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Effect of Diabetes Education Program on Type 2 Diabetic Patientsin
Tulkarm Directorate of Health
By
Osama Abdulkareem Abdurrahman Rashed
Super visor
Dr. Haleama Al Sabbah

Abstract
Background: In the Palestinian community, lifestyle changes, rapid
urbanization and socioeconomic development, stress, smoking, changes in
food habits may increase the risk of non-communicable diseases especially
diabetes mellitus. Diabetic complications can be prevented if the glycaemic
status of diabetic patients is maintained within a nearly norma range.
Therefore, patient education is critical in controlling blood glucose levels

within the normal range.

Objective: This study aimed at measuring the effect of diabetes
educational program for type 2 diabetic patients attending the Diabetic

clinic in Tulkarm Directorate of Health.

Methods: A quasi-experimental study with pre and post-test was carried
out through the diabetic clinic in Tulkarm Directorate of Health based on

educational intervention program.

In total, a convenient sample of 215 patients were attended a group-based
educational intervention session about diabetes which is conducted by the
researcher .This session is afour hours education program. It was presented
once at the sports clubs and different civil society organizations and
sometimes at the patient’s houses according to a previous appointment. The
program includes definition of diabetes mellitus, symptoms, risk factors,

types, treatment and complications and main aspects of self-care of the
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disease (foot care, eye care, and blood glucose monitoring), main aspects of
dietary management, weight reduction, blood pressure, smoking, periodic
investigations, home monitoring and importance of physical activity) for
diabetic patients. Knowledge evaluation questionnaire were evaluated pre
and post study. Anthropometric measurements (WT, BMI, WC) and lab
tests (FBG, HbA1c, Chol, and TG) were measured at the beginning and at
the end of the study.

Significance of the results was assessed by paired t- test at 95% confidence

interval using SPSS version 16.

Result: The participant’s mean age was 51.07, ranged between 31 and 70
years. Of the total number of participants (215), 41.4 % were males and
58.6% were females. A significance in weight reduction (p =0.000) was
found, the mean weight and standard deviation before intervention was
80.81kg + 14.95 (82.6 for males and 79.5 for females) had decreased to
78.9£14.33 (81.1 for males and 77.3 for females) after educational
intervention program, accordingly, BMI was also decreased significantly (p
=0.000) after educationa intervention. While, waist circumferences
decreased significantly (p=0.036.) after intervention from 96.36 + 12.34 to
95.51 + 11.25. On the other hand, a significant decrease were observed in
FBS after educational intervention (p =0.049), the mean fasting blood sugar
was 188.65+71.45 before educational intervention decreased to
177.7£66.11 after the educational intervention. Moreover, a significant
decrease in glycosylated haemoglobin after educationa intervention
(p = 0.000) were reported, the mean glycosylated haemoglobin was 8.57+
1.21 before educationa intervention have decreased significantly to

7.95+1.42 after educational intervention. In addition, a significant decrease
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was observed in cholesterol level after educational intervention
(p=0.000).The mean value of cholesterol before educationa intervention
183.27+ 37.74 decreased to 169.57+34.23 after educationa intervention
Whilst, a dlight significant decrease in triglycerides level were reported
after conducting educational intervention (p=0.025), the mean triglycerides
value decreased after educational intervention from 209.85+171.04 to
183.28+152.4.

Moreover, a significant increase in knowledge evaluation test scores were
shown after educational intervention (p = 0.000). The mean score of
knowledge questionnaire before educationa intervention was 60.6+£20.65
increased to 78.1+13.4 after conducting educational intervention

Conclusion: The results from this short educationa intervention program
on Type 2 diabetic patients in Diabetic clinic in Tulkarm Health Directorate
indicates that lifestyle changes involving dietary, exercise and diabetes
self-management being effective in significant decrease in weight,

FBS,GhA1c ,Chol and TG and effectivein improving patient’s knowledge.

Recommendations: Diabetes education is a cornerstone in the
management and care of diabetes and should be an integral part of health
planning involving patient’s family, diabetes care team, community and

decision makers in the education process.



CHAPTER ONE
| ntroduction



Summary: This chapter presented a current World Health Organization
(WHO) definition, classification and diagnosis of diabetes, and stated the
major risk factors of diabetes mellitus. The magnitude of the disease as a
problem and it’s impact on national and individual economy as well as on
the quality of life worldwide and regionally are discussed. Diabetes self-
management education which is an important part of treatment plan has
been considered and highlighted with special attention to the factors
affecting diabetes education program. In addition the importance of the
study was explained and the study objectives were stated with the study
guestions and hypothesis.

1.1 Introduction

This thesis focuses on the effectiveness of educational intervention
program for patients with diabetes. WHO defines diabetes mellitus as a
metabolic disorder of multiple aetiology characterized by chronic
hyperglycaemia with disturbances of carbohydrate, fat and protein
metabolism resulting from defects in insulin secretion, insulin action, or
both [1]. Poorly controlled diabetes is associated with long term damage,
dysfunction and failure of various organs especially the eyes (Retinopathy)
which is the leading cause of blindness especially in diabetic adultg[2],
kidneys (Nephropathy) as 10% - 20% of diabetic patients die from renal
diseaseg2,3], nerves (Neuropathy) which affect up to 50% of diabetic
patientg 4], and cardiovascular and cerebrovascular diseases whereas the
rate of heart diseases and stroke in diabetic adults is 2-4 times higher than
those without diabetes[5]. Therefore, the importance of diabetes educational
intervention in improving self-care of diabetic patients in order to prevent

these complications.
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1.1.1 Classifications and Risk factors
Diabetes mellitus is classified into two major types that have in common
the major sign of clinical feature(hyperglycaemia)but that differ in possible
aetiology, mode of onset, risk factors, progresson and mode of

treatment[5,6].

A. Type 1 Diabetes: It accounts for about 5% - 10% of diagnosed cases
[6]. Patients are usually have lean body and most often are children and
young adults. The disease is characterized by beta cell destruction, usually
leading to absolute insulin deficiency [5].

B. Type 2 diabetes: It accounts for about 90% - 95% of diagnosed cases,
associated with overweight and mostly are over 30s, but also seen
increasingly in younger people, ranging from predominantly insulin
resistance with relative insulin deficiency to predominantly insulin
secretion defect with or without insulin resistance. Lifestyle interventions
with oral agents are often effective [6]. Diabetes is diagnosed if the fasting
plasma glucose value is > 126 mg/dl, and/ or if the causal plasma glucose
valueis> 200 mg/dl, or if the plasma glucose value 2 hours after a 75g oral
load of glucose> 200mg/dl [7].

Impaired Glucose Tolerance (IGT) is not a category of diabetes but it is

an intermediate metabolic stage between normal glucose homeostasis and
diabetes. It indicates a high risk for diabetes and cardiovascular diseases
[6]. IGT is diagnosed if fasting plasma glucose is from 100 — <126 mg/dl
and 2 hours post glucose load is> 140 and < 199 mg/dl [7].

There are many factors that can lead to type 2 diabetes or at least can

exacerbate and interact with the occurrence of the disease. Individuals with
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blood glucose level in the range of impaired glucose tolerance and impaired
fasting glucose are at increased risk for developing of type 2 diabetes, heart
disease and stroke [8]. Behavioural and lifestyle related factors such as
obesity mostly central obesity, Physical inactivity and sedentary lifestyle
can contribute to diabetes where one third of deaths in the developed
countries have been attributed to sedentary lifestyle and lack of physical
activity [5, 9, 10]. Increasing age in most populations in spite of rising
prevalence of type 2 diabetes in children, genetic factors and family history
plays an important role in developing type 2 diabetes [11].

1.1.2 Diabetes Prevalence Globally

Diabetes is undoubtedly one of the most challenging health problems in the
21st century [12]. And it is rapidly getting worse; leaving the biggest
impact on adults of working age in developing countries [13].In 2011,
according to International Diabetes Federation (IDF) estimates, 366 million
people have diabetes is expected to rise to 552 million by 2030. Most of
them (80%) live in low and middle-income countries. Moreover, 185
million (50%) with diabetes are undiagnosed [13].

In Palesting, the prevalence of diabetes was based on a study conducted in
2000 in cooperation with Al Quds University and Ministry of Heath
(MOH) .The preliminary results indicated that the prevalence of diabetesin
Palestine is about 9%.1t is around the reported prevalence rate in Egypt and
Tunisiaand less than in Saudi Arabia (16%) and Oman (13%)[14].

1.1.3. Diabetes Prevalence in the M editerranean Region
Diabetes now affects seven percent of the world’s adult population .Middle

East occupies the second region after North America with the highest
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diabetes prevalence rates (9.3%) and this number is expected to double in

less than 20 years[13].

When it comes to the percentage of adult population living with diabetes,
the new data reveal the devastating impact of diabetes across the gulf
region, where five of the gulf region are among the top ten countries
affected which are United Arab Imarets (18.7%), Saudi Arabia (16.8%),
Bahrain(15.4%),K uwait (14.6%) ,Oman (13.4%) and Egypt (10.1%)[13].In
addition, IDF estimates that there are as many as 19.2 million people still
undiagnosed. It also shows that the prevalence of type 2 diabetes in the
region for younger age group is substantially higher than the global average
[15].

1.1.4. Morbidity and Mortality

Morbidity

Impaired glucose tolerance and impaired fasting glucose are risk categories
for future development of diabetes and cardiovascular disease. In some age
groups, people with diabetes have a two-fold increase in the risk of stroke.
Diabetes is the leading cause of rena failure in many populations in both
developed and developing countries. Lower limb amputations are at least
10 times more common in people with diabetes than in non-diabetic
individuals in developed countries; more than half of all non-traumatic
lower limb amputations are due to diabetes. Diabetes is one of the leading
causes of visual impairment and blindness in developed countries. People
with diabetes require at least two to three times of health-care resources
compared to people who do not have diabetes, and diabetes care may

account for up to 15% of national health care budgets [16].



Mortality

Diabetes and its complications are major causes of early death in most
countries. Cardiovascular diseases are one of the leading causes of death
for people with diabetes and can account for 50% or more of deaths due to
diabetes in some populations. Estimating the number of deaths due to
diabetes is challenging because more than a third of countries do not have
any data on diabetes-related mortality and also because existing routine

health statistics underestimate the number of deaths due to diabetes.

Some 4.6 million people 20-79 years of age died from diabetes in 2011,
accounting for 8.2% of globa all-cause mortality of people in this age
group. This estimated number of deaths is equivalent to one death every
seven seconds. 48% of deaths due to diabetes are in people under the age of
60. The highest number of deaths due to diabetes is in countries with the
largest numbers of people with diabetes like India, China, United States of
America, and Russian Federation. Where, more than 80% of diabetes
deaths occur in low and middle — income countries. The number of deaths
attributable to diabetes in 2011 shows a 13.3% increase over the estimates
for the year 2010. Thisincrease is largely due to increases in the number of
deaths due to diabetes in the South and Central America, Western Pacific,
North America and Caribbean, and Middle East and North Africa Regions.
This can be explained by a rise in diabetes prevalence in some highly
populated countries in each region. While there has been a documented
decline of the mortality due to some non-communicable diseases in some

countries, but no such decline has been reported for diabetes[12].



1.1.5. Economic Burden

Diabetes cost the world economy at least US$ 376 billion in 2010 or 11.6%
of the total world heath care expenditure. By 2030, this number is
projected to exceed US$ 490 billion .More than 80% of diabetes spending
Is in the world’s richest countries and not in the poorer countries, where

over 70% of people with diabetes now live[12].

An estimated average of US$ 703 per person spent on diabetes in 2010
globally. Expenditures spent on diabetes care are not evenly distributed
across age and gender groups. The estimates show that more than three-
quarters of the global expenditure in 2010 used for persons who are
between 50 and 80 years of age. Also, more money is expected to be spent

on diabetes care for women than for men [12].

Besides excess healthcare expenditure, diabetes also imposes large
economic burdens in the form of lost productivity and foregone economic
growth. The American Diabetes Association(ADA) estimated that the US
economy lost US$58 bhillion, equivalent to about haf of the direct
healthcare expenditure on diabetes in 2007, as a result of lost earnings due
to lost work days, restricted activity days, lower productivity at work,
mortality and permanent disability caused by diabetes. Such losses are
perhaps relatively larger in poorer countries because premature death due
to diabetes occurs at much younger ages. The WHO predicted net losses in
national income from diabetes and cardiovascular disease of US$ 557.7
billion in China, US$ 303.2 billion in the Russian Federation, US$ 236.6
billion in India, US$ 49.2 billion in Brazil and US$2.5 billion in Tanzania
between 2005 and 2015 [12].
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1.1.6. Diabetes Management and Care

Health education

Any combination of planned learning experiences using evidence based
practices and/or sound theories that provide the opportunity to acquire
knowledge, attitudes, and skills needed to adopt and maintain healthy
behaviors[17].

Diabetes M anagement

Diabetes management is a multidimensional process involving screening
and diagnosis, education, psychological care, lifestyle management, follow
up and relevant clinical examination achieved to delay or prevent the onset
of acute and long-term complications of the diseases by a qualified health
careteam [18, 19, 20].

Diabetes Education

Diabetes education is a process of teaching people to manage their diabetes
including changing behaviour , self — monitoring blood glucose, reduce fat
and calories intake and increased physical activity, stop smoking, weight
loss through gaining the knowledge and skills needed to modify behaviour

to become successful in self — management of the disease [§].

Eliot P.Jodin was the first champion of diabetes education in 1898. He
thought that understood information aone was not enough, but he aso
trained nurses to become highly skilled in the care of diabetic patients [21].
In USA (1984) a group of organisations focusing on diabetes convened a
group of health professionals who were charged with the task of developing
national standards for diabetes education [21]. Nowadays diabetes



9

education focuses on diabetes self-care and on helping people live better
with their diabetes. Educational strategies produced more positive effects if
they included more patients’ involvement and collaboration within the class
rather than lecture style strategies. In addition, patients enrolled in
educational programs in which they were more frequently contacted by
educational staff members were able to continue to improve or at least

maintain improvement in glycaemic control in the long term [22, 23].

Diabetes education has become over the years an essential part of diabetes
care as patients struggle or integrate diabetes and its treatment into their
lives. A research shows that educational interventions for diabetic patients
are most effective when educational strategies incorporate a behavioural
component (missing link between knowledge and action). Thus, a
multidisciplinary team of physicians, nurse educators, psychologists,
dietician, and exercise physiologists are integral to the success of the
treatment and education [g].

1.1.7. Diabetes Education M odels

Diabetes is serious disease that requires a patient to make daily decisions
about his’her self-care .To promote his/her health, the patient needs a
proficient in key self-care behaviors which include nutrition, exercise,

coping, monitoring and medication adherence [8].

As diabetes education has become more patient centered and theoretically
based, diabetes self-management programs are now putting a greater
emphasis on providing the ongoing support to sustain self- management
gains made by patients as a result of education and incorporating self-

management support into their structure. Educators must consider
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expanding their roles and responsibilities to facilitate diabetes education at
three levels[§].

1. Patient —Educator Interaction Models

Clinical improvement is possible only when knowledge promotes a positive
change in self-care behavior .Models and frameworks at the end support
the facilitating of behavior [8].

Theoretical Models and Diabetes Education

Diabetes educators are encouraged to use a variety of theoretica
constructs because they serve as a framework for a comprehensive plan of

care, provide guideline for teaching and facilitate clinical practice[8].
1) Health belief model

This model hypothesize that adherence to medical advice depends on
holding a particular set of beliefs .These beliefs in relation to diabetes
suggests that the person’s willingness to adhere the management plan ,
accepting the seriousness and believing that the benefits of the health action
exceed the costg[8].

2) The Empowerment model

It is based on the frameworks of self-determination and autonomy support.
It is intended to enable patients to make informed decision about their own
diabetes care. Facilitating patient empowerment requires a specific set of
skills and attitudes [8].

3) Self —efficacy and social cognitive theory
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The concept of self-efficacy is based on social cognitive theory which
describes the interaction between behavioral, personal and environmental
factors in chronic diseases .it is proposed as a basis for identifying
strategies to enhance diabetes self-management. The more confident the
person feels about performing a set of behaviors, the more likely it is that
the person will perform those behaviors. Self-efficacy theory can be used to

learn more about the patient’s convections and beliefs [8].
4) Transtheoritical model

It focuses on stages of behaviora change, the central hypothesis of this
model is that not al individuals are prepared to take action to change their
behavior at any given time .Stages of this model are pre-contemplation,
contemplation, preparation, action and maintenance .This model offers an
approach in helping diabetes educator to identify where a patient is in the

learning process[8].
2. Practice Level Models

Beyond the patient-educator interaction, the provision of diabetes education
requires attention at the practice level so that adequate services are
provided to support diabetes self-management education. Because the
number of patients who receive diabetes self-management are small (35-
40%), it is critically important that educators use systemic approach to
address barriers to education services. A potential barrier to the provision
of diabetes self-management education is access to education. Another
potential problem may be atraditional way in which education is delivered,

where most health care practices are based on traditional model of acute,
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accidental care. So there is a need to explore new strategies to redesign

practices[8].
3. Health System Models

The delivery of diabetes education resides within programs that are often
part of health system environment where educators find themselves as
advocates for system changes. Models that are focused on both outcomes
and prevention have been developed and proposed as viable alternatives to
our current care systems .The chronic care model provides a paradigm shift
from current model of health care delivery to a system that is prevention
based and focused on avoiding long term complications. Due to it’s multi-
faceted nature, diabetes care requires integration of the patient into health
system which promotes long term management .The premise of the model
is that quality diabetes care is not delivered in isolation, but with
community resources, delivery system design, decision support and clinical
information system working in tandem leading to productive interactions

between practice team and prepared activated patient [8].

The chronic care model provides an ideal framework to support diabetes
self-management as a model for diabetes educator to explore collaboration
with partners in their local health care systems and communities. Partners
include organization administrators, financia officers, information system,
insurers, employers, and policy makers. This leads to search for
opportunities outside of traditional educator roles, such as the development
of business models for sustainability, strategic planning, and integrating

technological approaches and data management [8].
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After reviewing the literature, the researcher modifies the following model

which presents a various factors influencing diabetes education program.

Weight Control (WT, BMI, WC)
A

Glycaemic Control

Socio-Demogr aphic Factor s (Age, Sex, Place of (FBS, HbA1c, Chol, TG)

residence, marital status, Educational level,
Occupation, Income and Family size)

A

A 4

D. Education Program Elements (Dietary Management, Physical Activity, Smoking Cessation and D.
Self-M anagement)

y A A A

A 4

Patients
Characteristicsand
Yy inter per sonal

Life Style (Smoking, Physical Activity,
Diet and Diabetes self-management)

Diabetes Related Factors (Duration of
DM, treatment, and family history)

A 4
Diabetes Complications

Figure 1.1: Factorsinfluencing Diabetes Education Program
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The model includes the following factors:

1. Socio-demographic factors.

which include age, sex, place of residence, marita status, level of
education, occupation, income and family size. As Neglaa, M. and others
[24] pointed out, the effect of different socio-demographic factors on
diabetes education, a significant difference between maes and females
regarding level of knowledge were noticed, also a significant positive
relationship between the level of knowledge and educational level, working
status, residence place[24]. Male patients, of middle social class, literate,
working, residing urban areas and below 50 years of age were significantly
more likely to acquire adequate knowledge [24].

2. Patients characteristics and interpersonal factors:

Diabetic patient’s knowledge is an important aspect of diabetes education.
Literacy is identified as an important factor in patient’s perceptions and
believes about their disease and prevention of its complications.
Perceptions of heath in the presence of illness, understanding of
susceptibility to illness and perceived efficacy of therapies and
conceptualization of diabetes may have a strong impact on adherence to
diabetes education behaviours [25].

3. Presence of diabetes complications:

Patients who are not maintaining glycaemic control may begin worry about
complications especidly if they have early signs of complications. This
phase often triggers patients to take action to regain control of their
diabetes, this response, if unfulfilled or unstructured, it may result in
depletion. Diabetes depletion is evidenced by feeling of being
overwhelmed by diabetes self-care, of being controlled by diabetes and of
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constantly worrying about taking care of diabetes and becoming
unmotivated or unwilling to continue with diabetes education practices.

4. Disease related factors:

Duration of the disease and family history may play a barrier to follow
diabetes education practices. The diagnosis of diabetes itself provokes a sad
process with rejection or anger responses that may affect the adherence to
diabetes education practices [8]. Reactions to diagnosis may produce
apathy, of which may impede behavioural change and may present barrier
to metabolic control. The progressive nature of the disease may add further
psychological stress. Poor patient provider relationships discourage patients
from participating in diabetes education programs [8].

1.2. Importance of the study

In the Palestinian community, lifestyle changes, rapid urbanization and
socioeconomic development, stress, smoking, changes in food habits may
increase the risk of non-communicable diseases such as cardiovascular
diseases, hypertension and diabetes mellitus. This growing problem looms
as a potential chalenge to health services in Palestine where an alarming
prevalence rate of diabetes is estimated at 9.6% and 10% in females and
males respectively in age group 30-65 years in a cross-sectional study
conducted by Birzeit University in 2000 [26]. Whilst the prevalence of
impaired glucose tolerance was 8.6%: 10.3% in females and 6.2% in males
[26]. Thus, the prevalence of total glucose intolerance (diabetes and
impaired glucose tolerance) was 18.4% [26]. The prevalence of diabetesin
Palestine is similar to the neighbouring countries like Jordan, while the
prevalence of the disease in Gulf Cooperation Council (GCC) is near to the
guarter of the population. In Palestine, diabetes is the fourth leading cause
of death after cardiovascular diseases, cancer and cerebrovascular diseases,
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where the death rate due to diabetes and its complications is 8.6% from the
total death among Palestinians [27]. According to the Palestinian Health
Information Center (PHIC), an increase of 17,867 new patients from 2007
until the 2011were reported [27].These results indicate that more attention
should be paid to this problem at the national level and there is a need for
effective intervention in diabetes management. A good glycaemic control

in reference to Glycosylated Haemoglobin(HbA1c) levels was only
achieved in 17% of diabetic patients registered in Primary Heath Care
Centers(PHCC) according to the Ministry of Health( MOH) report of 2008
[29]. Many studieg2,8,18,29,33,] have indicated that fasting blood
sugar(FBS), HbA 1c values, body weight and Triglycerides are all improved
by diabetic education intervention program, in addition to improving
patient’s knowledge of diabetes self- management. Moreover, the
researcher think that in the Diabetic Clinic in Tulkarm Directorate of
Health, there is alack of knowledge, awareness and behaviours concerning
diabetes management and it is a serious problem among type 2 diabetic
patients due to growing numbers of patients with diabetes complications
particularly eye, kidney, cardiovascular diseases. Hence, the researcher
wishes to study the effect of diabetes educational program on type 2
diabetic patients in Tulkarm Directorate of Health.

1.3 Study Objectives
1.3.1. Purpose

This study aims at evaluating the effectiveness of diabetes educational
intervention program on type 2 diabetic patients in diabetic clinic in
Tulkarm Directorate of Health.
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1.3.2 Specific Objectives

1. To identify distribution of socio-demographic characteristics (age, place
of residence, marital status, occupation, income and family size) of the
study samplein relation to sex.

2. To identify distribution of diabetes related factors (duration of diabetes,
family history, type of treatment and complications) of the study sample in
relation to sex.

3. To determine distribution of health education information (previous
diabetes educational program) of the study samplein relation to sex.

4. To describe distribution of lifestyle factors (smoking, routine physical
activity, and food pattern) of the study samplein relation to sex.

5. To describe anthropometric measurements and |ab tests characteristics of
the study samplein relation to sex.

6. To assess diabetic patients anthropometric measurements (weight, BMI,
Waist Circumference (WC)) a pre and post diabetes educational

Intervention program.

7. To assess diabetic patients lab tests (FBS, HbAlc, Cholesterol, and
Triglycerides) at pre and post diabetes educational intervention program.

8. To assess diabetic patient’s knowledge and perceptions at pre and post

diabetes educational intervention program.
1.4. Study Questions

This study will answer the following questions:
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1.4.1. Main Study question:

Is there any effect of diabetes educational intervention program on type 2
diabetic patients in Tulkarm Directorate of Health?

1.4.2. Specific Study Questions

1. Are there any dstatistically significant differences between males and
females at the level of 0.05 regarding to socio-demographic characteristics

among the studied sample?

2. Are there any satisticaly significant differences between maes and
females at the level of 0.05 regarding to diabetes related factors among the
studied sample?

3. Are there any statistically significant differences between males and
females at the level of 0.05 regarding health education information among
the studied sample?

4. Are there any statistically significant differences between males and
females at the level of 0.05 regarding lifestyle factors among the studied

sample?

5. Are there any statistically significant differences between males and
females at the level of 0.05 regarding anthropometric measurements and

lab tests among the studied sample?

6. Are there any statistically significant differences at the level of 0.05
between anthropometric measurements (wt, BMI, WC) on type 2 diabetic

patients at pre and post diabetes educational intervention program?
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7. Are there any dtatistically significant differences at the level of 0.05
between lab tests (FBS, HbA1c, Chol and TG) on type 2 diabetic patients at

pre and post diabetes educational intervention program?

8. Are there any dstatistically significant differences at the level of 0.05
between diabetic patient’s knowledge at pre and post diabetes educational

intervention program?
1.5. Study Hypotheses

1. There are no statistically significant differences between males and
females at the level of 0.05 regarding to socio-demographic characteristics

among the studied sample.

2. There are no dtetistically significant differences between males and
females at the level of 0.05 regarding to diabetes related factors among the
studied sample.

3. There are no datistically significant differences between males and
females at the level of 0.05 regarding health education information among
the studied sample.

4. There are no statistically significant differences between males and
females at the level of 0.05 regarding lifestyle factors among the studied

sample.

5. There are no datistically significant differences between males and
females at the level of 0.05 regarding anthropometric measurements and

lab tests among the studied sample.
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6. There are no datistically significant differences at the level of 0.05
between anthropometric measurements (Weight, BMI, WC) on diabetic
patients at pre and post diabetes educational intervention program.

7. There are no statistically significant differences at the level of 0.05
between lab tests (FBS, HbA1c, Chol and TG) on diabetic patients at pre

and post diabetes educational intervention program.

8. There are no statisticaly significant differences at the level of 0.05
between diabetic patient’s knowledge at pre and post the diabetes

educational intervention program.
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CHAPTER TWO
Literature Review
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Summary: This chapter ams at reviewing the literature on the effect of
patient education on diabetes in relation to several outcomes including
knowledge, self-management, behaviours (dietary habits, physical activity,
foot care, adherence to medical treatment, self-monitoring of blood glucose
and Smoking), Clinical outcomes (glycaemic control, HbA1c, lipids, blood
pressure and body weight), psychosocia outcomes (well-being, quality of
life, depression, anxiety, empowerment and self-efficacy), Long-term
outcomes mortality complications (cardiovascular, end stage renal failure
and retinopathy, foot ulceration and amputation).

2.1. Literature Review

One of the most important aspects of diabetes management is diabetes
education which is considered as key component of prevention of diabetes
related complications. In addition to improve the glycaemic control,
diabetes education improves patients and their families’ self-care
knowledge, health believes skills and confidence, enabling them to take
increasing control of their lives. Diabetes education also promote the
patients in making therapeutic decision in order to manage their diabetes
through instituting life-style changes to minimize the impact of chronic
complications of diabetes[18,19, 20,30,31].

Literature suggesting that, patient education improves diabetes knowledge
and its management as well as physiological measures such as metabolic
control, body weight and blood pressure [29]. Of equal importance, the
literature suggests that patient education improves the quality of life for
diabetic patients when it is appropriate to the culture context of the
population [29]. The evidence on the effect of diabetes education on people
with diabetes is rarely discussed. This chapter will briefly review some of
the studies done to evaluate the effectiveness of diabetes educational
intervention program in managing diabetes as shown in the following
tables:
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Table2.1: Summary of related Studiesin USA

Authors | Milleretd (2002) | Jeremy et al(2003) mammmmvm a HamdanM | Stegal , R(2008) m%%.%w e Conti K (2007
Year [32] [33] [34] (2007)[2] [35] [36] [38]
Evaluate the impact Evaluate the effect of Examine the Measure the Determine the Evaluate theimpact | Effect of
of nutrition community —based effects of nutrition | impact of feasibility of a of the Special culturaly
Main intervention on group centered and education diabetes paraprofessional — | Diabetes Program educational
Objective | blood glucose & lifestyle intervention intervention on educationin led multifaceted for Indians(SDPI) intervention on
lipoproteins of on glycaemic control improving HbA1c | increasing nutrition education Northen.Plain
diabetic older adults type 2 diabetics levels knowledge program Indians with type
2 Diabetic
Study Randomized Randomized Before- After Cohort study / Quasi xperimental | Retrospective Case — Control
design/ Controlled trial /JUSA Oo::o__m.a wE%\. North USA des @Roo::o_ and | analysisof data JUSA
seiting Community —Based GeorgiadUSA experimental from 1994-
/ CostaRica group) / USA 2004/USA
Sample were Sample were assigned | A convenient Type 2 diabetic | African-American | 7735 records Sample randomized
Sample | yandomized to to intervention and sample of older patients control=(N=22) analysed threetime | tointervention and
Size experimental and control group diabetic adults (N=6) Experimental (N period(pre-SPDI, usual care groups
control group (N=98) | (N=75) (N=105) =29) transition and SPDI (N=114)
Main -Metabolic -Metabolic -HbA1c -HbAlc -WC,HC, -HbAlc -Blood glucose
variables Control(FBS and Control (FBS and knowledge -Weight - WT,BMI, -LDL -Weight
HbA1c)- T. Chol HbA1c) -Weight -HbA1c level -BP,-Lipids—HbA | - Chal -TG- BP -BMI
10-weeks nutrition 8- lessons of Three Six weeks of Specid Diabetes Six months of
. The .| intervention 12 —weeks lifestyle Nutrition and Educationa nutrition education | Program for dietary education
interventl | incorporated intervention( Nutrition | Diabetes classes program | intervention Indians(SPDI) intervention
on principles from and Exercise) Education and training intervention culturally based
usedin | information culturally based between Oct
thestudy | processing, learning intervention 2004-Oct 2005
theory
In Experimental In Intervention group -HbA1c level sig -Diabetes In Experimental -Significant -Educational
group -lost 1+2.2kg decreased by management group improving in group report a
- Sigimprovement in | compared withweight | 0.66% and 1.46% | knowledgewere | - Sig decreasein HbA1c ,Total Chol, | significant weight
FBS(p=0.05)andHbA | gainin control among with pre- improved systolic BP LDL, TG, and BP l0ss(3+0.81bs) and
1c(p<0.05) (0.4+2.3kQ) test HbA1c >6.5% | significantly 9.24mm/hg decreasein
Results | . 5igimprovements -FPG decreased and >8% -HbA1c levels -Sig decreasein BMI(1+0.1)
in T.Chol (p<0.05) 19+55mgin respectively -- decreased FBS 25.6mg/dl
intervention and Number of HbAlc | -Weight -Sig decreasein
increased 16+78in knowledge Q decreased TG 32.29mg/dl
control-HbA 1c dec answered -Sig decreaseiin

1.8+2.3 inintervention

correctly 42 -65%

Chol 26mg/dl
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Table2.2. Summary of related studiesin Europe

Davis et al(2006)

Authors [39] Strajtenberger et a  (2010) Molenkovic et a(2001)
Year [40] [41]
Evaluate the effectiveness of a Assess the impact of structured Evaluate the influence of a structured teaching
Main structured group education program | educational program on glycaemic program for diabetic patients
Objective | ON biomedical , psychological and control and knowledge in type 2
lifestyle measures diabetics
wE% Multicentre Cluster Randomized Before —After Study/ Croatia Follow up study for one year/ Macedonia
design/ controlled trial/ UK
setting
Control Random sample Convenient sample
Sample (N=105) (N=32) (N=110)
size Intervention
(N=102)
Main -HbA1c -HbA1c -Well —-Being
variables | -BP - BMI -Metabalic control
A_.S@m.mc_.mmv |/>\m_©3ﬁ -BP
-Blood lipids - Knowledge
The
interventio | Structured group education program | 4 weeks program consisted of four 4 days of structured teaching program/ Interactive
n for six hoursin the community educationa units group education
used in the
studv
In Intervention Group -Sig improvement in glycaemic -Sig decrease in HbA1c (9.2 - 7.7%)
-HbA1c level at 12 months control (p=0.011) -Diabetes related knowledge improved 49%-
decreased by 1.49%. -Sig decrease in BMI (p<0.001) 85%(p<0.05)
-Sig weight loss -2.98kg at 2 months | -Sig knowledge improvement -Overall well-being improved 46 — 54 (p<0.05) ((
-The odds of not smoking is 3.56 (p<0.001) depression , anxiety, and increase in energy))
higher at 12 months
Results -Sig changesin illness belief scores.

-low depression scores.
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Table 2.3 Summary of related studiesin Asia

Kiaet a (2008)

Authors [42] Malagi.U et a (2004)
Y ear [43]
Evaluate the impact of comprehensive Impact of diet modification and educational intervention on management of DM
) diabetes program for Taiwanese typ2
Main diabetes
Objective
Study Follow-up study / Taiwan Intervention study / India
design/
setting
Convenient sample of type 2 diabetic Sample assigned into four groups
Sample patients Case (Diet group,education group, diet and education group ) and Control
sze | (N=211) (N=26)
-FBS -FBS
Main -T Chal -PPBS
variables | - HbAlc -T.Chol
(measures) -TG
-HDL
in SHQM: tio Comprehensive diabetes care program Diet modification and educational intervention for six months
n
used in the
study
-Sig decrease in FBS(164 -137mg/dl)
-Sig decrease in T.Chol (198-187mg/) In Case group
-Sigincreasein HDL ( 43 -46mg/dl) (Diet group ,Education group , Diet and Education group)
Results -Sig decreasein LDL (121-113mg/dl) -Sig decrease in FBS and PPBS and Chol, LDL and TG.

-Sig decrease in HbA 1c (8.1 -7.6%)
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Table2.4. Summary of related studiesin Iran and Turkey

Authors Hydari et al (2003) Shabbidar.Seta (2005) | SyyednozadiM et Hazavehel M et a Acik Y etal
Y ear [44] [45] at(2007) (2007) (2004)
[47] (48]
[46]
Effectiveness of short Assess the effectiveness Evaluate the role of Determine the effect of Determine effect of patient
Main term diabetes education of dietary educationin physical activity and | educational program education ,exercise and diet
Objective on BMI reduction and reducing plasma glucose diet of type 2 based on HBM on on type 2 diabetic patients
metabolic control in type 2 diabetics diabetic patients diabetic foot care of type
2diabetics
Study design/ | Semi-experimental study Randomized Control / Comparative study 4 | Prospective,quasi- Case-control /Turkey
setting /Iran Iran groups /lran experimental study/lran
Sample were selected Sample were randomly Sample were selected | Sample were randomly Sample assigned into diet
Samplesize systematic randomly assigned case and control | by aim-based method | assigned into group(33),exercise and diet
(N=125) (N=135) (N=50 in each) experimental and control | group (28) and control(39)
(N=108)
-FBS -FBS -FBS Knowledge perceived -HbA1c
Main variables -Chol -Chol -2HPPBS Emo.mc: bility, mm.,.\mz? -BMI
(measures) | -TG -TG, -HbAlc barrier and benefits
-Weight -HDL&LDL -HT,WT
-BMI & BP -BP
. The . Educational program for 11 week nutrition classes Community —based Educational intervention | 8 weeks educational
Intervention seven months using Face intervention method consisted of three intervention involving
used in the to face, BUZZ groups, for 2 months sessions based on HBM lifestyle changes (Diet and
study and problem solving framework exercise)
-Sigfal in FBS (216 — In I ntervention group In Physical activity In experimental group In Diet and Diet —Exercise
178mg/dl) -Weight lost 1.5+2.2kg group - Mean score of HBM group
-Sig decrease in Chol -Sig decrease in FPS -Sig decreaseiin elements changed -Sig decreasein BMI
(194- 172) 21+55mg/dl FBS,PPBS, HbA1lc significantly values
-Sig decrease in TG (214 -Sig decrease in HbA 1c In Diet group In Diet-Exercise group
Results —192) 1.9+2.1% -small decreasein -Sig decreasein HbA1c

-Sig decrease in BMI (26
—24)

FBS

Both groups(Diet &
Physical)
-improved variables
but not sig
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Table2.5. Summary of related studiesin Arab countries

Authors Al-Rabeeie Hurani.H Neglaa.M et & Al-Humrani.A
Year (2006) (1991) (2009) (2009)
[49] [50] [24] [29]
Examine the effect of | Evaluate the Evaluate the Examine the impact of
Main diabetes education effectiveness of effectiveness of health education
Objective | @MONg adult diabetic dietary educational educational program | delivered by PHCC
patientsin Y emen programin a on type2 diabetic pts | setting on control of
Jordanian diabetic pats diabetes
%Mgw / Intervention study Intervention study / Pretest — post test Retrospective case
wm:_ﬂ g /Y emen Jordan study /Egypt control Study /KSA
Sample randomly Sample randomly Sample selected by 198 typ2diabetic files
) distributed into assigned into 53 systemic random were analyzed
Samplesize | jptervention and (case) sampling
control 17 (control) (N=125)
(N=200)
-FBS -WT -RBS -FBS
Main -PPBS -BMI -HbA1c -Chol
variables | \ygight -FBS -BMI
(measures) | i nowledge level -HbAlc
-T Chol ,and LDL
The Six months of diabetes | 9 months of dietary Health education Health education
intervention | educational intervention massages in aform program delivered by
usedinthe | jntervention of group discussion | PHCC
study in athree sessions
In Intervention group | In Experimental group | -Sigimprovementsin | -Females had sig higher
-Sig improvement in -Sigreduction in WT, | patient’sknowledge | BMI&FBS than men
knowledge on BMI, HbA1c,T.Chol and attitude. -Females had sig poorer
Results diabetes and LDL -Sig improvementsin | diabetes control than
-Sig decrease in FBS FBS and HbA1c men

and PPBS
-Sig decreasein
Weight
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2.2. Globally

A cohort study has been carried out in United States of America in 2001
when Miller,CK. et al. evaluate the impact of nutrition intervention on
blood glucose and lipoprotein levels for 92 type 2 diabetic patients aged
more than 65 years old. Sample was randomized to an experimental and
control group and introduced a ten weeks nutrition education intervention.
When the patients were evaluated, the experimental group showed a greater
improvement in fasting plasma glucose (p=0.05) and glycosylated
hemoglobin (p< 0.01) than the control group. So it is clear that the older
diabetic patients need additional education to achieve metabolic control to
reduce morbidity and mortality associated with diabetes [32].

In 2002, a randomized controlled community -based study was conducted
by Jermy,D. et al in rural Costa Rica, 75 adults with type 2 diabetes were
assigned to the intervention and control group and participate in a 12 weeks
community-based of nutrition classes and exercise. It was found that the
intervention group lost 1 = 2.2 kg with aweight gain in the control group of
0.4 + 2.3kg (p=0.028). Fasting plasma glucose decreased 19 + 55mg/dI in
the intervention group and increased 16 + 78 mg/dl in the control group
(p=0.048). While glycosylated hemoglobin decreased 1.8 + 2.3% in the
intervention group and 0.4 = 2.3% in the control group (p=0.028). Thus the
glucose control of type 2 diabetic patients can be improved effectively in
devel oping nations through community-based, group-centered public health

interventions addressing nutrition and exercise [33].

Educational and nutritiona interventions was observed to have improved
the diabetic patient’s self-management activities with concurrent decrease
in Alc levels according to the study by Redmond, E and others in 2006[34]
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.This study was carried out on a convenient sample of 91 older adults with
diabetes in ten senior centers in North Georgia who completed eight
lessons in nutrition and diabetes intervention delivered by trained educators
over three to five months at each site. When the patients were evaluated
regarding Alc knowledge and levels .They showed a significant decrease
by 0.66% among those pretest Alc level > 6.5% and 1.46% among those
pretest Alc level > 8% (p< 0.01). Compliance with hedlthy diet, testing
blood sugar and inspecting shoes was aso increased significantly (p<
0.05). Moreover, numbers of A1C knowledge questions answered correctly
were increased from 42% to 65% (p < 0.001) following intervention. There
were severa limitations to the study .The study were not a randomized
trial, so the effect on outcomes may be not based on the intervention, the

sample size was small, and there was no control for comparison [34].

To evaluate long term — effect of diabetes educational program in
increasing knowledge and promoting healthy lifestyle behaviors in adult
patients with type 2 diabetes. A study was conducted by Hamdan, M in
which six patients enrolled in (Caring For your Diabetes) educational
program classes sponsored by Mountain State Health Alliance (MSHA)
between October 2004 and October 2005. At the end of the program,
results reported a good knowledge of diabetes management among the
participants. In addition, a positive relationship between Alc and weight
changes of all six participants were reported as weight decrease, Alc
decreased. While the effect of medications or insulin was not taken into

considerations and small group sample size may be limitations of the study

[2].



30

In the contrary, the result of a short-term study conducted by Robin Lee
Stegal to determine the feasibility of paraprofessional —led multifaceted six
week education program ((three lessons from From My Pyramid to the
Plate and other three lessons are cooking sessions and recipes from the
((Dining with Diabetes)) by a Clemson Extension paraprofessional in adult
African Americans of lower income and educational level with type 2
diabetes suggested that the paraprofessional model of nutrition education is
an effective way to improve important health measurements and then

decrease the diabetes rel ated health costs to the community[35].

A quasi-experimental design consisted of a control group and an
experimental group with pre and post test administration was applied. The
experimental group showed a significant decrease in systolic blood
pressure by 9.24mm/hg, Fasting blood sugar decreased by 25.6mg/dl,
triglycerides decreased by 32.29 mg/dl and cholesterol decreased by
26mg/dl, these results may lead to a reduction in complications among
African Americans. In addition a significant improvement in knowledge

twice than that in a control group were reported [35].

The Alaska Native Medical Center diabetes program analyzed diabetes care
and outcomes audit data from 1994-2004 by Rameesh and others to
evaluate the impact of special diabetes program for Indians (SDPI) funding
on process and intermediate outcomes. The study analyzed 7735 randomly
selected records for trends over three time periods (pre-SDPI, transition and
SDPI). Fewer than 4% of patients on any time period had type 1 diabetes.
Alc, total cholesterol and LDL cholesterol, triglycerides and blood
pressure significantly improved from the pre-SPDI to the SPDI period.

However, as the number of people with diabetes increased, the percentage
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of patients receiving foot, eye and dental exams decreased as did the
percentage receiving nutrition, exercise and diabetes education. The
benefits of this retrospective study reinforce the value of SPDI as an
essential part of diabetes care and suggest that an enhanced health care
infrastructure, an accurate registry, standardized guidelines for care and
annual evaluation and feedback to clinicians have resulted in positive

changes in intermediate outcomes for people with diabetes 36].

Several studies have been done to determine whether attendance at the
nutrition and education program had any effect on the A1c knowledge and
Alc blood levels. A study was conducted by Sara Burnet in 2002 in which
105 type 2 diabetic patients in senior centers in North Georgia were
included. Eeight lessons were offered at each Senior Center over athree to
five months period based on the interest and available dates for scheduling
at each Senior Center. At baseline, 57% of participants had blood Alc
levels >6.5% and 53% scored <30% on the Alc Knowledge Questionnaire.
Higher Alc knowledge at baseline was negatively associated with age
(P < 0.05) and blood Alc levels (P < 0.07), but not with gender (P = 0.57)
or race (P = 0.77). Following the intervention, the percent of participants
who scored 40% or higher on Alc knowledge increased from 48% to 82%
(P <0.001). Blood Alc decreased by 0.66% (mean decrease from 8.46% to
7.80%) in those with initial Alc >6.5% (n = 43, P < 0.01) and by 1.46%
(mean decrease from 9.92% to 8.46%) in those with initial Alc levels of

>8.0% (n = 21, P < 0.01) [37].

According to a study by Kibbe Conti(2007), a culturally based (Medicine
Wheel Model for Nutrition) educational intervention was established on an

intervention group of 60 Northern Plains Indians with type 2 diabetes for
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six months and 54 usua care group. Comparison between groups reported
a significant mean weight loss (3£0.8) Ibs p<0.05 from baseline to
completion whereas the usual care group reported no significant weight
change from baseline to completion so the introduction of a culturaly
based nutrition intervention promote a positive changes in weight control

intervention [38].

A cluster randomized controlled trial done by Davis et a from 2004 to
2006, 207 general practices (105 control, 102 intervention)were recruited
from 13 primary care sites across the United Kingdom, 824 (387 patientsin
control, 437 patients in intervention) adult newly diagnosed type 2 diabetic
patients were selected , the intervention group was exposed to a structured
group education program for six hours delivered in the community by two
trained health care professional educators compared with a usua care
(control group). When the patients were assessed at 12 months of the study,
Alc levels had decreased by 1.49% in the intervention group compared
with 1.21% in the control group. Moreover, the intervention group showed
a greater weight loss -2.98 kg compared with 1.86kg in the control group.
The odds of not smoking were 3.65 higher in the intervention group. The
intervention group showed significantly greater changes in illness belief
scores (p=0.001). The intervention group had a lower depression score
(p=0.032). A positive association was found between change in perceived
personal responsibility and weight loss (p=0.008). Whereupon, A greater
improvement were noted in weight loss and smoking, beliefs about the
disease after introduction of a structured group education program for
patients with newly diagnosed type 2 diabetes. The study has shown that
the group a structured education for newly diagnosed type 2 diabetic
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patients can successfully engage patients in starting additional lifestyle

changes sustainable over 12 months from diagnosis [39].

The results of a study done by M. Strajtenberger et a in 2010 on the
evaluation of the impact of structured educational program on glycaemic
control and knowledge as measured by HbA1c in type 2 diabetic patients
congtitute an efficient tool to improve the patients knowledge, glycaemic
control, BMI and HbA1c. The program was amed at drawing attention to
the importance of patient education in improving knowledge about the
disease and glycaemic control in type 2 diabetes .Anthropometric
parameters and disease knowledge test and glycaemic control as assessed
by HbA1lc were recorded at the beginning of the program and at three
months after the program , six months after the completion of the program
in a random sample of 32 diabetic patients from the Slatina Diabetes
Counsdlling Unit In Croatia who attended 4-weeks educationa units
program . Patient education was found to have significantly improved
glycaemic control (7.94+1.42 vs. 7.52+1.04, p=0.011), body mass index
(30.3t4.2 vs. 29.5+4.0, p<0.001) and knowledge about the disease
(p<0.001) six months after the program [40].

A one year follow up study was done by Milenkovic, T et a in 2001, to
evaluate the influence of a structured teaching program for interactive
group education in diabetic patients on insulin therapy on their overal
well-being and metabolic control. The study included 110 diabetic patients
on insulin therapy at University Department of Endocrinology Diabetes and
Metabolic Disorders , School of Medicine in Skopje(Macedonia) .Late
complications were present in 65% of the patients ,diabetic retinopathy in
32%, diabetic nephropathy in 7% diabetic neuropathy in 42% of patients,



34

none of the patients had undergone any similar program , A validated
diabetes related knowledge questionnaire and patient’s overall well-being ,
(Depression , anxiety, energy) questionnaire was assessed before
participation in the program . The study patients attended a 4 — day
program of interactive group education. All parameters measured had
improved significantly by one year, a significant improvement in metabolic
control, HbA1c decreased from 9.2+1.3 to 7.7+1.8%(p<0.0005), diabetes
related knowledge improved from 49.1+16.8 to 85.4+14.3%(p<0.05) and
patient overal well-being improved from 46.6£8.3 to 54.8+5.9 (p<0.05)
due to reduction in depression (p<0.003) and anxiety (p<0.004) and
increase in energy (p<0.0006) and well-being (p<0.002). Thus, the study
confirmed the necessity of diabetes education to achieve the overall well-
being of the patients as important outcomes of the diabetic education .A
weak point of the study was the fact that it was non-randomized,

uncontrolled study [41].

To demonstrate the advantage and effectiveness of comprehensive diabetes
care program in type 2 diabetes in Taiwan, a follow up study was
performed by Kia, T et a for 211 diabetic patients at Kaohsiung Medical
University Hospital. Patients were provided comprehensive care program
.Baseline clinical and biophysical variables ((FBS, Cholesterol, High
Density Lipoprotein (HDL), Low Density Lipoprotein (LDL), HbA1c))
were carried out at 3,6,9,12 months . A significant reduction in fasting
plasma glucose were observed(164.6£60.4 vs. 137+37.5 mg/dl, p<0.001) ,
aso lipid profile were decreased significantly whereas total serum
cholesterol (198.7+38.8 vs. 187.2+43.1 mg/dl, p<0.001): HDL cholesterol
(43.2+10.2 vs. 46.2+11.7 mg/dl, p<0.001); LDL cholesterol (121.1+32.9
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vs. 113.1+29.6 mg/dl, p<0.005).Moreover, A significant reduction in
HbA1c level in male patients were reported (8.16+1.99% to 7.61+1.31%
and 7.72+1.40% after 9 months and 1 year respectively , p<0.05) .The
change in HbAlc level was significant in patients whose duration of
disease was shorter and in those with high baseline HbA1c levels. Thus,
introduction of comprehensive diabetes care program was found to improve
glycaemic and cholesterol control, especially in males and who had
diabetes for shorter periods and had high baseline HbA1c level, so diabetes
education should be offered to patients as close to the time of diagnosis as
possible [42].

Life style risk factors including diet modification and education (cigarette
smoking, overweight, physical activity and monitoring and self-
management), if effectively controlled can lead to decreasing of
cardiovascular disease risk. In 2004, Malagi,U and Naik,R studied 26 type
2 diabetics above 50 years attending diabetic clinic at Railway Hospital
Hubli. Patients were selected and randomly assigned to four groups, diet
modification group, education and counselling group, diet and education
combined group and the control group. The three groups were taken as
intervention group with six to seven patients in each .The diet group was a
diet plan for each patient to follow it for six months. Education and
counselling group covered causes, risk factors, complications, exercise and
monitoring blood sugar .Flash cards, charts, pamphlets hands out, video
cassettes and live samples were used. The intervention was assessed at the
end of two, four and six months. The intervention group reported a
significant decrease in FBS and Post Prandial Blood Sugar(PPBS) at the
end of the study( FBS 196.5 fourth month vs. 155.7 mg/dl initia,
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p<0.0land PPBS 167.63 fourth month vs. 131.67 initial, p<0.01).The
maximum decrease among FBS was in diet group(45mg/dl) followed by
education group(35.15mg/dl)and diet and education group (28.85mg/dl)
Among PPBs a maximum reduction was in diet group (71mg.dl) followed
by diet and education group(36.15mg/di)and education group(9.54mg/dl)
.The cholesterol level of the intervention group was significantly lower
than in control group at fourth month(178.3 vs. 237mg/dl, p<0.01)and at
six months ( 193.4 vs. 232mg/dl, p<0.01) the diet group showed a
maximum decrease in cholesterol .About LDL , the diet group showed a
maximum decrease (18.78mg/dl) followed by education group(10.63mg/dl)
and diet and education group (4.13mg/dl).While , TG values showed more
decrease in education group (21.29mg/dl) followed by diet and education
group(18.7Amg/dl) and diet group(17mg/dl).About HDL was more
prominent in diet group (5mg/dl). So, the diet adherence in this study
resulted in improvement in FBS, PPBS, Cholesterol. The significant
decrease in blood lipids and increase in HDL during intervention shows a

decrease in cardiovascular risk [43].
2.3. Regionally

In a semi-experimental study,(2003) Launched at Buali-Hospital Diabetic
Clinic in Zahadan(lran), 125 type2 diabetic patients were selected
systematic randomly, mean age of the patients was 47 years , diabetes
duration 12+7 years , 52% males and 48% females. Laboratory tests (FBS,
Chol, and TG) were conducted before educational program and after
constant education. A developed educational program covering all aspects
of diabetes took place over seven months. Printed Farsi pamphlets ,hands

out were given to the patients, in addition to video films were shown in the
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waiting area, .In addition to this program , One to one counselling sessions
face to face ,buzz groups , problem solving group were arranged .At the
end of the program , the diabetic patients significantly increased their
consumption at complex carbohydrates , physical activities and decreased
fat intake .The mean FBS before education was 216.17mg/dl which fell to
178.39mg/dl after education .The patients had significantly lower
cholesterol level (172mg/dl, p=0.005) TG decreased from 214.13mg/dl to
192.37mg/dl after education (p<0.001) ,BMI decreased from 26.8+2.2 to
24.01+2.05 kgm2 (p=0.004). This study clearly demonstrates the great
benefits of diabetes self-care education. Results are encouraging as diabetes
education is an appropriate and achievable mode of therapy in developing
countries whereas, illiteracy is common. This necessitates education by
verbal teaching sessions rather than by posters, the challenge is how to

continue benefit from long term education [44].

Previous studies had shown that the patient education adds a value to
diabetes management particularly dietary management which can improve
diabetes control. A Randomized —control study conducted by Shabbidar et
al to assess the effectiveness of dietary education in reducing plasma
glucose levels in type 2 diabetic patients was conducted by Endocrinol ogy
Research Center in Razi Hospital (Iran) in 2005 .135 adult patients were
assigned randomly to an intervention and control group .The intervention
group start a 12 week lifestyle intervention while the control group receive
usual care. The lifestyle intervention included 11 weekly nutrition classes
offered twice per week about the basic food groups and other related
aspects of diet .At the end of the program, the mean BMI decreased 0.5+0.9
kg/m in the intervention group and increased 0.3+2.2 kg/m in the control
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group (p=0.022) weight decreased 1.5+2.2 kg in the intervention group
band increased 0.5+2.3 kg in the control group(p=0.01) .FBS decreased
21+55 mg/dl in the intervention group and increased 19+78 mg/dl in the
control group (p=0.028) HbA1c decreased 1.9+2.1% in the intervention
group and increased 0.2+2.2% in the control group (p=0.022). Trends
towards decreased medication usage were observed in the intervention
group. This study provides evidence that nutrition education can be
effectively implemented and important health indicators significantly
improve particularly BMI and FBS and HbA1c which reduce risk factors
for diabetic complications [45].

Lack of physical activity and inappropriate nutrition habits is one of the
lifestyle factors related to increasing prevalence of diabetes particularly in
developing countries. Seyyednozadi M et a conducted a community based
intervention between 2006-2007 in Persian Diabetes Clinic and Khorasan
Diabetes Research Center .In this community based study ,type 2 diabetic
patients were alocated randomly in one of the following groups
Jecommended physical activity group, recommended diet group,
recommended both physical activity and diet group and control group
FBS, PPBSHDbAlc, weight, blood pressure were measured before
intervention and after 2 months of the intervention .The study reported that
the physical activity group had a significant effect in decreasing FBS,
PPBS and HbA1c (P<0.030) whereas, the diet group showed a merely
significant decrease in FBS(p=0.32).but the diabetic patients who were
recommended for both physical and diet group have improved variables but
they are not significant, although they have decreased the weight and drug
(p<0.024)while the control group reported an increase the drug use .The
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finding of this research confirmed the great role of physical activity in
decreasing FBS, PPBS and HbA1c and constitute a critical component of
diabetes management . Moreover, following the diet pattern has an

important role in controlling the medicine consumption [46].

It has been demonstrated that education and awareness about foot
problems can bring about a significant reduction in amputation rates as well
as the cost of management. Hazavehel et a conducted a Health Belief
Model (HBM) educational program on diabetic foot care for adult type 2
diabetic patients and the effects were studied in 108 patients from
Kermanshah city Diabetes Research Center, Iran. The patients aged less
than 60 years old, participated in three educational sessions ,60 minutes
long based on HBM, using lecturing , question-answers , group discussion,
role playing , and practical demonstration methods as well as diabetic foot
images related to foot caring .The post intervention was conducted after
one month of the educational intervention .The results indicated that the
mean scores of knowledge , perceived susceptibility , severity, barrier and
benefits were in the mediate level , but the cues to foot care action were at a
very low level. The mean scores of al HBM elements of experimental
group changed significantly after the intervention and in comparison to the
control group. Thus the education courses improve the foot care on the
basis of HBM model through promoting perceived susceptibility, severity
and perceived threat and also perceived benefits and barriers by using
practical methods such as using the educational pictures, increased mean
grade scores of foot care in the experimental group so that it was 177 times
that in the control group. So education based on HBM model was effective
and led to improved foot care [47].
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The effect of diet and exercise on the regulation of blood glucose in
diabetic patients has been shown in several small and large scale studies
An intervention program was carried out to determine the effectiveness of
lifestyle changes involving diet and exercise on efficiency of ora ant
diabetic therapy in patients with type 2 diabetes mellitus in primary health
care settings in the eastern Turkish city (Elazig) .Acik, Y et a selected
randomly two out of sixteen primary health care center present in Elazig
city center for involvement of the study. Of total 100 participants, 33 were
instructed to follow the standard diet , 28 patients performed exercise in
addition to the standard diet and 39 did not participate in either exercise or
follow the diabetic diet (control group).The HbAlc levels and BMI was
measured before and after 8 weeks program and comparisons between
groups were made. The results did not report a significant difference
between the groups with respect to the initial BMI. After intervention the
BMI values of the diet and the diet-plus exercise groups decreased slightly
(p=0.16).The initial HbA1c of patients in diet-plus exercise group were
significantly higher than the diet group and the control group (p=0.001).
After the 8 weeks intervention program HbA1c for this group were reduced
significantly and were no longer significantly different from the other
groups (p=0.11). Thus, this 8 week intervention program involving the
lifestyle changes of diet and diet-plus exercise achieved better results in

glycemic control.

Moreover, reduction in HbA1c through lifestyle changes will delay the
onset and slow the progression of microvascular complications and
improving the length and quality of life for people with type 2 diabetes
[49].
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The Arab regions like other developing countries, diabetes looms as a
potential challenge to health services. Achieving glycaemic control in
diabetic patients has proven a rea challenge to hedth providers in
developing countries. To examine the effect of diabetes education among
adult diabetic patients in Republic of Yemen. Al-Robeeei. N conducted
intervention study at the Diabetic Center located at Sana’a (Y emen), 200
diabetic patients were randomly distributed into intervention and control
groups .The patients in the intervention were given diabetes education for
1-2 hours, once a week, every two weeks for six months using posters,
pamphlets and other educational materials. Knowledge, FBS PPBS and
weight were assessed at baseline and endline. This study revealed that
diabetes education improved the patient’s knowledge on diabetes and it’s
management, glycaemic control and body weight over the short period of
the study, where the intervention group showed a significant improvement
in knowledge (p<0.001), and FBS, (p<0.05) and PPBS (p<0.05).A
significant improvement was also observed in weight in intervention group
(p<0.05).This study has an important effect for initiating diabetes self-

management education in Y emen [49].

The results of a study on the evauation of the effectiveness of dietary
educational program in a sample of Jordanian diabetic patients on the
improvement of their compliance and control of their body weight, blood
sugar and lipids suggested that the patients who attended the educational
program had a better compliance and better control of weight, sugar and
lipids. .Clinical and anthropometric parameters were recorded at the
beginning of the program and nine months after its completion in 53 type 2

diabetic out-patients who attended the program and in 17 type 2 diabetic
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out-patient of similar characteristics who did not receive any dietary
educational program .At the end of the study ,it was found that the control
group maintained the same parameters as compared to the intervention
group .A dignificant reduction (p<0.001) in body weight(2.18kQ),
BMI(0.8%), FBS(48.8mg/d), HbA1c(1.87%),total cholesterol (47.4mg/dl)
LDL (61.6mg/dl).HDL showed asignificant Increase (14.6mg/dl) [50].

Moreover, an intervention study was carried out by NeglaaM et a on 122
randomly selected type 2diabetic patients who attended an educational
program in diabetic clinic in Zagazig University(Egypt) in 2009,to evaluate
the effectiveness of educational program on patients in the clinic .
Educational massages (printed coloured pictures) were prepared covering
important items about diabetes applying a group discussion method .Blood
samples were taken at the beginning for Random Blood Sugar(RBS) and
HbA1c and at the end of the study. Knowledge was significantly poor
among females, not educated, low social classes and rural residence .At the
end, a significant improvement was revealed in patient’s knowledge and
attitude regarding different aspect of disease with lowering of their mean
level of blood sugar and HbA1c .So, This results reflects that the change
that occurred in the patients concerning their knowledge and attitude
towards diabetes were effective in changing patient, behaviour. Thus , this
study send a strong massage to diabetes health care provider and educators
for the actual need for developing education and prevention program about
type 2 diabetes at out-patient clinics[24].

Some studies have indicated that FBS,HbAlc,Body weight and blood
pressure are al improving by a diabetic education programme especially

when appropriate to the culture context of the population .To examine the
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impact of heath education delivered in PHC setting on the control of
diabetes, aretrospective study was conducted in the PHCC of Shamasanin
Abha(KSA), where 198 patients files out of 475 type 2 diabetic patients
registered were revised concerning socio-demographic data , last FBS, last
cholesterol, BMI, health education checklist. Results revealed that FBS
levels were significantly higher in females than in males, denoting poor
control of diabetes, Males had received significantly more health education
sessions than females .Femal es were significantly more obese than males as

significantly poorer diet compliance [29].
2.4. Locally

In Palestine, a follow up descriptive study was conducted in a rural
Palestinian community focuses on diabetes self-management showed that
poor self-management among diabetic patients in Kobar village indicated
by high FBS, HbA1c and signs of the metabolic syndrome which in turn
confirms and marks the importance and very urgent need for diabetes
education, which encourages and helps lifestyle changes and consequently
self-management for diabetic patients [25].



CHAPTER THREE

Resear ch M ethodology
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Summary: This chapter is devoted to specify the steps and the
methodology taken in carrying out the research endeavor. In this chapter,
the researcher presents the study design, setting, study population,
sampling, inclusion and exclusion criteria. Moreover, intervention program
components and instruments used in the study were discussed. In this
study, the researcher confirmed the recruitment process and measurements,
|aboratory tests done in the study were listed in details .The process of
preparing and collecting data, the main statistical methods of analyzing the

designed study were mentioned.
3.1. Study Design

A guasi-experimental study with pre and post-test was carried out through
the diabetic clinic in Tulkarm Directorate of Health based on educational

intervention program.
3.2. Study Setting

Tulkarm governorate is an administrative district under the control of
Palestinian National Authority. Tulkarm is 68 Km to the north of Jerusalem
with a total area of 326 Sg. Km and 188,870 inhabitants according to
Palestinian Central Bureau of Statistics estimation in 2009[51]. Tulkarm
governate includes 36 surrounding villages distributed among three

geographical areas which are:

1.Asharawya ((Sheweke ,Deir Algosoon,Al-Jaroosheya, Atted |, lllar |,
Sayda, Zeita, Baga Ashargeya, Nazlat Essa, and Qafeen))

2.Wadi Ashaeer (( Kufr Ellabad , Balaa, Anabta , Kufr Roman , Rameen,
Biet Leid , Safareen and Shofa)) .
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3. Alkafreyat ((Faroon , Kufr soor , Kufr Zebad , Kufr Jammal )) in
addition to Tulkarm city and refugee camp of Noor Shams and Tukkarm
Refugee. Tulkarm Directorate of Hedth provides primary hedth care
services to the citizens including services to diabetic patients. The clinic
that provides services to diabetic patients includes 2159 file(all types of
diabetes) from all over Tulkarm district as 612 files from the city and 1547
files from the surrounding villages in 2009[52].

3.3. Study Population and Sampling

The population of this study was all type 2 diabetic patients at any age or
sex, on ora hypoglycaemic agents, and visiting the clinic monthly or
biannualy, registered in the diabetic clinic at Tulkarm Directorate of
Health until the date of 31/12/2009, which accounts 959 patients.

A convenient sample of 824 type 2 diabetic patients visiting the clinic over
the period from 10/5/2010 to 10/7/2010 was selected and asked to
participate in the study. Of the 824 diabetic patients, 689 patients agreed to
participate in the study and conducted pre-test, (response rate was 85%).
Out of 689 patients, 330 patients attended educational intervention
program. Out of 330 patients, 215 patients conducted post-test as shown in
table 3.1.



47
Table 3.1: Study population and sample distribution
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Shweke 31 17 17 0 8 6
Aljarosheye 10 9 3 6 2
Attel & Deir 121 113 103 10 32 24
Algoson
Zeita 29 28 24 4 16 11
Illar 41 34 27 7 16 11
Saida 21 19 16 3 10 8
Baga Ashargeye 47 41 34 7 30 21
& Nazlat Essa
AnazlaAshargeye | 19 14 9 5 2 2
Qafeen 98 86 79 7 34 19
Balaa 39 31 31 0 21 16
Kufr Ellabad 51 47 30 17 21 13
Anabta & Kufr 43 34 27 7 13 9
Romman
Rameen 37 31 31 0 23 13
Biet Leid & 89 69 56 13 26 20
Safareen
Shoofa 27 24 16 8 8 0
Faroon 12 12 10 2 10 6
Kufr Soor Kufr 44 37 31 6 18 12
Zebad & Kufr
Aboosh
Kufr Jammal 33 24 21 3 11 6
Tulkarm 167 154 124 30 29 17
Total 959 824 689 135 | 330 215
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3.3.1. Inclusion criteria

- Registered type 2 diabetic patients at any age or sex in diabetic clinic until
the date of 31/12/2009.

- On hypoglycaemic agents.

-Visiting the clinic regularly for treatment or follow up. (Monthly or

Biannually).

3.3.2. Exclusion Criteria

- Not registered in the diabetic clinic.

- Diabetic patients attending UNRWA and military services

- Unable able to visit the clinic for any reason during the period of the
study.

- Oninsulin or combined therapy.
3.4. Recruitment
-Patients were recruited by the researcher through facilitators in civil

society organizations and sport clubs in different locations (place of

residence) in the district and given an appointment for the session.

- Each patient was recruited by the researcher through their mobile number
one day before the date of the session and immediately before the session

or through their routines visit to the diabetic clinic.

-The physician in diabetic clinic asked not to change the medication plan

during the study in order to avoid any confounding variables.

-The researcher had a good relationship and trust with the patients prior
starting the study which facilitates the implementation of the study.
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3.4.1. Non participant’s profile
Reasons for patients declined to participate in the study

1) 35 patients declined to participate in the study for social reasons (feeling
stigma from the disease, sharing the lectures with their friends, relatives

and contacts).

2) 39 patients declined to participate in the study for negative attitudes and

beliefs towards attending lectures.

3) 20 patients declined to participate in the study for time reasons (can’t
skip their work).

4) 41 patients declined to participate in the study for health reasons
(physically disabled and can’t come to education site).
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959 Type 2 diabetic patients (on oral agentsor diet) registered and visiting the clinic monthly
or biannually

A 4

824 Type 2 diabetic patients visiting the clinic from 10/5/2010 - 10/7/2010
Patients were asked to participate in the study

A 4

689 type 2daibetic patients agreed to participatein the study
- Basic information Questionnaire (with informed consent) werefilled
- Anthropometric Measurement (WT, HT WC, HC) were measured
Pre-test - Blood samplesfor lab tests (FBS, GHA1c, Chol and TG) were drawn

A 4

-330 patients attended an educational intervention in patient’s place of resident
- Knowledge evaluation questionnaire were distributed at the beginning of the
I ntervention Session

Session components: was definition of diabetes mellitus, symptoms, risk factors,
complications, main aspects of self-care of the disease. Main aspects of diet and
Physical activity

After three months

v

y
215 patients wer e re-assessed the following:

- Anthropometric Measurement (WT, WC, HC)
Post-test - Blood samplesfor lab tests (FBS, HbAlc, Chol, TG)

Figure 3.1: Flow chart of the study
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3.5. Pilot Study

The pilot study was carried out in order to identify the possibility of
problems to revise the data collection methods before starting the actual

research which were the following:-
1. Decideif the selected tools are appropriate.

2. Testing the questionnaire to find out if the questions are understood and

easily answered.

3. Assess if the sequence of the questions is logical, clear and translation

accurate.

The pilot study was carried out at the diabetic clinic during the patient’s
routine visit with two weeks interval. A total of 20 registered diabetic
patients were asked to answer the basic information questionnaire and
knowledge evaluation questionnaire, although, those patients were not
included in the study.

The type, sequence, misunderstanding, rephrasing and removing of the
guestions in both questioners were changed three times after finishing the

pilot study.
3.6. Data Collection

Data were collected by the researcher over the period of two months
between 10/5/2010 to 10/7/2010 during the patient’s routine visit (monthly
and biannually) to the diabetic clinic at Tulkarm Directorate of Health.
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Patients were interviewed by the researcher using a basic information
guestionnaire on demographic data, anthropometric measurement and other

health variables after their informed consent to take part in the study.
3.7. Intervention Program Components

A group-based educational intervention session about diabetes was
conducted by a researcher (who is working as a heath educator at the
Health Directorate of Tulkarem). This session is a four hours education
program. It was presented once at the patient’s place of residence according
to a previous appointment with patients in the location. A plain flip chart
was used as a teaching aid while presenting the session at all locations. The
program includes definition of diabetes mellitus, symptoms, risk factors,
types, treatment and complications and main aspects of self-care of the
disease (foot care, eye care, and blood glucose monitoring), main aspects of
dietary management, weight reduction, blood pressure, smoking, periodic
investigations, home monitoring and importance of physical activity) for

diabetic patients.

At the beginning of the session a pretest knowledge evaluation
guestionnaires were distributed to the diabetic patient’s attendance. And at
the end of the session a coloured educational materials printed in Arabic
language were distributed (Appendix 6).The educational materials were
developed and approved by Health Education and Promotion Department
of the Palestinian Ministry of Health. The educational materials include the

following:

- Flip Chart about dietary management for diabetic patients.
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- Booklets, brochures and handbooks about definition, types, symptoms
and risk factors of diabetes mellitus, complications, diabetic foot, diabetic
eye and self-management of diabetes, importance of exercise and

investigations especially glycosylated haemoglobin.

In addition, diabetic patients were allowed to ask questions about the topic
being presented. The researcher was in a continuous direct contact with the
patients through their phone and via e-mails to answer any question for two

to three months before starting the post-test.
3.8. Study I nstruments
(1) A basic information questionnaire (Appendix 1) was developed

with informed consent and validated by diabetes specialist and then tested
on 20 patients. The questionnaire was filled by the researcher through using

aclear Arabic language.
The questionnaire includes the following sections:
1. Patients file number, place of residence and telephone number.

2. Socio-demographic data: including sex, age, place of resident, marital

status educational level, occupation, income level and family size.

3. Anthropometric measurements and lab tests: including height, weight,
body mass index, waist circumference, hip circumference, waist to hip
ratio, fasting blood sugar, glycosylated haemoglobin, total cholesterol and

triglycerides.

4. Diabetes related data: Duration of disease, family history of diabetes,

other treatment, and presence of complications.
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5. Health Education data: Previous health education programs.

6. Lifestyle data: including smoking, daily and previous physical activity
and dietary history.

(2) A Knowledge evaluation questionnaire (Appendix 2) was designed and
implemented by the researcher to measure the degree of knowledge and
understanding of patients in managing their diabetes. The questionnaire
was filled by the patients before starting the session and after two to three
months at the end of the study. The questionnaire consists of 40 multiple
choice questions covering different aspects of diabetes including definition,
types, risk factors, symptoms, complications, main aspects of self-care, and
main aspects of dietary management and importance of physical activity
for diabetic patients.

3.9. Reliability and Validity

Testing of the knowledge questionnaire for reliability and validity yielded
positive results .Content validity of an origina 40 items knowledge
evaluation questionnaire was evaluated by diabetes specialists. Based on
their feedback, three items were dropped, one item was added, four items
were changed and several items were rephrased for clarity. Thisresultsin a
new version of the instrument which was administered to a pilot sample of
20 patients.

Internal consistency measure (Cronbach,s alpha) were 0.79 for the total

guestionnaire at the beginning of the study and 0.72 at the end of the study.

Among lab tests which are FBS, GhA 1c, Chol, TG, every tenth sample was

drawn from the entire study sample for standardization by the same lab
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technician and send to Biet Lied laboratory for evaluation which used the
same procedures and kits that are used in Tulkarm directorate of Health.

3.10 Anthropometric Measurements

-Anthropometric measurements were measured at the beginning and at the

end of the study by the researcher and the same clinic nurse.

-The following anthropometric measurements were obtained twice each
time for the diabetic patients and then calculating the average of the two
readings (at the beginning and at the end of the study).

*Height (HT): patients were measured stand with heels together without
shoes, eyes directed forward and reduced the measuring plate on the scalp
to provide the correct level using a mechanical column scale (Appendix 3)
without changing the scale location after adjusting it prior to use in order to

ensure accuracy of measurements.
N.B. The height was measured at the beginning of the study only.

*Weight (WT): patients were measured wearing light clothes without
shoes and standing with their weight balanced on both feet using a
mechanical column scale (Appendix 3) without changing the scale location

after adjusting it prior to use in order to ensure accuracy of measurements.

*Waist circumference (WC): patients were measured by the researcher for
males and by the clinic nurse for females asking them to stand erected and
has relaxed the abdominal muscles and breathes normally using a BP-
KC5315-500-1 tape measure. (Appendix 4).The tape was placed
horizontally at the level of midway between the lower rib margin and iliac
crest.
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Normal level according to WHO cut-off points (2008) in women is < 80 cm

and < 94 cmin men [53].

*Hip circumference (HC): patients were measured by the researcher for
males and by the clinic nurse for females using a BP-KC5315-500-1 tape
measure (Appendix 4). Hip circumference was measured as the maximal
circumference over the buttocks. Normal level according to WHO cut-off

points (2008) in women is< 88 and < 102 cm in men [53].

*Blood Pressure (BP): systolic blood pressure (SBP) and diastolic blood
pressure (DBP) was measured by the researcher using a mercury
Sphygmomanometer (Appendix 5). Patients were asked to sit in a relaxed

position and a large adult — size cuff was used.

*Body Mass Index (BMI): it is a ssmple index for weight- height that is
commonly used to classify underweight, overweight and obesity in adults.

It is defined as weightsin kilograms divided by squired height in meters

(BMI = weight + squared height) was calculated for the participants using

international classification as shown in table 3.3.

Table 3.2 The international Classification of adult underweight,
overweight and obesity according to BMI. [54]

Classification BMI(kg/m2)
Underweight <185
Normal Weight 18.5-24.9
Overweight 25-29.9
Obese >30

*Waist to Hip ratio (W/H Ratio): It has been used as indicator or measure

of a person’s health and a risk of developing serious health conditions and
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abdominal obesity. It is calculated as waist in centimetres divided by hip in
centimetres. A W/H ratio normal level according to WHO cut-off points
(2008) in women is < 0.85 and < 0.90cm in men [53].

3.11. Laboratory Tests

Patients were asked to fast for at least 12 — 14 hours. Blood samples were
drawn from the patients at the beginning and at the end of the study by a
qualified lab technician in Tulkarm Directorate of Health to measure FBS,
GHA1c, Chol and TG. Another blood sample was drawn at the same time
for analysisin aprivate lab (Biet Leid Med Lab) using the same procedures

and assays for standardization in order to ensure accuracy.

Machine used: Biosysytem which is an interference filter photometer
designed for precise and fast execution of the most important tests of
clinical chemistry, the light source is 2 wave tungsten lamp, and the
wavelength is selected by 5 interference filters and managed by

Mi Croprocessor.

*Fasting Blood Sugar

Blood Sample Requirements

- 3 ml of blood sample were drawn from the patient’s vein.

- The sample were placed in a plain tube (without coagulants) and waited
for 15 — 20 minutes at room temperature or water bath at 37c for clot

formation.

- Blood sample were centrifuged for 5 minutes 3500 rpm to separate from
its contents which are serum (upper part) and White Blood Cells(\WBC)
and Red Blood Cells(RBC) (lower part).
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Procedures

- The reagent (Glucose GOD FS) brought out from the refrigerator and

placed at room temperature.
- Four tubes were prepared and labelled which are:
1. Blank (add 1 ml monoreagent glucose)

2. Standard tube (add 1 ml monoreagent glucose) plus 10 microlitter
standard.

3. Control tube (add 1ml monoreagent glucose) plus 10 microleter control

sample.

4. Sample (add 1 ml monoreagent glucose plus 10 microliter serum

(sample).

-Tubes were mixed and left for 30 minutes at room temperature or 5

minutes at 37c.

-The sample and standard were put in adjusted spectrophotometer to read
the absorbance at 500 nm against the reagent blank.

-The spectrophotometer used to measure the concentration and give ready

resultsin mg/dl.

Normal ranges. 70— 115 mg/dl.
*Glycosylated Haemoglobin (HbA1c):

Glycohemoglobinisirreversibly and progressively formed in the
erythrocytes throughout the normal cells life span (120 days). Since the
concentration of glycohaemoglobin in the erythrocytes reflects the average
blood glucose level of the past 4 to 6 weeks and is stable for the life of the

erythrocytes, the measurement of glycohaemoglobin provides avery
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valuable test for assessing the long term control of diabetic patients. 3 ml of

whole blood sample collected in EDTA tube — anticoagulant.
Reagent Preparation and Procedures

1.Standard :vial present with the (Glycohemoglobin HbA1-Test-kit) as
lyophilized from packed human erythrocytes used when open new kit to
calibrate the spectrophotometer and calculation, we prepared the standards
by reconstituted it in the lab by removing aluminium sea and rubber
stopper carefully to avoid loss of content, to reconstitute add 1 ml of
distilled water to the vial, replace rubber stopper and allow to stand for 10
min at room temperature, swirl content gently while observing for presence

of undissolved material until the solution is complete.
2. Hemolysate preparation

-Pipette 0.5 ml of lysing reagent into 2 tubes labelled with (standard) and
(sample).
- add 0.1ml of whole blood in sample tube and 0.1 ml of standard in

standard tube.

-Mix well and let stand 5 min at room temperature (15 — 30c), to complete

haemolysis.
3. Glycohemoglobin Separation

-Pipette 3 ml of Glycohemoglobin lon Exchange Resin INTO 13*100 mm

tubes of standard and sample.

-Before use mix resin well by inverting the bottle at least 6 times to get

homogeneous resin.

-Pipette 0.1 ml of the prepared hemolysated into appropriately labelled

resin tube standard and sample.



60

-Position aresin separator in 13 mm tube or rubber sleeve is approximately
1 -2 cm above theresin.

-Mix tubes by hand held above the resin for 5 min by continuous inversion.
At the end of the mixing, push resin separator into tube until resin is firmly
packed in bottom of 13 mm tube pour supernate directly into separate
cuvettes for absorbance measurement on photometer Biosystem chemistry
analyser at wavelength 405 nm, before that label tube with Blank with
distilled water and read the concentration of Hemolysate.

4. Total Haemoglobin Assay

- Pipette 5 ml Deionized water into tubes of standard and sample and add
0.02 ml (20 micrometer) of hemolysate, standard.

- mix well and transfer to cuvette for absorbance reading on the same
machine (Boisystem).

Table 3.3. Expected values of Glycosylated Haemoglobin
Non Diabetic Diabetic

Normal range: 4.2 - 6.23 % Good Control : 55— 6.8 %
Fair Control : 6.8—7.6%

Poor Control : >76%

N.B. The reference range was established by the laboratory.

*Total Cholesterol (CHOL):
The reaction happen by 3 enzymes: Cholesterol Esterase (CE), Cholesterol

Oxidase (CO), Peroxidase (POD)
N.B. Blood Sample Requirements and procedures are the same as

mentioned in fasting blood sugar section.
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Table 3. 4. Reference Range of cholesterol level

Range Level

Normal <200 mg/ dI
Desirable 200 — 239 mg/di
Borderline > 240 mg/dl

N.B. The reference range was established by the laboratory.

*Triglycerides (TG):
Blood Sample Requirements and procedures are the same mentioned in

fasting blood sugar section.

Table 3.5. Referencevaluesof Triglycerides

Reference Value

Normal < 150 mg/d|
Borderline 150 — 199 mg/dl
High 200 — 499 mg/dl
Very High > 500 mg/di

N.B. The reference range was established by the laboratory.

3.12. Data Analysis

The data obtained from the basic information questionnaire and knowledge
evaluation questionnaire were entered into the Statistical Package for
Social Sciences, (SPSS) Windows version 16) program using the chi-
square test to determine whether there is a significant difference between
males and females at the level 0.05 in the categories listed in the

guestionnaire. Paired t — test Correlation was used to assess whether there
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iIsasignificant differencesin anthropometric measurement, lab test and
knowledge scores before and after the educational intervention at P=0.05.
3.13. Ethical Considerations

1. The researcher took an official permission (Appendix 7) from the
genera director of Tulkarm Directorate of Health.

2. Patients were informed and consented for the intervention about the
purpose of the study before conducting the interview and investigations and
were told that their participation will be voluntary.

3. Some patients refused to participate in the study for different reasons
(social, health and time reasons).

4. The researcher was in a continuous direct contact with the patients
through their phone and via e-mails to answer any question for two to three

months before starting the post-test.
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CHAPTER FOUR

Results
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Summary: The purpose of this study is to evaluate the effect of diabetes

education on type 2 diabetic patients. This chapter consists of eight parts:
part (1) deds with the anaysis of various socio-demographic and
background information variables, part (2) and (3) deals with the diabetes
related factors distribution including analysis of the family history, duration
of diabetes, presence of complications and the past health education
information distribution. Part (4) deals with life style factors distribution
While part (5) deals with the distribution of anthropometric measurements
and lab tests distribution of study sample. Part (6) and (7) shows the
comparison between anthropometric measurements and lab tests before and
after conducting the educational program intervention, and finaly part (8)
shows the comparisons between knowledge scores before and after
conducting the educational intervention.

4.1. Scio - demogr aphic Characteristics

As seen in table 4.1, there was no significant difference between males and
females at the level of 0.05 in relation to the place of residency, and
number of family members living and eating together ,where most of the
participants (84.7%) lived in the villages in the region, as females represent
84.1% and males 85.4%(p=0.80). In addition, the mean number of family
member living and eating together was 5.8 for both men and women and

61.9% of the participants had the average number of family member of 0 -6
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persons (61.8% males and 61.9% females) (p=0.682). On the other hand,

both males and females were significantly different regarding family
income. Approximately 43.3% the participants reported that their family
income were less than 1500 Israeli Shekels, (48.4% females compared with
36.0% maes) (p=0.005).The percentage of married femaes were
significantly less than males (85.7% compared with 97.8%) (p = 0.006). In
addition, males were significantly older than females (26.9% of males aged
more than 60 years compared with 10.3% females). Moreover, 77.8% from
females in the age group 40-60 were significantly more than males 65.2%
(p= 0.031). The mean age for men was 52.8 years while the mean age for
females was 49.8 years. Females were significant lower education at the 12
years (secondary school or less) than males (80.2% compared with 46.1%),
while males had a high significant education more than 12 years (graduate
studies) than females (53.9% compared with 19.8%) (p = 0.000). The mean
years of education were 10.3 years for both men and women (12.7 for
males and 8.7 for females). Females, on the other hand, were mostly not
working, 85.7% were housewives compared with 94.3% for working males

(p = 0.000).
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Table 4.1: The Socio-demographic characteristics by sex

Variable Male (n =89) Female( n = 126) Total (215) *P-
N % N % N % Value
Sex 89 41.4 126 58.6 215  100%
Age 30— 39 7 7.9 15 11.9 22 10.3
40 — 49 29 326 |47 373 76 35.3
50 - 59 29 326 |51 40.5 80 37.2 |0.031
60— 69 23 258 |12 95 35 16.3
>70 1 1.1 1 0.8 2 0.9
Place of
Residence
City 13 146 |20 15.9 33 15.3 | 0.800
Village |76 85.4 | 106 84.1 182 847
Marital status
Single
Married 1 11 |13 103 |14 6.5
Widow 87 97.8 | 108 85.7 195 90.7 | 0.006
1 11 |5 4 6 2.8
Educational
Leve
0-6 11 12.4 |50 397 |61 28.4
7-12 30 337 |51 405 |81 37.6 |0.000
>13 48 539 |25 19.8 73 34.0
Profession
Worker 10 113 |1 0.8 11 5.2
Farmer 14 157 |2 1.6 16 7.4
Gov.Employee | 34 382 |10 7.9 44 20.5
NonGov Employee | 6 6.7 2 .6 8 3.7 0.000
Special Work | 20 25 |2 16 22 10.2
Not Working 5 56 |1 0.8 6 2.8
Others 0 0.0 108 85.7 108  50.2
Salary
< 1500 32 36.0 |61 483 |93 43.0
1500 -2500 | 22 246 |39 310 |61 28.4
2501-3500 | 25 281 |16 127 |41 19.1 | 0.005
> 3500 7 79 |4 3.2 11 5.1
Not Applied | 3 34 |6 4.8 9 4.4
No of people
living
0-6 |55 618 |78 619 |133 619 |0.682
7-13 32 36.0 |47 373 |79 36.7
14-20 |4 11 |1 08 |2 0.9
> 20 1 1.1 0 0.0 1 0.5

*A significant difference by Chi-Square test
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4.2. Diabetes Related Factors Distribution

Results presented in table 4.2 revealed that half of the participants
(51.2%) had diabetes for less than four years from the time of diagnosis.
There was no significant differences between males and females where a
nearer proportion of females and males (49.2% compared with 53.9%)
(p = 0.110).While one third of the participants (32.6%) had diabetes for less
than nine years with no significant differences between both sexes. (27.0%
compared with 36.5%). Only, 16.3 % of them had diabetes for a period of
more than nine years. Mean duration of diabetes in both sexes were five
years. They had also complications in 82.3% of the participants mainly
neuropathy with no differences between males and females (79.8% and
84.1% respectively) (p = 0.679). However, maes had no significant
positive family history of diabetes than females (86.5% compared with
89.7%) (p = 0.746) with at least 88 % of the participants had a family
history of diabetes. Only 3.7% of the participants are following lifestyle
modification regimen and 40.5% of them depending on hypoglycaemic
agents in their treatment regimen, with no significant differences between

both sexes (47.2%% compared with 35.7%) (p = 0.176).
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Table 4.2: Diabetesrelated Factors Distribution by Sex

Variable Male ((n=289)| Female(n =126) | Total *P—
N % N % N % Value
Date of Onset
2006 - 2009 | 48 539 | 62 49.2 {110 511
2000 - 2005 | 24 27.0 | 46 36.5 | 70 326 |0.110
1995 - 1999 | 12 135 |17 135 | 29 135
<1999 5 56 |1 0.8 |6 2.8
Family history
Yes 77 86.5 | 113 89.7/190 884 |0.476
No 12 135 |13 103 | 25 116
Type of
treatment
Diet 4 45 |4 32 |8 3.7 0.176
Oral agents| 42 47.2 |45 35.7 | 87 40.5
Both 43 483 |77 61.1) 120 55.8
Complications
Yes 71 798 | 106 841|177 823 |0.410
No 18 202 |20 15.9|38 17.7

* A significant difference by Chi-Square test

4.3. Health Education Information Distribution
The participants were requested to give information about previous

diabetes education programs, if any, and about if they follow instructions.
Table 4.3 shows that about 61.2% of the participants did not receive any
diabetes educational program .Males received significantly more diabetes
education program than females (49.4% compared with 31.2%) (p =
0.007). On the other hand, no significant difference were observed between
males and females regarding following the diabetes education instructions

(97.7% versus 95.0%) (p = 0.579).
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Table4.3: Health Education Information Distribution by Sex

Variable | Male((n=89) | Female(n = 126] Total *P—
N % | N %| N % | Value
Diabetes
Education
Yes |44 49.4| 40 31.2 |84 38.8 | 0.007
No 45 50.6| 86 68.8 | 131 61.2
Education
following
Yes |42 97.7| 38 95.0 |80 96.4 | 0.579
No 1 232 5 3 3.6

* A significant difference by Chi-Square test

4.4. Lifestyle Factors Distribution

Because most of the participants were women, smoking is culturaly not
acceptable for women, so 70% of them did not smoke at all, while 16%
were smoked, but 12.6% smoke in the past (table 4.4). Moreover, more
than 60% of the participant’s work nature needs light working, (mostly
females) this means that most of the participants living a sedentary life
while only 11.2% needs strenuous working. There were a significant
difference between maes and females in smoking status and routine
physical activity, (p = 0.000).0n the other hand, no significant difference
were found between males and females regarding practicing physical
activity in the past three months (42.5% of males compared with 37.1% of
females) (p = 0.427). Otherwise, table 4.4 also shows the meal pattern of
the participants, where 55% of the participants reported that they ate three
meals daily, whilst, 30% ate two meals daily. On the other hand, 50% of
the participants ate between meals and 53% take their meals irregularly.
There were no significant difference between males and females regarding
meal pattern (58.4% versus 49.2%) (p= 0.076).In contrast, a significant
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difference were reported between males and females regarding interest in

reading the food label (24.7% versus 34.9%) (p = 0.029).
Table 4.4: Life style factors Distribution by Sex

Variable Male (( n = 89) | Female( n=126) | Total *P—
N % N % N % Value
Smoking
Yes 36 404 |1 0.0 37 168
smokein the past | 25 281 |2 1.6 27  12.6 | 0.000
Never smoke 28 315 |[123 984 |151 70.6
Routine Physical
Activity
Setting 25 28.1 |16 126 |41 190
Standing 14 15.7 7 5.6 21 9.8 | 0.000
Walking 33 37.1 31 246 |64 29.8
Light Working 13 14.6 52 41.3 |65 30.2
Strenuous Working 4 45 20 159 |24 11.2
Past three M onth:
Physical Activity
Yes 37 425 |46 37.1 |83 39.3| 0.427
No 52 575 |80 629 (132 60.7
Number of meals
One Meal 1 1.1 4 3.2 5 2.3
Two Meds 21 23.6 |43 341 |64 29.8/ 0.176
Three Meals 52 58.4 |66 524 118 54.9
> Three Meals | 15 16.9 13 10.3 |28 13.0
Eating between
meals
Yes 45 50.6 |60 476 |105 48.8|0.671
No 44 49.4 |66 524 | 110 51.2
Meal Timing
Yes 52 584 |62 49.2 |114 53.0/0.076
No 37 416 |64 50.8 101 47
Reading the fooc
label
Much attention | 22 24.7 |13 10.4 35 16.3
I nterest 22 24.7 |44 34.9 66 30.7| 0.029
Do not care much| 21 236 |28 22.2 49 22.8
Do not careat al | 24 270 |41 32.5 65 30.2

* A significant difference by Chi-Square test
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4.5. Anthropometric Measurements and lab tests Characteristics
Asclear in table (4.5), the proportion of the participants with obesity

(BMI > 30) was about 60% .Females proportion were mostly significantly
nearly double than males (69.8% versus 45.5%). While the proportion of
over weights was equal between both sexes (37.5% and 26.2%) (p=
0.000).A significant proportion between males and females of abdominal
fat distribution as measured by waist circumference were reported (64.0%
compared with 92.1%) (p = 0.000).

On the other hand, 86% of the participants reporting fasting blood sugar
more than 115mg/dl with no significant difference between males and
females (82.0% compared with 89.7% respectively) (p = 0.105).while 75%
of participants had poor diabetes control with no significant difference
between males and females (82.0% compared with 71.4%) and 17% had
fair control as assessed by GHAI1c level (p = 0.069). In addition, no
significant differences between males and females were reported regarding
lipid profile where, 25.5% of the participants had hypercholestremia
(23.6% versus 26.9%) and 55.4% had hypertriglyceridemia (58.4% versus

53.29%) (p = 0.780).
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Tabled.5: Anthropometric Measurement and lab tests Characteristics
by sex

Variable Male (n =89) Female(n=126) | Total *P—
N % N % N % | Value
BMI
18.5-24.99 15 170 |5 4.0 20 9.3
25— 29.99 33 37.5 | 33 26.2 | 66 30.8 | 0.000
> 30 41 45,5 | 88 69.8 | 129 59.9
Waist

Circumference
Male Female
94 80 |4 45 |3 24 |7 3.3
>04 >80 |57 64.0 | 116 92. 173 80.4| 0.000
<94 <80 |28 315 | 7 56 |35 16.3

Waist/Hip Ratio
Male Female
090 0.85 1 11 |0 00 |1 0.5
>0.90 >0.85 59 66.3 | 73 579 (132 614 |0.198
<090 <085 |29 32.6 |53 42.1 | 82 38.1

Fasting Blood
Sugar
70— 115 16 18.0 | 13 10.3 |29 135

> 115 73 82.0 | 113 89.7 | 186 86.5 |0.105

<70 0 00 |0 00 |0 0.0
GHAlc
54-6.8 2 23 |12 96 |14 6.5
6.9-7.6 14 15.7 | 24 19.0 |38 17.7 | 0.069
> 7.6 73 82.0 | 90 714 163 75.8
Cholesterol
<200 68 76.4 | 92 731 |160 745
200 — 240 11 124 | 25 19.8 |36 16.7 | 0.245
> 240 10 11.2 |9 71 |19 8.8
Triglycerides
<150 37 41.6 | 59 46.8 | 96 44.6
150 — 199 14 15.7 | 16 12.7 |30 14
200 - 500 35 39.3 | 45 35.7 |80 37.2 | 0.780
> 500 3 34 |6 48 |9 4.2

* A significant difference by Chi-Square test
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4.6. Anthropometric Measurements at pre and post Educational
I ntervention program

By using paired t-test to compare the weight changes before and after
intervention, a significant decrease (p =0.000) in weight was shown in table
(4.6) .The mean weight before intervention was 80.81+14.95 had decreased
to 78.9+14.33 after educational intervention. Accordingly, BMI was also
decreased significantly (p =0.000) after educational intervention , where the
mean BMI becomes 31.23+5.8 after educational intervention from
32.1+5.76 before intervention .Also a significant decrease were observed
in waist and hip circumferences after educationa intervention (p = 0.036
and 0.000).Where, the waist circumferences decreased significantly after
intervention from 96.36 £ 12.34 to 95.51 = 11.25.In addition, the hip
circumferences decreased significantly from 108.78 £ 12.06 to 107.26 *
12.04 after educational intervention. On the other hand, no significant
decrease in the mean waist to hip ratio from 0.893+0.1010 to 889 +0.07

after educational intervention were observed (p = 0.350).
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Table 4.6;: Anthropometric Measurements at pre and post educational

inter vention program

M easur ements _ _
Before I ntervention After Intervention
*M + " SD *M + "SD P-Value
Weight 80.81 + 14.95 789 + 1433 0.000
Body Mass
I ndex 32.1 + 576 31.23 + 580 0.000
Waist
Circumferences | 96.36 + 12.34 9551 + 1125 0.036
Hi
Cirpcumferences 108.78 + 12.06 107.26 + 12.04 0.000
Waist/Hip
Ratio 0.893 + 0.101 0.889 + 0.174 0.350

*M =mean " SD = standard deviation

4.7. Lab testsat preand post Educational Intervention program
As shown in table 4.7 a significant decrease were observed in fating blood

glucose after educational intervention (p =0.049), where the mean fasting
blood sugar was 188.65+71.45 before educationa intervention became
after educational intervention 177.7+66.11. Moreover, a noticed significant
decrease in glycosylated haemoglobin after educational intervention (p =
0.000) were reported ,where mean glycosylated haemoglobin was 8.57+
1.21 before educationa intervention had been decreased significantly to
7.95+1.42 after educational intervention .In addition, a clear significance
decrease were observed in cholesterol level after educational intervention
(p=0.000) .The mean value of cholesterol before educational intervention

183.27+ 37.74 had been decreased to 169.57+34.23 after educational
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intervention .Whilst , a dlight significant decrease in triglycerides level
were reported after conducting educational intervention (p=0.025).the mean
triglycerides value had been decreased after educational intervention from

209.85+171.04 to 183.28+152.4

Table4.7. Lab tests at preand post educational inter vention program

I nvestigations BeforeIntervention | After Intervention

M+ " SD *M +"SD  P-Value
Fasting Blood
Sugar 188.65 = 71.45 177.70 £+ 66.11 0.049
Glycosylated Hb

857 + 121 795 + 142 0.000
Cholesterol

183.27 + 37.74 169.57 + 34.23  0.000
Triglycerides

209.85 = 171.04 183.28 £ 152.42 0.025

*M=mean " SD = standard deviation

4.8. Knowledge Scores at pre and post Educational intervention
program
As shown in table(4.8), by using paired t-test a significant increase in

knowledge evaluation test scores were shown after educational intervention
(p = 0.000). The mean score of knowledge test before educationa
intervention was 60.6+20.65 had been increased to 78.1+13.4 after
conducting educational intervention; the variance was decreased from
20.65 to 13.40 which mean that knowledge becomes more homogeneous
after educational intervention than before which gives an indication that

educational intervention improves the knowledge for the patients.
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Table 4.8: Knowledge Scores at pre and post educational intervention

program
Sum of knowledge *M score £ "SD |t-value | P -value
guestionnair e scor e (100)
Before Intervention 60.60 + 20.65 |-15.654 |0.000
After Intervention 781 + 1340

*M=mean " SD= standard deviation
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Chapter Five
Discussion
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Summary: This chapter will discuss the study results and their
implications. Moreover, this study was an effort to measure the effect of
diabetes education program on type 2 diabetic patients in Tulkarm
Directorate of Health. The effect of diabetes education program on

patient’s anthropometric measurements, lab tests and knowledge.

5.1. Are there any statistically significant differences between males
and females at the level of 0.05 regarding to socio-demographic

characteristicsamong the studied sample?

This study found that the number of female participants is higher than the
number of males (126 and 89 respectively) .This reflects the fact that the
female’s, attendance to diabetic center is higher than male’s attendance. In
addition, 84% of sample living in the villages around the city of Tulkarm
with no significant differences between females and males (84.1% and
85.4% respectively).This may because of the highest percentage of the
patients visiting the clinic are from the villages. Moreover, the mean
number of family member was 5.8 which is near the outcomes of
population census 2007[51]. Furthermore, the sample clarifies that half of
the participants with low-income status for both males and females with
36.0% and 48.4% respectively with no differences. These findings indicate
that the diabetic patients are anong worse economic situation. On the other
hand, the married females participants were 85.7% compared with males
97.8% which is consistent with the results of the population census
2007[51]. Females represent around 59% of the participants with 83.1% in
the age group more than 40 years which represent the age of onset of type 2
diabetes. While the percentage of those over 40 year old in males were

reached to 92.1% with significant difference .This gender imbalance is
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likely due to a verity of factorsincluding differencesin work schedules and
cultural normg[44].In addition to, 66% of the sample, mostly from
females(79% compared with 45%) had a significant low educationa level
less than 12 years than males which is in the line of the finding of the
population census 2007[51].which means females often married before
completion the secondary school which increases the chance of getting
chronic diseases in earlier age than men .While females mostly not working
than males(50.7% compared with 2.3%) as most of them are housewives

and unemployed.

5.2. Are there any statistically significant differences between males
and females at the level of 0.05 regarding to diabetes related factors

among the studied sample?

It is clear that at least 50% of the participants had a short duration of
diabetes (less than four years) from the time of diagnosis with no
significant difference between males and females (53.9% compared with
49.2%), mostly(82%) suffering from complication mainly neuropathy,
which trigger and motivate the patient to take action to regain the control of
diabetes [8].Many newly diagnosed patients are not understanding and
assimilating all the knowledge and skills needed, so the patient may be very
wishful to embrace the behavioural change[8].Magjority of the participants
(88.4%) had a family history of type 2 diabetes with no significant
difference between males and females(86.5% compared with 89.7%), this
reflects ahigh role of inheritance of type 2 diabetes.

Only 3.7% of the participants are following lifestyle modification regimen
and 40.5% of them depending on hypoglycaemic agents in their treatment

regimen, with no significant differences between both sexes (47.2%
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compared with 35.7%).This means, lacking of knowledge or educational

resources in theclinic.

5.3. Are there any statistically significant differences between males
and females at the level of 0.05 regarding health education information

among the studied sample?

The study aso shows a significant difference between males and females
(50.6% compared with 68.8%) who never receive any educational program
before in a busy diabetic clinic which means failure to provide a health
education programs in the clinic and hence motivate the patients to seek for

educational program.

5.4. Are there any statistically significant differences between males
and females at the level of 0.05 regarding lifestyle factors among the
studied sample?

5.4.1. Smoking

It was found that people did not change their lifestyle as a consequence of
diabetes diagnosis. The reason may be people did not receive adequate

information to change their life style.

Modifiable risk factors, like smoking cessation may reduce the progression
of complications. Because of most of the participants were females,
smoking is culturally not acceptable for them, so 70% of the participants
with a significant difference between both sexes (31.5% compared with
98.4%) did not smoke at all, while 16% were smoked, but 12.6% smoke in
the past.
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5.4.2 Physical activity

60% of the participants are living in a sedentary lifestyle. Females were
significantly less active than males (15.9% compared with 4.5%), .this
activity group contains all employees and housewives. Social norms in
society exclude adults especially females from engaging in public sports
Most of the females spent their times in chatting together with their
relatives and neighbours, and watching TV movies and snhacking
[26].While ,no significant difference between males and femaes were

reported regarding practicing physical activity in past three months.

A number of studies have shown that physical activity and exercise are
significantly associated with lower incidence of diabetes, even in the high
risk individuals [10].As Palestinian populations become more urbanized,
and as lifestyles shift towards reduced physical activity and increased food
consumption, the prevalence of obesity is expected to rise. This in turn
could be an indicator for an increase in the occurrence of other chronic
diseasesin the region like diabetes [55].

5.4.3. Number of mealsand other food pattern

55% of the participants(52.4% females and 58.4% males) reported that they
ate three meals daily, there was no considerable difference between males
and females .On the other hand, 50%( 47.6% females and 50.6% males) of
the sample ate between meal s(more snacks), this explains that the maority
of females were housewives working a home and their main task is
working in the kitchen and preparing food .Whereas males were working
outside and eat most of their meals at their workplaces[25].And
53%(49.2%females and 58.4% males) interesting in meal timing, in spite of
regular meal timing is difficult in Palestinian culture as sharing food with

family and guests is cultural very important [25].While a significant
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difference between males and females were found regarding interest in
reading the food label before using the food item(24.7% compared with
34.9%).This means femaes were more likely interest in reading the food
labels than males. This suggests that females may be more concerned with
health-rel ated and/or weight control issues than males.

5.5. Are there any statistically significant differences between males
and females at the level of 0.05 regarding anthropometric

measur ements and lab tests among the studied sample?

5.5.1 Body Mass I ndex

It became clear that the participants in this study did not make changes in
their lifestyle as a consequence of diabetes diagnosis .This may be due to
that the participants did not receive adequate information and support to

change their lifestyle.

The results suggests that 59.5 %( 45.5% and 69.8% for males and females
respectively) of the participants were obese and this is consistent with the
available scientific facts about type 2 diabetes as most of type 2 diabetic
patients suffering from obesity [8]. In addition to the results showed that
females were more obese than males, and this explains that 60% of the
participants were females and housewives and did not engage in any type
of exercise outdoorg51].Moreover, femaes especially the housewives,
often eat the remaining food after meals, which results in extra weight
gain[25].0ther related factors may effect on tendency to weight gain were
personal attitude toward weight and fatness vary between different socia
and cultural groups which effect on prevalence of obesity .It is considered

in some devel oping countries as a symbol of affluence[25].
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5.5.2. Waist circumference

Waist circumference is a convenient and simple measure which is unrel ated
to height, correlates closely with BMI and the ratio of waist/ hip
circumference, and is an approximate index of intra-abdominal fat mass
and total body fat. The results suggests that more than 80% of the
participants were high waist circumferences with a significant differences
between males and females (64.0% compared with 92.1%) which indicates
that a high abdomina fat among females which associated with an
increased risk of dyslipidaemia, high blood pressure and heart disease.
Since men have greater total lean mass and bone mineral mass, and a lower
fat mass than women, these differences continue throughout adult life.
Women have substantially more total adipose tissue than men, and these
whole body sex differences are complemented by major differences in
tissue distribution. Men have greater arm muscle mass, larger and stronger

bones, lesslimb fat and arelatively greater central distribution of fat.

5.5.3 Fasting Blood Sugar

As indicated in the table ( 4.5) fasting blood sugars levels were more than
115mg/dl in more than 80% of study sample with no significant differences
between males and females (89.7% females and 82.0% males). This
accounts poor control of dally blood sugar among majority of the
participants and may be linked with lack of awareness about the disease.
Thus there seems to be reasonably bad compliance toward appropriately
prescribed dietary, exercise and medication. Normal value for diabetic
patientsis 70 — 115mg/dI.

5.5.4 Glycosylated Haemoglobin
GbA1c levels reflect the average level of glucose control over the period of

two to three months .The outcomes of diabetes education intervention was
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measured in terms of Haemoglobin Alc which was compared with the
participants following the diabetes educational program instructions
.GbA1c is considered norma or good controlled when the value is less
than 6.8%.1n this study , at least 75% of the participants had poor control of
their diabetes and that they were a a high risk of Cardiovascular
Diseases(CVD) .Thisis in agreement with the results of MOH 2008 report
where found 80% of patients registered in diabetic clinics in PHCC had
poor control of their diabetes which indicates a poor self-management for
diabetic patients in this study and this may be due to lack of knowledge
about the disease[28].

5.5.5 Cholesterol and Triglycerides

The blood lipids in this research were identified as total cholesterol and
triglycerides .The results showed the discipline of these lipids before
educational intervention, where 74% of the sample had normal cholesterol,
thisexplains familial hypercholesterolemia. While triglycerideswas high in
more than 50% of the study sample .This can be attributed to several
reasons including the duration of diabetesin 50% of study sample were less
than four years or perhaps some patients were suffering from uncontrolled

diabetes mellitus, obesity, sedentary habits and genetics.

5.6 Arethere any statistically significant differences at the level of 0.05
between anthropometric measurements and lab tests on type 2 diabetic

patientsat pre and post diabetes educational intervention program?

It is evident that lifestyle intervention through education can prevent or at
least postpone and delay type 2 diabetes and its complications and therefore
should be implemented in primary health care [56].
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This study provides evidence and proof that diabetes education for type 2
diabetic patients can be effectively implemented and that important health
indicators significantly improve.

5.6.1 Weight and BM |

The body weight was measured before and after educational intervention
program for study sample as well as body mass Index was assessed. The
table (4.6) shows the mean change in weight and BMI before and after
educational intervention .The results related to weight showed a significant
decrease (p < 0.05 level) in weight as the average weight before
intervention was 80.81and 78. 9 after intervention with average decrease
1.92 kg .In regard to BMI which is one of the standards of determining
obesity , results showed a significant decrease in BMI (p = 0.000) where
the average BMI before intervention was 32.1 and 31.23 after intervention
with average decrease 0.798 .Thus , the past results indicate that the body
weight and BMI drop significantly .This drop can be due to the role of
educational intervention program in increasing their awareness on the need
to maintain their normal weight and avoid obesity and guiding them to
practice a continuous physical activity and meal timing. The results of this
research were consistence with the results of earlier studies on the effect of
diabetes education on weight loss which affects positively on body mass
index .The researcher Davis and others found a greater weight loss
(-2.98kg) in intervention group compared with ( -1.85 kg) in control group
at 4 and 12 months follow up from the beginning of group structured
diabetes educational program [39].The researchers D.Jermy and others also
discovered a significant reduction in mean weight and BMI in the
intervention group and increased in control group in a controlled clinical

study either community — based or group —centred public health addressing
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nutrition and exercise in Costa Rica[33].and this approved in what has been
reached in this research as the patients who received the educational
program showed a decrease in body weight and thus decrease in BMI and
this is due to the role of the educational program intervention to convince
the patients about the need to preserve a normal weight so that there is a
direct link between weight loss and improved blood sugar level[50].The
results in this research revealed that the impact of the individual following
the educational diabetes program particularly dietary management section
in the extent of the patient’s benefit from the program and following the
instructions therein on weight reduction and BMI and this approved by the

researchers Adachi and otherg[57].

5.6.2 Waist circumference

The waist circumference was measured before and after educational
intervention program. As shown in the table (4.6).The results showed a
significant decrease (p < 0.05 level) in waist circumference as the mean
before intervention was 96.36 and 95.51 after intervention with an average
decrease 0.85 cm. This drop can be due to the role of educational
intervention program in increasing participant’s awareness on the need to
reduce their weight and avoid obesity and guiding them to practice a

continuous physical activity and meal timing.

There is a continuous positive relationship of all markers of obesity (body-
mass index, waist circumference and waist hip ratio) with major coronary

risk factors- hypertension, diabetes and metabolic syndrome [58].

These results were agreed with the researchers Deakin, et al in UK, where
they observe an improved mean of waist circumference other than GHA 1c,

weight, BMI and cholesterol after patient group —based self-management
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program [59]. Moreover, central obesity, as measured by the W/H ratio, is
importantly and independently associated with NIDDM, when the
association between central obesity, as measured by the waist/hip ratio
(WHR), and non-insulin-dependent diabetes mellitus (NIDDM) were
studied by , Schmidt MI and otherg[60].In addition to a small changes were
noted in waist circumference after introducing a clinical nutrition education
program on a sample of type 2 diabetic patients in Razi hospital in Iran
[45].Furthermore, The frequencies of BMI and WC were significantly
higher in diabetic females than diabetic males as reported Lahham, H when
she compare cardiovascular diseases and risk factors among diabetic
patients and non- diabetic individuals living in Nablus district[61].

5.6.3 Fasting Blood Sugar
The fasting blood sugar was measured before and after educationa

intervention program for the study sample.

Table (4.7) shows the mean change in fasting blood sugar before and after
the educationa intervention .The results related to fasting blood sugar
showed a significant decrease (p < 0.05 level) in fasting blood sugar asthe
average before intervention was 188.65 and 177.70 after intervention with
average decrease 10.95 mg/dl .This large extent of these results can be
traced to that the patients who received the educational program followed
the instructions concerning the dietary management and exercise which
highlighted in the educational program. This confirms the importance of
diabetes educational program for the patients and convinces them to follow
the dietary management which in turn lead to regulate the amount and type
of food they eat and emphasize on the role of the program in guiding the

patients to increase the amount of fiber. In addition, the role of weight loss
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in regulating the blood sugar. These results agrees with the findings of
other researchers where, Seyyednozadi, M. and others noted the role of
diabetes education on dietary management and physical activity in
controlling the fasting blood sugar where the results showed a significant
effect in decreasing fasting blood sugar in diet and physical activity group
[46].

Other factors that contributed to decreasing blood sugar are correcting the
wrong information and myths about the dietary management. A study
conducted to examine the effect of the Diabetes Outpatient Intensive
Management Programme (DOIMP) on glycaemic control over a 12 weeks
follow-up period for type 2 diabetic patients in Korea. Results showed that
the patients in the intervention group had a mean decrease55.3 mg/dl in
their FBG level compared with a decrease of 26.8 mg/dl in the control
group [62].

5.6.4 Glycosylated Haemoglobin

The table (4.7) aso reveaded the results concerning glycosylated
haemoglobin where a significant effect in decreasing the HbA1c (< 0.05
level) as the mean average before intervention was 8.57% and 7.95% after
intervention with average decrease 0.621%. This change after receiving the
educational program can be due to following the instruction related to
dietary management and physical activity which lower the fasting blood

sugar and therefore lowering the glycosylated haemoglobin.

Glycosylated haemoglobin plays an important role to see the discipline of
blood sugar because the blood sugar changes from day to day , even from
hour to hour and this investigation indicates the level of blood sugar during

the preceding period of 2 — 3 monthg[2].
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HbA1c of 6.5% is recommended as the cut point for diagnosing diabetes. A
value less than 6.5% does not exclude diabetes diagnosed using glucose
tests. The expert group concluded that there is currently insufficient
evidence to make any forma recommendation on the interpretation of
HbA1c levels below 6.5%. [63].

It is clear from the past results the effect of educational interventional
program to reach the normal level of glycosylated haemoglobin in healthy
people .the previous studies have demonstrated a decline in the level of
glycosylated haemoglobin as a result of diabetes educational program
where Davis and others found a reduction in glycosylated haemoglobin by
1.49% at 12 months in the intervention group compared with 1.21% in the
control group [39]. Other studies indicate the role of clinical nutrition
education on glycosylated haemoglobin as Shabbidar. S noted adecreasein
HbAlc 1.9+ 2.1% in the intervention group and 0.2+2.2% in the control
group [45].Moreover, a study done in Jordan revealed a decrease in HbA1c
by 1.87% in the intervention group after attending a dietary educational
program [50].While , a significant decrease were noted in the intervention
group 1.8+£2.3% and 0.4+2.3% in the control group when a randomized
controlled community-based nutrition and exercise intervention were
conducted in type2 diabetic patients in rural Costa Rica[30].Redmond and
others found a significant decrease in HbA1c by 0.66% and 1.46% among
those with pre-test of HbAlc > 6.5% and > 8% respectively following the
educational intervention [34]. The effect of intensive short diabetes patient

education was observed in a decrease in glycosylated haemoglobin [64].
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5.6.5 Cholesterol
The cholesterol was measured before and after educationa intervention

program for the study sample

Table (4.7) shows the mean change in cholesterol before and after the
educational intervention .The results related to cholesterol showed a
significant decrease (p < 0.05 level) in cholesterol as the mean before
intervention was 183.27and 169.57 after intervention with average decrease
13.7 mg/dl.

This difference can be attributed to the possibility of that some patients had
hypercholesterolemia from other causes, but not from high blood sugar.
The former results showed a reduction in cholesterol level after receiving
the educational program, which explain the role of educational program in
educating the patients to eat less fat from animal sources and replacing it
with fat from plant sources .In addition, avoiding the food that rich in
cholesterol. The results also showed the role of educational program and
following up the patients during the educational period in increasing the
amount of fiber which plays an important role in lowering the cholesterol
level in the blood. These results are according with the findings of the
researchers Shabbidar and others where the cholesterol level were
registered a small decrease in the intervention group after exposing the
patients to a clinical nutrition education program in lran[45].As well as the
researchers in 8 studies ( Randomized Controlled riels(RCT),ques
randomized trials, controlled before and after observational and cohort
studies ) reported a significant reduction in HbAlc , FPG and total
cholesteral , systolic blood pressure ,weight and waist to hip ratio [65].And
in astudy donein UK by Deakin and others on patient-centred group based
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self-management program and after 14 months follow up, total cholesterol
level improved in addition to improving in HbAlc, BMI and waist
circumference[59]. In Sweden , Hornsten ,in 2005 followed up type 2
diabetic patients for a 5 years compared a group sessions based on
participants personal understanding of their disease with conventiona
diabetes care .He found a small reduction in cholesterol ,HDL,LDL,
Triglycerides and BMI[66].

5.6.6 Triglycerides

The triglycerides was measured before and after educational intervention

program for the study sample

Table (4.7) shows the mean change in triglycerides before and after the
educational intervention .The results related to triglycerides showed a
significant decrease (p < 0.05 level) in triglycerides as the mean before
Intervention was 209.85and 183.28 after intervention with average decrease
26.556 mg/dl. This decrease can be explained to several causes including
that the duration of diabetes in 51% of the patients were less than three
years or perhaps because of some patients had hypertriglyceridemia from
other causes((genetic disorders, obesity)) other than high blood sugar .This
reduction in triglycerides can be interpreted to the role of educationa
program intervention in adhering the patients the instructions in particular
dietary management and physical activity .In addition to weight loss plays
a significant role in reducing the level of triglycerides in the blood .The
earlier studies referred to a reduction in triglycerides level in blood where
the investigators Shabbidar and others found when they studied the effect
of nutrition education on glycaemic control in type 2 diabetic patients a

reduction in triglycerides level in blood in the intervention group[45].The
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researchers aso found a significant difference in triglycerides values in
intervention group [46].while Horani found a non-significant decrease in
triglycerides in the intervention group when she studied the effect of
nutrition education of a Jordanian diabetic patients on lipidg50]. In
addition , the studies revealed that the hypertriglyceridemiais one the main
problems that the type2 diabetic patients faced which results from
uncontrolled diabetes .The educational program had the role in maintaining
the normal level of triglycerides through educating the patients mainly
dietary management and physical activity. The researchers Fukuda,H. and
others found that the intervention group showed a significantly greater
reduction in body weight, BMI, body fat ratio, and TG. The HDL vaue
also improved more significantly in the intervention group than in the
control when they observe a three — day hospitalization and a six —months
follow-up type 2 diabetic patient program [67].While Rameesh,M. and
others demonstrate that HbAlc, total and LDL cholesterol, triglycerides
and blood pressure significantly improved from the pre-SDPI to the SDPI
period[36]. Moreover, Villareal,R determine whether obese type 2 diabetes
patients starting intensive insulin therapy experience less weight gan
and/or maintain body weight by consuming a high-monounsaturated fatty
acid diet compared to patients consuming a conventional diabetic (ADA)
diet. Both groups had large decreases in TG level but remained above the
goal TG < 150 mg/dl [65].and this agrees with this study.
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5.7. Arethere any statistically significant differences at the level of 0.05
between diabetic patient’s knowledge at pre and post diabetes

educational intervention program?

The investigations that have been conducted on a study sample is
measuring the knowledge level about the disease to evaluate how the
patients take advantage from the educationa intervention program ,since
this test were conducted before and after the educational intervention
program .As shown in the table (4.8), the mean scores before and after
educational program were measured. Results clarified a significant increase
in the mean scores after conducting educational program (p <0.05).The
mean scores before educational intervention program was 60.60where the
mean score after educational intervention program became 78.1 with an
increase in of 17.43 scores. These results proved a significant improvement
in the patient’s information about the disease as a result of the educational
program role. This approved the findings of the researcher Hourani when
the knowledge level increased significantly among a sample of Jordanian
diabetic patients to study the effect of nutrition education on them[50].As
Mireillle Hamdan pointed a good knowledge of diabetes management
among subjects participating in education classes for diabetes where they
answered most of the questions correctly with an average percentage
correct of 89% [2].In a study done by Hampton and others , a structured
two-session education program was introduced for newly diagnosed 59
type 2 patients .when they evaluated the knowledge about diabetes , those
who attended the education program seemed to have a better knowledge
than the non- attenderg[69]. According to Stankiewicz and Zablocki, a very

significant increase in patient’s knowledge was observed after introduction
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of an educational program [70]. As Bazian, reported improving knowledge
of foot care and changing self-reported behaviour in the short term was
appeared after educational intervention about foot ulceration [71].
Moreover, Adolfsson observed the level of confidence in diabetes
knowledge is significantly increased (p<0.05)[72]. While Davis, MJ. noted
a greater positive change in understanding of the patients disease and it’s
seriousness after introduction of diabetes education and self-management
for newly diagnosed patients [39]. However, Al-Rubeea, N monitoring a
significant improvement in knowledge on diabetes and it’s management in
intervention group after introduction of diabetes education class for 1 -2
hours for six months conducted in diabetic Centre at Sana’a/Y emen [49].

And finally , Bawadi,H registered a significant increase(p<0.05) in
knowledge evaluation test scores in three groups ( Diabetic Mother,
Diabetic Child and Mother and Child group) after introduction of nutrition
counseling on diabetic children and /or their mothers[18].

5.8. Conclusion and Recommendations

In conclusion, the results from this short educational intervention program
on Type 2 diabetic patients in Diabetic clinic in Tulkarm Health Directorate
indicates that lifestyle changes involving dietary, exercise and diabetes
self-management being effective in significant decrease in weight |,
FBS,GhA1c ,Chol and TG and effective in improving patient’s knowledge.
Therefore, educational intervention program should be developed in
diabetic clinics in primary health care centers in Palestine. Since primary
health care providers have a better chance to meet with patients, promotion
of diabetes education intervention programs by these centers will increase

the effectiveness of diabetes therapy and will delay the onset or the
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progression of complications, improve the quality of life for diabetic

patients and reduce the associated medical costs.

Diabetes education is a cornerstone in the treatment of diabetes and should
be an integral part of health planning .There are five target groups in the
education process, and these groups are related to each other and need the

an appropriate type of health education
1. Patients

-Educating the patients about the disease and the need to follow the suitable

dietary management for the disease.

-Educating the patients about the importance of maintaining their weight

and monitoring their daily blood sugar and lipids and blood pressure.
2. Thefamily

- Educating the patient’s family about diabetic meal planning and their
dietary management and the relationship between obesity and the chance of

disease occurrence.

- Educating the family in helping and assisting the diabetic patient to live
with the disease through his involvement in his social and psychological

problems.

- Educating the family about the importance of involvement of diabetic

patient’s food with family food.
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3. Diabetes care team

- The ideal treatment would consist of a comprehensive and multi-
disciplinary diabetes team. (Physician, Nurse, Nutritionist, Pharmacist,

Socia worker, foot specialist and others).

-Training of the diabetes care team on the management of diabetes and how
to educate the diabetic patients is one of the maor aspects of strategy

towards improving diabetes care
- The importance of following the newly diagnosed patients in the family.
4. The Community

- Educating the community about the severity of the disease as a global
public health problem and the necessity to follow up the risk groups like
obese, and who are their ages more than 40 years and who have a family

history of diabetes and who have impaired glucose tolerance.
- Empowerment of different mass media
5. Decision makers

- Establishment of regional records for diabetic patients in order to
facilitate health care and health education for them.

-Make an intensive effort to reduce the burden the disease complications

and premature death by improving the quality of diabetes care.

- Establish or support establishment of diabetes clubsto raise the awareness
about the nature of disease and it’s treatment to prevent or delay the

complications.
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Therefore, education and intervention programs should be developed in the
primary health care centers that are involved in first stage health services,
but are usually engaged in prescription renewal services. Since primary
health care providers have a better chance to meet with patients, promotion
of diabetes education and intervention programs by these centers will
increase the effectiveness of diabetes therapy, and will delay the onset or
the progression of microvascular complications, improve the length and

quality of life for diabetes patients and reduce the associated medical costs.
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Educational Materials
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