29.4%) 0 22(64.7%) 9(26.5%) 3(8.8%)
Secondary school 1(5.3%) 8(42.1%) 10(52.6%) 0 13(68.4%) 1(5.3%) 5(26.3%)
Graduates 1(12.5%) 3(37.5%) 4(50%) 0 7(87.5%) (12.5%) 0
Post graduate 0 0 2(100%) 0 2(100%) 0 0
Total 17(15.6%) | 33(30.3%) | 58(53.2%) | 1(0.9%0) 59(54.1%) | 25(22.9%) | 25(22.9%)
p- value 0.055 0.001"

** = The value is a highly significant
This table revealed that, there was highly significant relation between education and the attitude of participants

regarding hyperglycemia after intervention compared with the illiterates, it shows the percentage of good

attitude pre and after intervention respectively as follow: post graduated (0%) to (100%), graduated (12.5%) to
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(87.5%), secondary education (5.3%) to(68.4%), primary education (35.3%) to (64.7%) and illiterates (6.5%) to
(32.6%) with highly significant relation (p= 0.001) after intervention from (P=0.055) before intervention. the
post graduates clarified poor response before intervention while shown good one, primary school shown good

response before intervention and illiterate shown poor response after intervention.
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Table (37): Cross tabulation between level of education of the studied group and the performance of

urine glucose test before and after intervention

N= 109
Item Pre intervention Post intervention
Score level of knowledge
Level of education Good Satisfactory Poor Good Satisfactory Poor
Illiterate 0 3(6.5%) 43(93.5%) 41(89.1%) 5(10.9%) 0
Primary school 0 4(11.8%) | 30(88.2%) 27(79.4%) 6(17.6%) 1(2.9%)
Secondary school 0 7(36.8%) 12(63.2%) 19(100%) 0 0
Graduates 1(12.5%) 4(50%) 3(37.5%) 8(100%) 0 0
Post graduate 0 1(50%) 1(50%) 2(100%) 0 0
Total 1(0.9%0) 19(17.4%) | 89(81.7%0) 97(89%) 11(10.1%) 1(0.9%0)
p- value 0.090 0.230

Table (37) shows that not only educated patient (secondary school to post graduate) demonstrated proper
performance of urine glucose test (100%) after intervention, while their good performance before intervention
(0%), (1) (12.5%), (0%) respectively, but also most of the illiterate participants (89.1%) from (0%).With no
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statistical significant, before (P=0.090) and after intervention (P=0.230).The secondary school, graduates and
post graduates showed good performance after intervention while only graduates before intervention, illiterate

shown poor one before intervention but after intervention shown by primary school.
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Table (38): Cross tabulation between occupation of the studied group and their knowledge about the

definition of diabetes before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge
Occupation Good Satisfactory Poor Not Good Satisfactory Poor
know

Free worker 10(55.6%) 3(16.7%) 2(11.1%) | 3(16.7%) 14(77.8%) 1(5.6%) 3(16.7%)
Employee 14(56%) 5(20%) 6(24%) 0 20(80%) 3(12%) 2(8%)
House wife 19(52.8%) 6(16.7%) 8(22.2%) | 4(10.8%) 25(67.6%) 4(10.8%) 8(21.6%)
Student 1(33.3%) 0 1(33.3%) | 1(33.3%) 2(66.7%) 0 1(33.3%)
Worker 2(28.6%) 2(28.6%) 3(42.9%) 0 5(71.4%) 2(28.6%) 0
Retired 2(10.5%) 3(15.8%) | 12(63.2%) | 2(10.5%) 9(47.4%) 3(15.8%) 7(36.8%)
Total 48(44%) 19(17.4%) | 32(29.4%) | 9(8.3%) 75(68.8%0) 13(11.9%) | 21(19.3%0)
p- value 0.015 0.246
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Table (38) shows that, regardless of occupation; the participants had developed their knowledge about the
definition of diabetes presented as follow: good knowledge (48) (44%) to (75) (68.8%), satisfactory knowledge
(19) (17.4%) to (13) (11.9%) and poor knowledge (32) (29.4%) to (21) (19.3%) with no statistical significance
after intervention (P= 0.246) but before intervention P value (0.015).Employee had shown good knowledge

before and after intervention, while poor knowledge shown by students before intervention and after
intervention by retired participant.
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Table (39): Cross tabulation between occupation of the studied group and knowledge about the signs

and symptoms of diabetes mellitus before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge
Occupation Good Satisfactory Poor Not Good Satisfactory Poor
know

Free worker 14(77.8%) 2(11.1%) 1(5.6%) | 1(5.6%) 15(83.3%) 3(16.7%) 0
Employee 19(76%) 5(20%) 0 1(4%) 23(92%) 2(8%) 0
House wife 29(78.4%) 4(10.8%) 3(8.1%) | 1(2.7%) 35(94.6%) 1(2.7%) 1(2.7%)
Student 2(66.7%) 1(33.3%) 0 0 2(66.7%) 1(33.3%) 0
Worker 7(100%) 0 0 0 7(100%) 0 0
Retired 11(57.9%) 5(26.3%) 1(5.3%) | 2(10.5%) 15(78.9%) 3(15.8%) 1(5.3%)
Total 82(75.2%) 17(15.6%) | 5(4.6%) | 5(4.6%) 97(89%0) 10(9.2%) 2(1.8%)
p- value 0.016 0.438
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Table (39) shows that almost all of the participants of different occupation displayed good knowledge regarding
the signs and symptoms of diabetes mellitus after intervention with no statistical significance (P=0.438). The

worker shown good knowledge and retired appear poor knowledge in before and after intervention.
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Table (40): Cross tabulation between occupations of the studied group and the performance of blood

glucose test before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge
Occupation Good Satisfactory Poor Good Satisfactory Poor

Free worker 0 5(27.8%) | 13(72.2%) 16(88.9%) 1(5.6%) 1(5.6%)
Employee 3(12%) 6(24%) 16(64%) 22(88%) 3(12%) 0
House wife 1(2.7%) 6(16.2%) | 30(81.1%) 31(83.8%) 5(13.5%) 1(2.7%)
Student 1(33.3%) 1(33.3%) 1(33.3%) 3(100%) 0 0
Worker 0 0 7(100%) 6(85.7%) 0 1(14.3%)
Retired 0 1(5.3%) 18(94.7%) 17(78.9%) 2(10.5%) 0
Total 5(4.6%) 19(17.4%) | 85(78%) 95(87.2%) 11(10.1%) 3(2.8%)
p- value 0.083 0.656

Table (40) shows that clear improvement appear in almost all of participants of different occupation in
performing the blood test, properly done (95) (87.2%) wile in pre intervention (5) (4.6%), (11) (10.1%)
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performed it satisfactory while in pre intervention (19) (17.4%) and only 3 of them (2.8%) of (85) (78%) poor
performance with no statistical significant Pre (P=0.083) and post intervention (P=0.656). But good knowledge

was found among students (100%).The students shown good performance and worker appear poor performance
in before and after intervention.
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blood glucose test before and after intervention

Table (41): Cross tabulation between occupation of the study group and ability to interpret the result of

N =109
Item Pre intervention After intervention
Score level of ability

Occupation Able Unable Able Unable
Free worker 8(44.4%) 10(55.6%) 15(83.3%) 3(16.7%)
Employee 17(68%) 8(32%) 24(96%) 1(4%)
House wife 14(37.8%) 23(62.2%) 30(81.1%) 7(18.9%)
Student 3(100%) 0 3(100%) 0
Worker 1(14.3%) 6(85.7%) 6(85.7%) 1(14.3%)
Retired 0 19(100%) 15(78.9%) 4(21.1%)
Total 43(39.4%) 66(60.6%0) 93(85.3%0) 16(14.7%)

p- value

0.402
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Table (41) shows that most of participants were able to interpret the result of blood glucose test except minority
of them (16) (14.7%) after intervention from (66) (60.6%) in pre intervention. no statistical significance in pre
and post intervention (P=0.070) (P=402) respectively. But good interpretation was appeared among students (3)
(100%) and employee (24) (96%).The students shown good ability and worker appear poor ability in before and
after intervention.
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Table (42): Cross tabulation between occupations of the study group and their response to

hyperglycemia before and after intervention

N =109
Item Pre intervention Post intervention
Score level of reaction attitude
Occupation Good Satisfactory Poor Not Good Satisfactory Poor
know
Free worker 2(11.1%) 5(27.8%) | 11(61.1%) 0 6(33.3%) 8(44.4%) 4(22.2%)
Employee 5(20%) 9(36%) 11(44%) 0 20(80%) 2(8%) 3(12%)
House wife 10(27%) 10(27%) 17(45.9%) 0 23(62.2%) 7(18.9%) 7(18.9%)
Student 0 0 3(100%) 0 1(33.3%) 0 2(66.7%)
Worker 0 4(57.1%) 3(42.9%) 0 2(28.6%) 3(42.9%) 2(28.6%)
Retired 0 5(26.3%) | 13(68.4%) | 1(5.3%) 7(36.8%) 5(26.3%) 7(36.8%)
Total 17(15.6%) 33(30.3%) | 48(44%) | 1(0.9%0) 59(54.1%) 25(22.9%) | 25(22.9%)
p- value 0.054 0.021°

* = The value is significant
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Table (42) shows that more than half of the participants (59) (54.1%) of (17) (15.6%) of all occupation
demonstrate good response to hyperglycemia, while (25) (22.9%) of (33) (30.3%) of them demonstrated
satisfactory response and (25) (22.9) (48) (44%) poorly responded. Statistical relation is significant in pre
intervention (P=0.054) and highly significant post intervention (P=0.021). The proper response appears in
employee (20) (80%).Before intervention, the house wife shown good response and after intervention shown by

employee, while the student shown poor response in before and after intervention.
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Table (43): Cross tabulation between occupations of the studied group and the performance of urine

glucose test before and after intervention

N =109
Item Pre intervention Post intervention
Score level of knowledge
Occupation Good Satisfactory Poor Good Satisfactory Poor

Free worker 0 6(33.3%) 12(66.7%) 15(83.3%) 3(16.7%) 0
Employee 1(4%) 7(28%) 17(68%) 23(92%) 2(8%) 0
House wife 0 2(5.4%) 35(94.6%) 33(89.2%) 3(8.1%) 1(2.7%)
Student 0 1(33.3%) 2(66.7%) 3(100%) 0 0
Worker 0 1(14.3%) 6(85.7%) 6(85.7%) 1(14.3%) 0
Retired 0 2(10.5%) | 17(89.5%) 17(89.5%) 2(10.5%) 0
Total 1(0.9%0) 19(17.4%) | 89(81.7%0) 97(89%) 11(10.1%0) 1(0.9%)
p- value 0.096 0.950

Table (43) shows that, before intervention (1) (0.9%) of participants had good performance regarding urine
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glucose test and (89) (81.7%) of them had poor performance, while after intervention all of the participants
performed the test properly except only one housewife who was unable to do it. No statistical significance in
pre and after intervention (P=0.096), (P=0.950).Students (3) (100%) and employee (23) (92%) was properly

performed the test. Employee had shown good performance before intervention and student after intervention,
while house wife shown poor performance in before and after intervention.
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result of urine glucose test before and after intervention

Table (44): Cross tabulation between occupation of the studied group and their ability to interpret the

N =109
Item Pre intervention After intervention
Score level of ability

Occupation Able Unable Able Unable
Free worker 5(27.8%) 13(72.2%) 17(94.4%) 1(5.6%)
Employee 10(40%) 15(60%) 25(100%) 0
House wife 6(16.2%) 31(83.8%) 37(100%) 0
Student 1(33.3%) 2(66.7%) 3(100%) 0
Worker 1(14.3%) 6(85.7%) 7(100%) 0
Retired 2(10.5%) 17(89.5%) 18(94.7%) 1(5.3%)
Total 25(22.9%0) 84(77.1%) 107(98.2%0) 2(1.8%)
p- value 0.090 0.494

Table (44) shows that all participants were able to interpret the result of urine glucose testing except only two participants
(free worker and retired one) after intervention, while in before intervention (84) (77.1%) unable for interpretation. No
statistical significant in pre and post intervention (P=0.090), (P=0.494).Employee, house wife, students and worker had shown
good ability after intervention while only employee in pre intervention, regarding poor ability, it shown by retired before
intervention and free worker after intervention.
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4.5: Performance of glucose test:
Table (45): Relation between the studied group skill regarding preparation

steps of blood and urine glucose test before and after intervention

N =109

Item

Blood

Urine

Before
intervention

After

intervention

Before

intervention

After
intervention

Preparation of equipment

Good N |[% |4 3.7 |85 780 |7 6.4 86 78.9
Sufficient | N % |5 4.5 10 9.2 1 0.9 13 11.9
Poor N |% |100 |[91.7 |14 128 |101 }92.7 |10 9.2
Mean 2.88 1.35 2.86 1.3

Std. Deviation 0.424 0.699 0.499 0.631
Result Poor Good Poor Good

Hand washing

Good N |[% |6 55 |76 69.7 |1 0.9 70 64.2
Sufficient |[N |% |0 0 1 0.9 1 0.9 0 0
Poor N |% 103 |945 |32 29.4 |107 |98.2 |39 35.8
Mean 2.89 1.6 2.97 1.72

Std. Deviation 0.458 0.914 0.213 0.963
Result Poor Good Poor Sufficient
Prepare lancet (either inserted in glucometer or free) / Collect urine sample

Good N |% 13 119 |100 |[91.7 |13 119 106 |97.2
Sufficient | N % |2 1.8 2 1.8 3 2.8 0 0
Poor N [% 194 862 |7 6.4 93 853 |3 2.8
Mean 2.74 1.15 2.73 1.06

Std. Deviation 0.658 0.506 0.662 0.329
Result Poor Good Poor Good

Table (45) shows the relation between skills of preparation steps of the studied

group regarding blood glucose test and urine glucose test; most of them had poor

preparation skills before intervention because the mean of all steps indicate that.
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While the result after intervention revealed improvement; the step of hand
washing in urine preparation showed sufficient skill but in over-all preparation;

most of them prepare in good manner according to its mean.
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Table (46): Distribution of the studied group according to their skill regarding

performance of the main of blood glucose test before intervention

N =109
The step Good | Sufficient | Poor
N N N Std
L Result
% % % |Mean|Deviation
Insert the blood strip in the glucometer and 13 2 94 Poor
insure that the code in the screen and strip are the 2.74 | 0.424
same 11.9 1.8 86.2
Select the appropriate finger and wipe it with 7 5 97 283 | 0.458 Poor
alcohol swab 6.4 4.6 890
Puncture the appropriate finger 20 0 89 263 | 0.658 Poor
18.3 0 81.7
Discharge of the first blood drop 4 0 105 | 293! 0658 Poor
3.7 0 96.3
Pressure the appropriate finger to collect the 7 1 101 286 | 0524 Poor
blood drop and put it on the blood strip 6.4 9 927
Put the dry cotton swab on the punctured site and| 3 0 106 | 2941 0778 Poor
apply pressure on it 78 0 97.2
Read the number witch display on the screen 21 0 88 261 | 0.378 Poor
19.3 0 90.7
Repeat the above steps if you doubt or the 1 1 107 | 297 | 0499 Poor
number is not clear 0.9 0.9 98.2
Register the result in the note book in accurate 3 1 105 | 294 | 0.329 Poor
date and time 28 0.9 96.3
Discharge the lancet and blood strip in 5 2 102 | 289 | 0792 Poor
appropriate manner 4.6 18 936
Close the glucometer 1 1 107 | 2971 0213 Poor
0.9 0.9 98.2
Wash hands 1 0 108 | 598 | 0341 Poor
0.9 99.1
Total Pre Application (Blood) Poor
2.858| 0.293

This table shows that, most of the studied group had poor performance of the main
steps of blood glucose test before intervention with mean (2.858).
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Table (47): Distribution of the studied group according to their skill regarding

performance of the main of blood glucose test after intervention N = 109

The step Good | Sufficient | Poor
Std.
N N N Mea | Deviatio
% % % n n Result
Insert the blood strip in the glucometer and 96 6 7 Good
insure that the code in the screen and strip are 1.18 | 0.53
the same 88.1 5.5 6.4
Select the appropriate finger and wipe it with 85 4 20 | 140! 078 Good
alcohol swab 78.0 37 18.3
Puncture the appropriate finger 104 1 4 1.08 0.39 Good
95.4 0.9 37
Discharge of the first blood drop 98 1 10 }119| 059 Good
89.9 0.9 9.2
Pressure the appropriate finger to collect the 91 5 13 1128| 067 Good
blood drop and put it on the blood strip 335 4.6 11.9
Put the dry cotton swab on the punctured site 59 2 48 |190! o099 |Sufficient
and apply pressure on it 54.1 1.8 44.0
Read the number witch display on the screen 101 1 7 1141 050 Good
92.7 0.9 6.4
Repeat the above steps if you doubt or the 41 4 64 291 0.96 |Sufficient
number is not clear 37.6 37 58.7
Register the result in the note book in accurate | 98 3 8 117 0.54 Good
date and time 899 2.8 73
Discharge the lancet and blood strip in 85 6 18 1.39 0.76 Good
appropriate manner 78.0 55 16.5
Close the glucometer 53 3 53 200 0.99 |Sufficient
48.6 2.8 48.6
Wash hands 58 4 47 Sufficient
53.2 3.7 43.1 1190 0.98
Total Post Application Good
1.488| 0.429
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This table shows that, the performance of blood glucose test among the studied
group after intervention is good in most of the test steps, but in some steps
revealed sufficient performance as in putting dry cotton swab on the punctured

site, repeat the test steps if he doubt, close the glucometer and washing hands after

performing. Over all mean is (1.49). In comparison between this result and that

before intervention which showed in table (26), there is improvement among the
studied group from poor performance before intervention to good after it, that

indicate the effectiveness of the training of using glucometer.
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Table (48): Distribution of the studied group according to their skill

regarding performance of the main steps of the urine glucose test before

intervention

N = 109
The step Good |Sufficient |Poor
N N N
Std. Result
% % % [Mean |Deviation
Insert the urine strip to appropriate level in the 1 2 Poor
ur?ne saFr)TE)plep ’ 58 2.63 0.766
17.4 1.8 80.7
Remove the urine strip immediately to prevent 11 0 08 280 0.605 Poor
dissolve of squires in the tip of stri . '
19501V OT squres In the Hip ot strip 101 0 89.9
Wipe the urine strip on the top of urine container 5 0 104 Poor
gently during removing the strip from the urine 2.91 0.42
sample 4.6 0 95
Grasp the urine strip horizontally to prevent mixin 3 2 104 Poor
P P of colors yiop J 2.93 0.352
2.8 1.8 95.4
Compare the color of the strip with the color onthe| 13 1 95 Poor
P strip contaFi)ner 2.75 0.655
11.9 0.9 87.2
Read th Iti iate ti P
ead the result in appropriate time 13 3 93 273 0.662 oor
11.9 2.8 85.3
Repeat the above steps if you doubt or the number 1 0 108 Poor
P ifnotzlear 2.98 0.192
0.9 0 99.1
Register the result in the note book in accurate date Poor
g and time 1 0 108 2.98 0.192
0.9 0 99.1
Discharge the strip to prevent reuse Poor
) PP 1 1 107 2.97 0.213
0.9 0.9 98.2
Wash hands Poor
1 0 108 2.98 0.192
0.9 0 99.1
Total Pre Application
2.867 315 Poor

Table (48) clarified that, the study group have poor performance regarding urine glucose test

before intervention with mean (2.867).
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Table (49): Distribution of the studied group according to their skill

regarding performance of the main steps of the urine glucose test after

intervention

N = 109
The step Good| Sufficient| Poor
N N N Std. Result
% % % | Mean |Deviation
Insert the urine strip to appropriate level in| 108 0 1 Good
the urine sample 1.02 0.192
99.1 0 0.9
Remove the urine strip immediately to 86 4 19 Good
prevent dissolve of squires in the tip of 1.39 0.769
Wipe the urine strip on the top of urine 79 4 26 Good
container gently during removing the strip 1.51 0.857
from the urine sample 72.5 37 239
Grasp the urine strip horizontally to 87 3 19 Good
prevent mixing of colors 798 58 174 1.38 0.767
Compare the color of the strip with the 106 0 3 Good
- : 1.06 0.329
I the st t
color on the strip container 972 0 >3
Read th Iti iate ti Good
ead the result in appropriate time 99 5 5 114 0.461
90.8 4.6 4.6
Repeat the above steps if you doubt or the | 46 9 54 Sufficient
number is not clear 2.017 0.959
42.2 8.3 49.5
Register the result in the note book in 91 1 17 137 0.731 Good
te dat dti ' '
accurate date and time 235 0.9 15.6
Disch the strip t t Good
ischarge the strip to prevent reuse 78 2 29 155 0.887 00
71.6 1.8 26.6
Wash hand Sufficient
ash hands 56 1 52 106 0.999 ufficien
51.4 0.9 47.7
Total Post Application (Urine
PP (Urine) 1.439 | .4105 Good
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This table shows that, the performance of urine glucose test among the studied
group after intervention was good in most of the test steps, except in the steps of

repeat the test steps if doubt and washing hands after performing the test revealed

sufficient performance. Over all mean is (1.44).In comparison between this result

and that before intervention which showed in table (28), there is obvious
Improvement among the studied group from poor performance before intervention
to good after it, that indicate the effectiveness of the urine test training using urine
strips.
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Figure (8): Distribution of the study group according to the
level of their blood glucose test mean after the intervention

N =109
This figure revealed that, most of the studied group their reading mean
of blood glucose was high, about half of them their reading mean
between (100-200) mg/dl.
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Reading Mean of blood glucose
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Figure (9): Distribution of the studied group according to the level of
their blood glucose test mean after the intervention through the study
period

N =109
This figure showed that, there was gradual decreasing in blood glucose
level of the studied group according to their reading mean of blood
glucose test through-out the test time of the study after intervention.
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Figure (10): Distribution of the study group according to the

level of their urine aceton test mean after the intervention

N =109

This figure showed that, most of the studied group had reading mean of

urine glucose above than one cross.
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Discussion

Diabetic education is effective in enhancing knowledge, skills and behavioral
change. It has been shown to improve self-care and clinical out-comes®¥
Self-monitoring of blood glucose is an important component of modern therapy
for diabetes mellitus. It has been recommended for people with diabetes and their
health care professionals in order to achieve a specific level of glycemic control
and to prevent hypoglycemia. The goal of SMBG is to collect detailed information
about blood glucose levels at many time points to enable maintenance of a more
constant glucose level by more precise regimens. It can be used to aid in the
adjustment of a therapeutic regimen in response to blood glucose values and to
help individuals adjust their dietary intake, physical activity, and insulin doses to
improve glycemic control on a day-to-day basis®

This study was a Quasi-experimental study conducted to assess the effect of a
training program regarding self-monitoring of blood and urine glucose on the
management of diabetes mellitus among diabetic patients attending Kassala
Diabetic Centre. A total coverage sample was applied; encompassed 109 diabetic
patients. Data was collected using predesigned questionnaire and checklist.

The study found that, age of the studied group range between (20 - 70) years but
more than half of them (56.9%) were between (41-65) years. This because type Il
DM more common among this age group. The pancreas, according to some
scientists, begins to produce insulin less effectively in older age. Furthermore,
resistance to insulin increases with age”®® Generally, type Il diabetes occurs in
middle-aged adults, most frequently after age 45 years”®% with regard to the fact
that “The burden of diabetes, both in terms of prevalence and number of adults
affected, has increased faster in low-income and middle-income countries than in

high-income countries”®”
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The study revealed that, more than half of the participants (61) (56%) were
female, (33.9%) of them were house wives. This may be due to the fact that most
of the group was from diabetic clinic and the working time of the clinic, 8:00 to
2:00 which is not be suitable for those who are at work at this time and are mostly
male, while this time is suitable for housewives. “Among the different studies,
prevalence rates of diabetes are not consistently higher among women, with the
ratio of the prevalence in women versus men varying among populations studied,
probably due to different distributions of risk factors such as body mass index,
physical activity, and genetic differences (in contrast to presented study). Also due
to differences in life expectancy there are more women than men with diabetes in
older age groups (which is similar to this study "

The majority of participant (105) (96.3%) had type Il diabetes. This finding
reflects the fact that “type Il diabetes is the most common type, affecting 90% to
95% of people with the disease”®® Regarding their level of education, most of the
patients were illiterate (42.2%) and primary school (31.2%). The importance of
this demographic variable is its" effect on the knowledge and practice of self-
monitoring of blood glucose as reported by Hsaio & Salmon (1999) who stated
that “personal or demographic variables could be effective factors in adjustment
to chronic illness”“?

In addition to that, the duration of the disease in more than one third of the study
group (35.8%) was found in the range of (1- 5) years. This finding is consistent
with the study which had been conducted in Shendi Town to assess the knowledge
and practice of patients with type Il diabetes mellitus regarding insulin use: the
study showed that “about half of the patients (48%) have the disease for 0 -5
years duration ”®?. About more than two third (74.3%) of the study group on oral
anti-diabetic agents, and according to the study findings there were newly
discovered diabetic patients because as (3.6%) of the participants suffer from the

disease for less than one year.
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Regarding the knowledge study showed that, there was improvement in patient
knowledge about definition of diabetes as the percentage increased from (44%)
before intervention to (68.8%) after intervention, and knowledge concerning
symptoms and signs of diabetes increased from (75.2% - 89%).This indicate that
intervention had a positive effect on knowledge of the participants with clear
statistical significant differences (p = 0.01).This is in agreement with the finding
of study which had been conducted in Kassala Town to assess the impact of Self-
care Practice Training Program Regarding Foot Care and Insulin Injection among
Diabetic Patients, it founded that “Knowledge of patients in the study groups was
poor regarding definition of diabetes (87.3%) and signs and symptoms of
diabetes(43.6%) before intervention but Post intervention poor score decreased
to(17.2% and 1%) respectively ” ®Also it is consistent with the result from the
study which was conducted in Elmek Nimer university hospital 2011 Sudan /
Shendi regarding training program for nurses to teach diabetic patients self-care
practice which showed that “patients knowledge regarding foot care was (37%)
during the pre-test phase, and (85%) in post-test, and (98.5%) in follow up phase ”
(103)

Regarding the relation between patients age and their level of knowledge about
definition of diabetes, less than half of the participants of all age group (48) (44%)
displayed good knowledge before intervention, this percentage increases to (75)
(68.8%) after intervention, while poor knowledge decreased from (32) (29.4%)
pre intervention to (21) (19.3%) after intervention with no statistical significance
after intervention (P= 0.212). The age group of (26-40) years showed good
knowledge about the definition of diabetes mellitus, while the participant aged
over 65 years have poor knowledge before and after intervention. Furthermore,
data showed that, most of the participants of all age groups had increase their
good knowledge regarding signs and symptoms of diabetes from (82) (75.2%)
before intervention to (97) (89%) after intervention, and only (2) (1.8%) of
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participants had poor knowledge after intervention and their age more than 40
years, with no statistical significance after intervention (P= 0.362) while before
intervention (P= 0.015). The age group of (41-65) years showed good knowledge
regarding signs and symptoms of diabetes, while the group of more than 65 years
showed poor knowledge before and after intervention. Concerning the knowledge
of participants regarding definition and signs and symptom of diabetes, the study
reflect that, the good knowledge founded in the age group from 26-40 and 41 to
65 years, but the participants over 65 year still had poor knowledge after
interventional program. Part of this result is consistent with result of research
conducted in Kassala Town to assess the impact of Self-care Practice Training
Program Regarding Foot Care and Insulin Injection among Diabetic Patients
which founded that “the participants whose knowledge was good their age ranged
between 41 to 65 years”

The study founded that there was highly significant relation between educational
level and knowledge about definition of diabetes before intervention (P=0.027)
and after intervention (P=0.001). The educated patient (24) (72.2%) from the
secondary level and (4) (50%) graduated displayed good knowledge regarding the
definition of diabetes mellitus before intervention, this percentage reach (17)
(89%) and (8) (100%) respectively after intervention, in contrast to, the illiterates
(45.7%) and those of primary education (82.3%) after intervention. In-spite of
intervention there are (17) (37%) illiterate had poor knowledge.

The study again showed that the educated patient (graduated 6 (75%)
displayed good knowledge regarding the signs and symptoms of diabetes mellitus
more than the illiterates (28) (60.9%) before intervention, the percentage of
graduated increased to (8) (100%) while illiterate become (37) (80%) after
intervention. Only two (4.4%) illiterate had poor knowledge about sign and
symptoms of diabetes after intervention with statistical significance relation in pre

intervention (P=0.020) and after intervention (P=0.297). There was clear evidence
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the educational level of the participant is an important factor as the educated
group; graduates and post graduates were much better than the others. These
findings reflect that there is a relation between the level of education and gaining
knowledge. This is consistent with the findings of a research which had been
conducted in kassala Town to determine the impact of self-care practice training
program regarding foot care and insulin injection among diabetic patients. It found
that “the educated patient (secondary, graduate and post graduate) were knew the
importance of foot care for diabetic patient after intervention more than illiterate
and primary education participants with statistical differences p-value (0.008) "?
The study found that, regardless of occupation; the changes in the participants
knowledge about the definition of diabetes as follow: good knowledge (48)
(44%)pre intervention to (75) (68.8%)post intervention, satisfactory knowledge
(19) (17.4%) pre intervention to (13) (11.9%)post intervention and poor
knowledge (32) (29.4%) pre intervention to (21) (19.3%) post intervention with
no statistical significance after intervention (P= 0.246) but before intervention P
value (0.015). Employee had shown good knowledge before (14) (56%) and after
intervention (20) (80%), while poor knowledge was shown by retired participants
before intervention (12) (63.2%) and after intervention (7) (36.8%).

The study shows that, almost all of the participants of different occupation
displayed good knowledge regarding the signs and symptoms of diabetes mellitus
after intervention with no statistical significance (P=0.438). The worker showed
good knowledge (7) (100%) and retired 1(5.3%) had poor knowledge before and
after intervention.

Moreover, the participants had poor attitude regarding response when
experiencing  hypoglycemia (23.9%) or hyperglycemia (15.6%), this
percentage increased to (51.4%-54.1%) respectively after conduction of
the programmed intervention. Also their attitude regarding response to
urine test result was very poor in pre intervention assessment as (67%) of

them did not know the appropriate response, this percentage decreased to
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(0.9%) after intervention while good attitude improve from (4.6% to
33.9%) with significant statistical value (p=0.01). The improvement in
knowledge and attitude is expected to reduce the incidence of acute
complications and improve the well-being of the patients.
The study revealed that, there was highly significant relation between education
and the attitude of participants regarding hyperglycemia after intervention
compared with the illiterates, it showed the percentage of good attitude pre and
after intervention respectively as follow: post graduated (0%) to (100%),
graduated (12.5%) to (87.5%), secondary education (5.3%) t0(68.4%), primary
education (35.3%) to (64.7%) and illiterates (6.5%) to (32.6%) with highly
significant P value (p= 0.001) after intervention from (P=0.055) before
intervention.

The study shows that, more than half of the participants (59) (54.1%) after
intervention compared to (17) (15.6%)in pre intervention of all occupation
displayed good response to hyperglycemia attack if occurred, satisfactory
response (25) (22.9%) post intervention compared to (33) (30.3%) pre
intervention, and poor response (25) (22.9) post intervention compared to (48)
(44%) pre intervention. Statistical relation is significant in pre intervention
(P=0.054) and highly significant post intervention (P=0.021). The proper response
appears in employee (20) (80%). This result is supported by Cypress M. and
Tomky D, who’s reported that “SMBG can help to identify factors associated with
hyper- and hypoglycemia, facilitate learning, and empower patients to make
changes to improve their glycemic control %%

Furthermore, the study showed that, participants knowledge regarding
conditions which need checking of blood glucose during the day had improved as
in pre-test phase about half (51.4%) of them said that the blood glucose can only be
checked in hypoglycemia or hyperglycemia or exercise; in addition to (9.2%) never

know, while in post-test (71.7%) of participants became aware about the need to
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check the blood glucose for all three conditions - hypoglycemia, hyperglycemia
and exercise. In addition to that, (35.8%) of the studied group had known that the
blood glucose can be tested both before and after meal during the pretest test, this
score improved to be (72.5%) after intervention. and there was a significant
Improvement after the intervention with highly significant P value (P=0.000).

In the pre interventional phase about half of the participants were founded to be
unfamiliar with glucometer (50.5%) and (31.2%) knew it but did not know how to
be used. This is in agreement with the result of the survey which had been done in
(2016)by V. Crishnan and J. Thirunavukkarasu to Assess the Knowledge of Self
Blood Glucose Monitoring and the Extent of Self Titration of Anti-Diabetic Drugs
among Diabetes Mellitus Patients which revealed that “(24.1%) of patients were
aware and had been following self-blood glucose monitoring appropriately "
The familiarity with and ability to use the glucometer dramatically changed and
improved after intervention to reach (100%). Also, there was improvement in the
knowledge of participants regarding normal range of blood glucose, as only
(36.7%) knew it before intervention but after intervention (83.5%) were able to
define it with statistically significant P value (P=0.05). Again this proves the
beneficial effect of such educational program. Moreover, only (22%) of
participants were able to test their urine glucose by them-selves using urine strips
before intervention and after intervention all of them were able to do it. This
improvement in knowledge and practice will be reflected positively on the degree
of diabetic control and thereafter on the outcome of the disease.

Furthermore, regarding benefits of using glucometer, the good knowledge
of participants increased from (16.5%) in pre-test to (43.1%) after
intervention with highly statistically significant P value (P=0.01).The
evidence from the obtained result suggest that, patient knowledge
hadbeen improved widely and clearly regarding beneficial outcome and

importance of using glucometer.
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As practice of diabetic patient regarding blood and urine glucose testis of a great
Importance in improving the well-being of diabetic patients and in reducing
complications, this study proved that such interventional program is needed for all
diabetic patients particularly the newly discovered ones. The study showed that,
most studied group skills regarding preparation steps of blood glucose and urine
glucose tests; was poor before the intervention, while the result after intervention

revealed significant improvement, more over their performance was poor before

intervention with mean (2.858) regarding the main steps of self-monitoring of

blood glucose, while the performance after intervention was good in most of the
test steps, and it revealed sufficient performance as in using dry cotton swab on

the punctured site, repeat the test steps if in doubt, close the glucometer and

washing hands after performing. Over all mean was (1.49). In comparison

between this result and that before intervention, there is improvement of the skills
among the studied group from poor performance before intervention to good after
it that indicates the effectiveness of the training of using glucometer. This result
supports the effectiveness of such educational program. The accuracy of Self-
monitoring of blood glucose helps patients to safely judge on their blood glucose
levels as adjustments of diet and exercise.

About performance of the participants regarding the main test steps of self-
monitoring of urine glucose before intervention, the study showed poor
performance with mean (2.867), while the performance of the test after
intervention was good in most of the test steps, except in the steps of repeat the

test if in doubt and washing hands after performing the test revealed sufficient

performance. Over all mean was (1.44). In comparison between this result and

that before intervention, there is obvious improvement among the studied group
from poor performance before intervention to good after it, and this indicate the

effectiveness of the urine test training using urine strips.
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In addition to that, this study reported improvement in participants ability
regarding interpretation of blood test result from (36.6%)before implementation of
the program to(85.3%) after it, and urine from 22% to 98.2%) with highly
statistically significant P value (P=0.000) and (P=0.01) respectively. This reflected
the fact that “diabetes self-management education is defined as the ongoing
process of facilitating the knowledge, skill, and ability necessary for diabetic self-
care. This process incorporates the needs, goal, and life experiences of the person
with diabetes and is guided by evidence-based standers "¢

The participants were divided into two sections every section with two groups;
group one and two in town and group three and four from the rural area, the
second and forth groups are the best group because their mean reading (100-200)
mg/dl, those best two group, were encompasses the young and educated
participant and most of them resident in Kassala town so they more aware about
blood glucose control and have a chance to participate in an educating program.
Also the study reviled that, there was gradual decrease in blood glucose level of
the studied group according to their reading mean of blood glucose test through-
out the duration after intervention. According to this evidence, the increase in
blood glucose in some of the participants may be due to cultural reason, because
most of the participants are poor and they were not able to comply with advised
diabetic diet Also the study revealed that some patient may be at risk for
complications of diabetes, and persistently high of blood sugar because diet
control is important and have a vital role in management of diabetes and it’s a key
corner stone especially for type Il diabetes. This result is correlated with the study
which had been conducted in China to assess the Efficacy of blood glucose self-
monitoring on glycemic control in patients with non-insulin-treated type 1l
diabetes: the study showed that, blood glucose self-monitoring significantly

reduced the glycated hemoglobin (HbA1c) level by 0.41%"" Also reading mean
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of urine glucose test founded that, be near negative in the two best group with

mean reading of one cross rather than the other two.

Again the study revealed that, the participants whose age ranged between (15-25
year) their good performance regarding blood glucose test improve from (1)
(25%) before intervention to reach (4) (100%) after intervention, and all of age
group more than (65 year) never know how to perform the blood glucose test
before intervention but their performance was good and reached (10) (83.3%)
after intervention, in-spite of that, there was no statistical relation before
intervention (P=0.087) and after intervention (P= 0.554).

Again the study showed that, there is a relation between educational level and
performance of blood glucose test in spite of no statistical significance before and
after intervention. Regardless of the level of education, about (85) (78%) of the
study group demonstrated poor performance regarding blood glucose test,(19)
(17.4%) had satisfactory performance and only (5) (4.6%) had good performance
before intervention (P=0.072), after intervention the poor performance decreased
to (3) (2.8%) while the good performance improved from (5) (4.6%) to (95)
(87.2%) with p-value (0.453).

The study also showed that, clear improvement appeared in almost all of
participants of different occupation in performing the blood test, properly done
(95) (87.2%) in post intervention in contrast to pre intervention (5) (4.6%).
satisfactory performance post intervention (11) (10.1%) while in pre intervention
(19) (17.4%) and only 3(2.8%) poor performance of them in post intervention
with no statistical significant Pre (P=0.083) and post intervention (P=0.656). But
good performance was founded among students (100%). The students showed
good performance and workers performed poorly in before and after intervention.

Regarding the interpretation of the results the study revealed that, most of
participants were able to interpret the result of blood glucose test except minority
of them (16) (14.7%) after intervention compared with (66) (60.6%) before
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intervention. no statistical significance in pre and post intervention (P=0.070)
(P=0.402) respectively. But good interpretation was noticed among students (3)
(100%) and employee (24) (96%). This may be because the student and employee
are in positions that enable them to reach media and educational programs more
than retired patients and house wife.

Regarding performance of urine glucose testing, the study showed that, the
participants of age ranging between (15-25year), (26-40 year) and those of more
than (65 year)had poor performance before intervention 3(75%),26(83.9%),
and10(83.3%) respectively, but after intervention their performance improved (4)
(100%),(27) (87%), and (11) (91%) respectively and only (1) participant of age
(41-65 year) showed poor performance after intervention, with no statistical
significance before intervention (P=0.094) and after intervention (P= 0.740).
Before intervention the age group of (41-65) years showed good performance
while (26-40) years most poor one, after intervention, the good performance had
been shown by age group(15-25) years while the poor one by (26-40) years.

The study revealed that age play an important role in adjustment and modification
of life style and lead to easy adaptation, this study founded that, almost all the
participants of different age groups were able to interpret the results of urine
glucose test except two of them after intervention, The age group (41-65) years
showed good ability of interpretation of urine glucose test result before
intervention and they are more better after intervention of (15-25) years responded
to the program better than the other groups, that may be due to young age and
most of them are student who can learn better. This indicate that this group should
not been at great risk to develop complications and they may be controlled well.
In fact that, learning how to respond to the results, enables diabetic patients to
adjust their treatment regimen to obtain optimal blood glucose control. Also
allows for detection and prevention of hypoglycemia and hyperglycemia and plays

a crucial role in normalizing blood glucose levels, which may reduce the risk of
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long-term diabetic complications

In addition to that, not only educated patient; school, graduate, and post graduate
demonstrated proper performance of urine glucose test (100%) after intervention,
(their good performance before intervention (0%), (1) (12.5%), (0%)
respectively,) but also most of the illiterate participants (89.1%) from (0%).With
no statistical significance, before (P=0.090) and after intervention (P=0.230). The
secondary school, graduates and post graduates showed good performance after
intervention while only graduates before intervention, illiterate showed poor one
before intervention.

The study also showed that, before intervention (1) (0.9%) of participants had
good performance regarding urine glucose test and (89) (81.7%) of them had poor
performance, while after intervention all of the participants performed the test
properly except only one housewife who was unable to do it. No statistical
significance in pre and after intervention (P=0.096), (P=0.950) respectively.
Students (3) (100%) and employee (23) (92%) properly performed the test.
Employee had shown good performance before intervention and student after
intervention, while housewives showed poor performance in before and after
intervention.

The study shows that, all participants were able to interpret the result of urine
glucose testing except only two participants who were a free worker and a retired
one after intervention, while in before intervention (84) (77.1%) were unable to
interpret. No statistical significant in pre and post intervention (P=0.090),
(P=0.494) respectively, while poor ability was even shown by retired participants
before intervention

Finally this study showed that there was statistically significant relation between
patient’s knowledge and practice about self-monitoring of blood and urine glucose
and the educational program which had been conducted among participants had

very excellent impact on both patient knowledge and performance.
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Limitation of the study

. The diabetic center was stopped working after two months of
starting the study that make the collection of the data was difficult
which it collected from participants’ home and their working
place

. As aresult of participants death , divorce and leaving Kassala
state, and travelling out of Kassala state for long time to seek
diabetic related treatment the final sample size was decreased

. There is no internal transport to access the participants in some
places of the study area

. Language barrier
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Conclusion

Based on the result of the present study the following conclusions were made:-

1. Majority of the participants lacked knowledge about self-monitoring of
blood and urine glucose before implementation of the program and the
younger and educated participants are far better than the old and non —
educated and so the students and employee

2. There is significant improvement in the knowledge, skills and behavior
among the studied group after the conduction of the educational program
which had been reflected on the degree of their diabetic control.

3. Educational and training programs for diabetics are beneficial and needed
for the improvement of well-being of the diabetic, preventing the

complication and reducing the economic burden of diabetes mellitus.
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Recommendations

Based on the study findings, the following are recommended:

1.

Provide out-patient diabetes educational and training program for
reinforcement of self-management skills

Making available diabetic educators in each hospital to educate and train
the self-monitoring of blood glucose

More specialized diabetic centers have to be establish particularly in
primary health care centers to promote appropriate health care in diabetes
and education of diabetic patients and those involved in their care

Health authority should encourage, support and spread the specialized
diabetic centers.

In view of the prevalence of diabetes, it is essential to apply this program in
the large groups of diabetic patients periodically to increase the awareness
of diabetics and identify the high risk population to prevent or delayed the
complication.

Researches concerning the issues of diabetic control, self-monitoring and
self-management should be conducted and their results should be utilized to

improve the well-being of the diabetics
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In the Name of Allah, the Most Gracious, the Most Merciful
Shendi University
Deanship of Graduate Studies
A Thesis for PhD Degree in Nursing
An Interview Form for Knowing The effect of Self-monitoring
(Blood Glucose and urine for sugar) on the Management of
Diabetic patient in Kassala Diabetic Centre
Personal Information:

1- Age:
a- 16 — 25 years b- 26 — 40 years c- 41 — 65 years

d- More than 65 years

2- Gender:

a- Male b- Female

3- Educational level:

a- llliterate b- Basic School c- Secondary School
d- University e- Post Graduate

4- Occupation:

a- Free business |b- Employee c-Housewife d- Student

e- Clerk f- Retired

5.Social status:

a- Single b- Married :lc- Widowed d- Divorcee
5- Type of diabetes:

a- Typel b- Type 2

6- Period of infection:

a- Lessthan a year |:| b- 1 -5 years c- 6 — 10 years

d- More than 10 years
7- The type of treatment that you are using:

a- Insulin b- Tablets c- Diet + physical exercise
8- Period of treatment:
a- Lessthan a year b- 1 -5 years c- 6 -10 years

d- More than 10 years
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Second part / Domain Two:

For assessing disease information

9- What is diabetes?

a- Arise in the proportion of blood glucose from the normal rate
b. Due to a lack of insulin in the body c. Hereditary disease
d. Chronic disease
10- What are the signs and symptoms of diabetes?

a- Fatigability b- Frequent urination c- Extreme thirs

d- Extreme hunger e- Weight loss Q

11- Have you received any information on 0 measure your blood
glucose using the device?

a- Yes b- No

12- If the answer is yes; who is?

a- A doctor or a nurse b- Another patient - A friend

d- Media e- Seminars

Third part/ Domain 3:

For assessing information about blood glucose monitoring:

13- Do you know the blood glucose meter (Glucometer)?
a- | know the device and how to use
b- 1 Know the device and I do not know how to use
c- | do not know
14- Do you check vour blood glucose using your own device regularly?
a- Sometimes b- Always c- When | get sick
d- I do not use it
15- If the answer is no how do you measure blood glucose?

a- Check with healthservices facilities
b- Check with the Diabetes Center

c- Check with a friend or a neighbor
d- 1 do not check
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16- Do you consider your blood glucose regular?

a- Sometimes b- Always c- Not regular

17- Do you follow the blood glucose for yourself by the device? How?

a- Once a week b- More than once per a week

c-Less than once per a month d- If necessary

e- | do not follow

18- Do you check your blood glucose by the device during the day?

a- Once per a day b- Twice c- Three times

d- More e- according to the instruction f-
In critical situations

19- Do you know the normal rate of blood glucose?

a- Yes b- No

20- What are the conditions that require blood glucose testing in a day?

a- When experiencing symptoms of decreased or increased of blood glucose
levels

b- When exercising any physical activity

21- Checking the blood glucose for the meal will be:

a- Before the meal b- Two hours after the meal

22- Can you interpret the test result?

a- Yes b- No

23- The blood glucose test is used as an indicator:

a- To monitor the blood sugar rate [__|

b- To make sure that a decrease or an increase of the level of blood glucose
occur

c- To make sure of the effectiveness of treatment when changed

d- To make sure of the blood glucose rate to do some activities
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24- What is response that you will carry out if the test result showed high
blood glucose:

a- Increase the dose of diabetes treatment b- Physical exercise

c-Minimize eating sugars d- See a doctor

25- What is response that you will carry out if the test result shows low
blood glucose?

a- Take a teaspoon of white sugar or a sweet or drink a glass of juice

b- Reduce the dose of medication c- See a doctor

26- Do you consider the use of the device to follow blood glucose for
diabetics effective?

a- It's effective b- It's ineffective c- |1 do not know

27- Using the device helps the patient on:

a- Adjust blood glucose

b- Adjust the weight

c- Decision making for physical activities
d- Cases ofthe incidence of the illness

Fourth part / Domain 4

For information about the observation of glucose in the urine

28- Do you know how to measure your own urine glucose using the test

strip?

a- Yes b- No

29- Have you received any information on how to measure your urine
glucose?

a- Yes b- No
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30- If the answer is yes, who gave you the information:

a- A doctor or a nurse b- Another patient

c-A relatives or a friend d- Media

31- How do you follow up your urine glucose by using the test strips

a- Once a week b- More than once a week

c-Less than once a month d- When necessary

e- | do not check

32- How often do you follow the urine glucose during the day?

a- Once a day b- Twice c- Three times

f- More

33- Can you interpret the result of a urine test?

a- Yes b- No

34- How to respond to the result of a urine glucose test:
a- |1 do not know b- Re-test to be sure

c- See a doctor e- Re-adjust the intake treatments
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Steps for urine analysis for glucose and Acetone for diabetics using strips

N. step Good | Sufficient | Poor

1 | Equipment processing (urine sample container - test strip -
notebook-follow-up note book- pen)

2 | Washing hands

3 | Collect the urine sample in the appropriate amount

4 | Dip the detection strip in the urine sample to the appropriate
level

5 | Remove the detection strip immediately to avoid jamming the
detection boxes at the end of the strip

6 | Wipe the strip on the edge of the urine bowl gently while
removing it from the urine sample

7 | Hold the strip in a horizontal position so that the colors do not
mix together

8 | Compare the colors on the strip with the color on the strip
container

9 | Read the result at an appropriate time

10 | Repeat previous steps if the reading is unclear

11 | Record the result and record it in the follow-up book by time
and date

12 | Dispose of the strip so it cannot be reused

13 | Washing hands
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Steps of checking blood glucose for diabetics using the device

N. Step Good | Sufficient | Poor

Equipment preparation: test device - strips- test needle - cotton

1 | ortissues - alcohol - watch time recording - follow-up book -
pen

2 | Washing hands

3 | Preparing the test needle (either in the device or as available)
Insert the test strip into the device and make sure that the

4 | number on the device screen matches the number in the strips
box

5 Choose the finger that needed to be examined and wipe it with
cotton and alcohol

6 | Drill the finger that needed to be examined

7 | Get rid of the first blood point

g Press the finger to collect the appropriate point of blood and
place it in the examination strip

9 Put cotton in the place where the blood was taking and
pressure it

10 | Reading the number on the screen device

11 | Repeat previous steps when reading is not clear or doubt

12 | Record the result in the observation book by its time and date

13 | Get rid of the needle and the test strip properly

14 | Turn the device off

15 | Washing hands
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Pictures during conducting the study

Data collection:
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Educational Program
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