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Abstract
Background: Diabetes mellitus means the increase in blood glucose above the
normal range. With T2DM, the more common type, and the body does not make or
use insulin well. In patients with DM, chronic infections are frequent and severe, due
to the impairment of their immune status, helicobacter pylori are one of the most
common infections worldwide. Available data on the possible association between
H.pylori infection and DM are contradictory.
There are only a few studies in the Middle East, and the present study is the pioneer
study, first conducted in the Medical services Clinics in the Gaza Strip. Objectives:
This study was conducted to reveal the prevelance of H. Pylori infection,
malnutrition, and insulin resistance among T2DM patients, to describe the dietary
requirements of T2DM patients, to highlight the need for better education in clinical
nutrition of medical staff in Clinics, finally to evaluate the current information about
diet, and lifestyle in the prevention of H. Pylori, and malnutrition. Methodology:
Across-sectional study was conducted in the Medical Services Clinics in the Gaza
Strip, were 129 patients included in this study. Data was collected through direct
methods that included hematological information and indirect methods through a
structured interview questionnaire. Results: The results of this study showed a highly
significant percentage of H. Pylori (70.5%) among the diabetic patients including in
the study, But not indicate any significant association between gender and H. Pylori
status. Conclusion: The study contributes in highlighting the relationship between
DM patients, malnutrition and H. Pylori. Patients should update their sugar level
values in the record, and should get exercise and diet plan for every meal.
Recommendation: Encourage patient's education as it imparts knowledge and thus
modify dietary habits and quality of food consumed, and provides possible
intervention strategies to diabetic patients, that could improve the understanding of
DM& H. Pylori etiology in our country, especially in the new discover cases of
T2DM. And further research are needed in consederation the impact of H. Pylori
upon patients with chronic diseases.

Key words: Type2 diabetes mellitus, Helicobacter Pylori, Insulin Resistance,
Malnutrition.

vii

ملخص الذراسة

viii

List of abbreviation

BMI

Body Mass Index

CagA

Cytotoxin-associated gene A

CDC

Center for Disease Control

CHD

Coronary Heart Disease

CHO

Carbohydrate

CVD

Cardiovascular Disease

DM

Diabetes Mellitus

FBS

Fast Blood Sugar

FFQ

Food Frequency Questionnaire

GET

Gastric Emptying Time

GDM

Gestational Diabetes Mellitus

GI

Gastrointestinal

H. Pylori

Helicobacter pylori

HbA1c

Glycolated Hemoglobin A1c

HOMA-IR

Homeostasis Model Assessment of Insulin
Resistance

IGF-I

Insulin Growth Factor I

IR

Insulin Resistance

Kcal

Kilocalorie

Kg

Kilogram

MOH

Ministry of Health

MS

Metabolic Syndrome
ix

NAC

Nutrition- Associated Complications

NCD

Non Communicable Disease

NGOs

Non Governmental Organizations

NHANES

National Health and Nutrition Examination Survey

NIH

National Institute of Health

NIDDM

Non Insulin Diabetes Mellitus

PCBS

Palestinian Central Bureau of Statistics

PNA

Palestinian National Authority

RBS

Random Blood Sugar

RDI

Recommended Dietary Intake

SPSS

Statistical Package For Social Science

T2 DM

Type 2 Diabetes Mellitus

UNFPA

United Nations Population Fund

UNICEF

United Nations International Children’s
Emergency Fund

UNISPAL

United Nations Information System on The
Question of Palestine

UNRWA

United Nations Relief and Work Agency

USD

United States Dollars

WC

Waist Circumference

WHO

World Health Organization

WHR

Waist to Hip Ratio

13C

Carbon-13
x

List of Tables
Table

Page

1.1

Worldwide prevalence of diabetes in year 2003 and 2005 predicated

12

1.2
3.1
3.2
4.1

The rate of Non Communicable Disease(NCD) in the middle east
Primary Sample size
Distribution of final sample size
Distribution of the study subjects by socioeconomic variables

14
28
28
33

4.2

Chemical measurements of participant

34

4.3

Distribution of H. pylori

34

4.4

Student t-test of the biochemical variables according to the gender

35

4.5

Test of association between gender and H. pylori

35

4.6

Anthropometric measurements of participant

36

Pearson correlation between the anthropometric and chemical
variables
4.8 Student t-test of the Anthropometric variables according to the
H.pylori status
4.9 One way ANOVA test for the chemical variables based on the diabetes
history
4.10 T -test for the chemical variables based on their stomach status

36

4.11 Chi squares test for association between drugs type and H. pylori status

40

4.12 T -test for the chemical variables with respect to the smoking status

41

4.13 Test of association between smoking status and H. pylori

41

4.14 Kruskal Wallis Test for the chemical variables with respect to the
physical activities
4.15 T -test for the chemical variables with respect to the sleeping behavior

42

4.16 Test of association between physical activities, sleeping behavior and
H.pylori
4.17 Pearson correlation between watching TV and chemical variables

43

4.7

4.18 Percentage of different food types frequency

37
38
39

43

44
44-48

4.19 One sample t-test and summary statistics of the food groups

49

4.20 Correlation between the food groups and Chemical variables

50

4.21 Student t-test of the food groups variables according to the H. pylori
status

xi

51-52

List of figures

1.1

Figure

Page

The prevalence of diagnosed diabetes mellitus in the middle east

13

xii

List of Annexes

No. Annex
1 Approval letters from Dean of college of pharmacy
2
3
4

Approval letter from the General Director of Medical Services –
Gaza
Arabic Questioneer
English Questioneer

Page
70
71
72
78

xiii

Contents
Declaration ................................................................................................................. iii
Dedication ................................................................................................................... v
ACKNOWLEDGEMENTS................................................................................................. vi
Abstract..................................................................................................................... vii
ملخص الدراسة............................................................................................................... viii
List of abbreviation ...................................................................................................... ix
List of Tables ............................................................................................................... xi
List of figures.............................................................................................................. xii
List of Annexes .......................................................................................................... xiii
Chapter One ................................................................................................................1
Introduction .................................................................................................................1
Hypothesis ...............................................................................................................3
Goal.........................................................................................................................3
Objectives ................................................................................................................3
Thesis statement .......................................................................................................4
Significance of the Study ............................................................................................4
Justification ..............................................................................................................5
Background to the study ............................................................................................5
Geography ............................................................................................................5
Primary Health Care in the Gaza strip .......................................................................5
Socio-economic Context .........................................................................................6
Health status and health services ............................................................................6
Definition of terms........................................................................................................7
Body Mass Index (BMI) ..............................................................................................7
Diabetes Mellitus ......................................................................................................7
Helicobacter pylori ....................................................................................................7
Insulin resistance ......................................................................................................7
Malnutrition .............................................................................................................8
Physical Activity (PA) .................................................................................................8
Waist Circumference (WC) .........................................................................................8
CHAPTER TWO .............................................................................................................9
LITRATURE REVIW .....................................................................................................9
Overview of Diabetes Mellitus.................................................................................9
xiv

Prevalence of diabetes mellitus ............................................................................. 10
Mortality rate of diabetes mellitus in Palestine ....................................................... 12
Insulin resistance ................................................................................................. 13
Insulin hormone .................................................................................................. 14
Evidences for the role of insulin resistance in T2DM ................................................ 14
Helicobacter pylori............................................................................................... 16
The prevalence of H. pylori ................................................................................... 17
The Relationship between T2DM and H. pylori ........................................................ 18
Malnutrition ....................................................................................................... 23
Evaluation of the nutritional status ........................................................................ 25
Indicators of Diabetic Patients malnutrition ............................................................ 26
CHAPTER THREE ......................................................................................................... 27
SUBJECTS AND METHODS ........................................................................................ 27
Study design ....................................................................................................... 27
Study Setting ....................................................................................................... 27
Target Population ................................................................................................ 27
Study period ....................................................................................................... 27
Sampling............................................................................................................. 27
Sample size ......................................................................................................... 28
Inclusion Criteria ................................................................................................. 28
Exclusion Criteria ................................................................................................. 28
Ethical Considerations .......................................................................................... 29
Data Collection .................................................................................................... 29
Health records..................................................................................................... 29
1. Anthropometric Measurements .......................................................................... 29
2. Biochemical Assessment ................................................................................... 29
3. Clinical findings............................................................................................... 30
4. Dietary assessment ........................................................................................... 30
Questionnaire ..................................................................................................... 30
Questionnaire design and interview....................................................................... 30
Pilot study .......................................................................................................... 30
Statistical analysis ................................................................................................ 31
Data analysis was carried out as follows ................................................................. 31

xv

CHAPTER FOUR .......................................................................................................... 32
Results ................................................................................................................... 32
CHAPTER FIVE ............................................................................................................ 53
Discussion .............................................................................................................. 53
CHAPTER SIX .............................................................................................................. 63
Conclusion ............................................................................................................. 63
CHAPTER SEVEN ......................................................................................................... 65
Recommendation.................................................................................................... 65
References ................................................................................................................. 67
Annex no. 1 ................................................................................................................ 74
Annex no.2 ................................................................................................................ 75
Annex no. 3 ................................................................................................................ 76
Annex no. 4 ................................................................................................................ 82

xvi

Chapter One

Introduction
In recent years, a significant association has been reported between cardiovascular
diseases, diabetes mellitus, and dyslipidemia and Helicobacter pylori (H. pylori)
infection. However, there are conflicting reports, and lack of data from the Middle
East should prompt local studies for establishing the relationship between H. pylori
and such chronic diseases (Baradaran and Nasri, 2011).
In patients with diabetes mellitus (DM), chronic infections are frequent and severe,
due to the impairment of their immune status. However, data on the prevalence of
Helicobacter pylori infection in diabetics are scanty and contradictory. Patients with
insulin-dependent diabetes mellitus (IDDM) are often affected by chronic infections
(Baradaran and Nasri, 2011).
Diabetes Mellitus means the blood glucose, or blood sugar are too high. With Type 2
diabetes mellitus, the more common type, the body does not make or use insulin well.
Insulin is a hormone that helps glucose gets into the cells to give them energy.
Without insulin, too much glucose stays in the blood. Over time, high blood glucose
can lead to serious problems with heart, eyes, kidneys, nerves, gums and teeth
(National Institute of Health, 2012).
Helicobacter pylori are one of the most common infections worldwide. Available data
on the possible association between H. pylori infection and diabetes mellitus (DM)
are contradictory ( Polyzos, et al, 2010).
In some people, an H. pylori infection of the stomach acquired in early childhood
becomes persistent, and can lead to ulcers in the stomach and small intestine. These
bacteria have also been associated with an increased risk of stomach cancer (Robert
Preidt, 2012).
Helicobacter pylori infection has been associated with diverse extradigestive
morbidity, including insulin resistance (IR) syndrome (Polyzos, et al, 2011).
Helicobacter pylori induce gastric inflammation and the production of cytokines in
infected individuals. Theoretically, this increased production of cytokines could be
deleterious for the control of the glycemia of patients with diabetes mellitus (Gino et
al, 2008). Chronic overnutrition can lead to obesity and to metabolic syndrome, a set
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of risk factors characterized by abdominal obesity, a decreased ability to process
glucose, which may lead to insulin resistance, dyslipidemia, and hypertension.
Those with metabolic syndrome have been shown to be at a greater risk of
developing type 2 diabetes mellitus and cardiovascular disease (World Bank, 2005).
Another relatively uncommon form of overnutrition is vitamin or mineral toxicity
(Salgueiro, et al, 2004).
That is clearly indicated there is a considerable nutritional public problem. The
intention of the study is to assess the nutritional status of the diabetic patients, whom
have H. pylori bacteria in their stomach, and to determine the nutritional factors
contributing in development of nutritional diabetic patients (Goutham, 2001).
Insulin resistance (IR) is a physiological condition where the natural hormone insulin,
becomes less effective at lowering blood sugars. The resulting increase in blood
glucose may raise levels outside the normal range and cause adverse health effects,
depending on dietary conditions. Certain cell types such as fat and muscle cells
require insulin to absorb glucose. When these cells fail to respond adequately to
circulating insulin, blood glucose levels rise (Goutham, 2001).
Insulin resistance can be linked to diabetes mellitus, hypertension, dyslipidemia,
cardiovascular disease and other abnormalities. These abnormalities constitute the
insulin resistance syndrome (Polyzos et al, 2011).
Malnutrition is the condition that occurs when the body does not get enough nutrients.
There are a number of causes of malnutrition. It may result from:


Inadequate or unbalanced diet



Problems with digestion or absorption



Certain medical conditions

Chronic over-nutrition can lead to obesity and to metabolic syndrome, a set of risk
factors characterized by abdominal obesity, a decreased ability to process glucose
insulin resistance, dyslipidemia, and hypertension (Salgueiro et al, 2004).
Helicobacter pylori is a spiral-shaped micro-organisms in stomach mucosa was
described almost 100 years ago (Madan and Blaser, 1988). Their presence was not
really taken seriously until the late 1970s, when John Warren, a pathologist in Perth,
Western Australia, noted the appearance of spiral bacteria overlaying gastric mucosa,
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and chiefly over inflamed tissue. Warren and Barry Marshall cultured these organisms
in 1982 from 11 patients with gastritis, the story of the early part of the discovery of
H. pylori is related by Marshall and is worth reading because of that (Marshall, 1989).
Since there are only a few studies in the Middle East, on the association of
Helicobacter pylori and diabetes mellitus, we conducted this study and focus on the
frequency of Helicobacter pylori infection, Insulin resistance and malnutrition, in
patients with type 2 diabetes mellitus, and help in providing data that is useful in the
field of medicine as well as epidemiology.

Hypothesis
We hypothesized that among 7 Clinic patients in the Gaza Strip, with type 2 diabetes
mellitus, H. pylori infection and malnutrition may be associated with reduced
metabolic control of disease.
Therefore, we evaluated the relationship between glycosylated hemoglobin (HbA1c)
levels, and H. pylori infection in a group of patients with type 2 diabetes mellitus
from the clinics.

Goal
The goal of this study was to determine the prevalence of H. pylori infection, Insulin
resistance and malnutrition in type 2 DM patients.

Objectives
1. To evaluate the possible relationship between H. pylori infection, malnutrition
and the insulin resistance.
2. To summarize the epidemiologic evidence concerning the association between
H. pylori infection, and insulin resistance (IR).
3. To describe the Dietary requirements among patients with type 2 diabetes
mellitus, and H. pylori infection compared with uninfected counterparts.
4. To evaluate and provide evidence, and recommendations on current
information about diet, and lifestyle in the prevention of H. Pylori, and
malnutrition.
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Thesis statement
According to the Palestinian Ministry of Health (MOH), Non-communicable Diseases
(NCD), or life-style illness, become a predominant health problem in Palestine
refugees. The reduction of communicable disease incidence combined with
modifications in life style, and longevity have led to this change in the Palestine
refugees morbidity profile with the emergence of non-communicable diseases such as
cardiovascular diseases, diabetes mellitus and cancer (MOH, 2011).
According to Ministry of Health annual reports, the number of people with NCD
assisted increased steadily since 2000 reaching 199,412 in 2010, although
proportional mortality among patients affected by diabetes mellitus and hypertension
followed by UNRWA, clinics remained stationary at 1.9% in 2010, the increase
confirms the epidemiological trend that is seeing an increasing importance of Noncommunicable diseases as causes of morbidity and mortality among Palestine
Refugees (MOH, 2011).
Metabolic syndrome is one of the most prevalent global health problems that
predispose to type 2 diabetes mellitus. It is strongly linked to insulin resistance, which
results in hyperglycemia ( Polyzos, 2011).
Over the past few years, lot of studies have been carried out on Helicobacter pylori,
and found a possible causal relationship, through releasing some interleukins factors,
which result in endothelial dysfunction. However, some studies attributed that due to
coincidence were not able to establish any causal relationship. In this study, the
researcher has been studied to check this possible association.

Significance of the Study
Conducting this pioneer study, first conducted in the Medical Services Clinics in the
Gaza Strip could contribute to improvement of patient health status.
The current study is the first one about the correlation between H. pylori infection,
malnutrition, and insulin resistance among Type 2 Diabetes Milletus patients, it could
estimate prevalence of H. pylori infection in type 2 DM patients respective
malnutrition, and highlight the need for better education in clinical nutrition of
medical staff in the Medical Services Clinics.
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This study doesn't focus only on the H. Pylori infection, but also on malnutrition, both
of them are vulnerable group to type 2 DM, and subsequently to morbidity and
mortality.

Justification
According to knowledge of the researcher, no information describing the current
situation of Diabetes Mellitus and Helicobacter Pylori, in Palestine, especially in
Gaza Strip is available. A little information is available about malnutrition state, and
insulin resistance in type 2 DM patients, and the risk of Helicobacter Pylori infection
associated with it in the Gaza Strip.
Also, according to data from the Palestinian Ministry of Health (Nutrition
Department), there was no information available on the nutritional status of type 2
diabetic patients, so this study will be the first of it’s kind to assess the nutritional
status of type 2 diabetic patients in Gaza Strip (MOH, 2005).

Background to the study
Geography
The Palestinian Territory is divided into two geographic regions: West Bank and Gaza
Strip, and 16 Governorates, each locality has been divided into three types: Urban,
Rural, and Camps.
The Gaza Strip is located in the Middle East, to the north of Egypt, the west southern
edge of Palestine, and the Mediterranean Sea run along the west side of the Gaza
Strip. It's area comprise of 362 square kilometers, and the Gaza Strip is
administratively divided into five Governorates: North, Gaza, Mid-zone, Khanyounis
and Rafah, these provinces, there are four towns, eight refugees camps and fourteen
villages (PCBS, 2009).
Primary Health Care in the Gaza strip
There is evidence that some chronic diseases are on the increase, although available
data are only related to surveys and a national register is missing. There was a 31.1%
increase in the detected prevalence of chronic diseases between 2004 and 2006, and
for all ages, 8.2% of the surveyed persons in Gaza reported suffering from at least one
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diagnosed chronic disease. Diabetes mellitus and hypertension prevalence in people
aged over 65 years was reported at 18.5% and 24.2% in 2000 and at 21.1% and 33.7%
in 2004. Cardiovascular disease prevalence doubled from 7% to 15.8 % in
Palestinians over 65 between 2000 and 2004 (MOH, 2010).
Number of new patients with Diabetes mellitus registered in diabetes mellitus clinics
in primary health care, was 1,634 patients, 968 out of them females (59.2%) and 427
males (40.8%). ( 92.3%) of cases above of 35 years of age.
Number of attendance for diabetic clinics in Primary Health Care was 113,370
(59.1%) females & (40.9%) males (UNICEF, 2009).
Socio-economic Context
The majority of Gazans are unable to afford basic food and over 80% of families in
Gaza currently rely on humanitarian aid to survive. In less than 10 years the number
of families depending on UNRWA food aid has increased tenfold (Palestinian
Monitor Factsheet, 2008).
The economic situation is unstable especially after the last war (2008), and difficult
siege in the Gaza Strip. The deteriorating economic situation, limited income, lack of
work opportunities, limited the food resources and elevated it’s price. Also difficulty
in getting access the food in its quality and quantity or having unbalanced diet that is
poor in different nutrients as vitamins and minerals which reflect negatively on the
human health especially women and children as they are more vulnerable subjects to
malnutrition, and about 46% of Palestinians do not have enough food to meet their
needs. The number of people in deep poverty, defined as those living on less than 50
cents a day, nearly doubled in 2006 to over 1 million, according to UNRWA. Over
half of Palestinians live in Poverty: 45.7% in the West Bank and 79.4% in Gaza
(Palestinian Monitor Factsheet, 2008).
Health status and health services
Health services offered to the Palestinian community by four main sectors, MOH,
UNRWA, NGOs and the private sector. MOH provides health services for people
with health insurance and free for children less than three years old, it addresses the
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most common problems in the community by providing curative services, preventive
and rehabilitative programs to maximize health and wellbeing (MOH, 2010).
The change in eating habits and lifestyles whilst leading to increasing caloric intakes
and physical inactivity is not associated with mitigation of existing nutritional
deficiencies, which leads to a new and perhaps more unsettling kind of malnutrition,
in which an excessive caloric intake, in the form of fat and carbohydrates,
accompanies a persistent lack of micronutrients (UNRWA, 2010).
Definition of terms

Body Mass Index (BMI)
It is defined as the weight in Kilograms (Kg), divided by the square of height in meter
(M²), and is used to classify underweight, overweight and obesity (NIH, 2012).
According to the WHO classification, BMI < 18.5 kg/m² is considered underweight,
from 18.5-24.9 kg/m² is considered normal weight, from 25-29.9 kg/m² is considered
overweight (pre-obesity) and ≥ 30 kg/m² is considered obese (WHO, 2000).

Diabetes Mellitus
Is a group of metabolic diseases characterized by hyperglycemia resulting from
defects in insulin secretion, insulin action, or both (ADA, 2009).
Fasting blood glucose level ≥ 126mg / dl, or random blood glucose level ≥ 200mg/dl,
or medication with antidiabetic drugs (WHO, 2000).

Helicobacter pylori
It is a spiral-shaped, Micro-organisms in stomach mucosa infection has been
associated with diverse extra digestive morbidity (Madan and Blaser, 1988).
Helicobacter pylori induce gastric inflammation and the production of cytokines in
infected individuals (Gino et al, 2008).

Insulin resistance
Is a physiological condition where the natural hormone insulin, becomes less effective
at lowering blood sugars (Goutham, 2001). Occurs when tissues do not respond to
7

insulin, and glucose is not taken up by cells, leads to difficulty for glucose to enter
cells, to compensate, more insulin produced initially, Hyperinsulinemia and
hyperglycemia occurs later (Polyzos, 2011).

Malnutrition
The term malnutrition can refer to both under- and overnutrition, and the cellular
imbalance between supply of nutrients, and energy and the body's demand for them to
ensure growth, maintenance and specific functions (WHO, 2003).

Physical Activity (PA)
Any bodily movement produced by skeletal muscles that require energy expenditure
(WHO, 2009).
Aerobic PA is classified into four categories: Inactive/ Sedentary refers to no PA
beyond baseline activities of daily living. Low activity refers to less than 150
minutes/week of moderate-intensity PA. Medium activity refers to 150 to 300
minutes/week of moderate-intensity activity. High activity is more than 300
minutes/week of PA (United States Department of Health and Human Services,
2008).

Waist Circumference (WC)
Is a simple practical measure that is commonly used for assessing central obesity,
therefore, it is a good predictor for obesity related diseases (Foucan et al, 2002;
Janiszewski et al, 2007).
According to the National Institution of Health (NIH) protocol, WC measurement is
taken at the level of the superior border of the iliac crest and parallel to the floor
(Gino et al, 2008). The WC of > 102 cm in men, and > 88 cm in women is used as a
measurement for central obesity (Yusuf et al, 2004; Villegas et al, 2004).
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Chapter Two

Litrature Reviw
Overview of Diabetes Mellitus
The term Diabetes Mellitus describes a metabolic disorder of multiple etiologies
characterized by chronic hyperglycemia with disturbances of carbohydrate, fat and
protein metabolism resulting from defects in insulin secretion, insulin action, or both
(ADA, 2009).
Diabetes Mellitus Type 2 is a disorder characterized by lack of insulin action, and/or
secretion that induces hepatic glucose output by inhibiting glycogen synthesis and
stimulating glycogenolysis and gluconeogenesis then increased rates of hepatic
glucose production result in the development of overt hyperglycemia, especially
fasting hyperglycemia (Defronzo et al, 2002).
Diabetes Mellitus Type 2 is a serious metabolic disease that affects 150 million
people worldwide. It is characterized by elevation of the blood glucose concentration
(McCarthy, 2004).
It was previously called non-insulin-dependent diabetes mellitus or adult-onset
diabetes mellitus. Type 2 diabetes mellitus results from insulin resistance, a condition
in which the body fails to properly use insulin, combined with relative insulin
deficiency (Robbins and Cotran, 2008). T2DM accounts for 90% to 95% of all
patients with diabetes mellitus and is increasing in prevalence, especially in minority
populations (McCarthy, 2004).
Until recent years, T2DM was rarely observed in individuals under the age of 50, but
increasing numbers of children are now being diagnosed with the disease. This
probably reflects the growing prevalence of childhood obesity, as type 2 diabetes
mellitus (T2DM) is exacerbated by obesity and a sedentary lifestyle (McCarthy,2004).
Often symptoms are not severe, or may be absent, and consequently hyperglycemia
sufficient to cause pathological and functional changes may be present for a long time
before the diagnosis is made. The long-term effects of DM include progressive
development of the specific complications of retinopathy with potential blindness,
nephropathy that may lead to renal failure, and/or neuropathy with risk of foot ulcers,
9

amputation, charcot joints, and features of autonomic dysfunction, including sexual
dysfunction. People with diabetes mellitus are at increased risk of cardiovascular,
peripheral vascular and cerebrovascular disease (WHO, 1999).
The risk of developing T2DM increases with age, obesity, and lack of physical
activity. It occurs more frequently in women with prior Gestational DM (GDM) and
in individuals with hypertension or dyslipidaemia. Its frequency varies in different
racial/ethnic subgroups. It is often associated with strong familial, likely genetic,
predisposition. However, the genetics of this form of diabetes mellitus are complex
and not clearly defined (Venkat, et al, 2006).
Young et al, reported a higher incidence of mild to moderate malnutrition in diabetic
patients than in non diabetic patients, but found no differences between the diabetic
and non diabetic patients in the severely malnourished group (Young et al,1991). It
has been suggested that the smaller number of diabetic patients who progress to
severe malnutrition may reflect the lower survival rates for these patients (Burunner,
1998).
Prevalence of diabetes mellitus
In recent decades, dramatic increases in the prevalence and incidence of type 2
diabetes mellitus have occurred in many parts of the world, especially in the newly
industrialised and developing countries. Indeed, the majority of cases of type 2
diabetes mellitus in the future will occur in developing countries with India and China
having more cases than any other country in the world (King, et al, 1998).
Changes in human behavior and lifestyle over the last century have resulted in a
dramatic increase in the incidence of diabetes mellitus worldwide.
The number of adults with diabetes mellitus in the world is expected to rise from 135
million in 1995 to 300 million in the year 2025 (Hansen, 2002). Current estimates
from different countries in Europe and the United States have shown that diabetes
mellitus and its complications account for 8 to 16% of the total health costs for
society and these will increase dramatically unless major efforts are made to prevent
the ongoing epidemic (Hansen, 2002). Worldwide prevalence of diabetes mellitus in
the year 2003 and the predicted prevalence in the year 2025 are shown in Table 1.1
(Holt, 2004).
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Table 1.1. Worldwide prevalence of diabetes mellitus in year 2003 and 2025
predicted.
No. of diabetics (n×106)

Increase%

2003

2025 Predicted

Asia

81.8

156.1

91

Europe

38.2

44.2

16

North America

25

39.7

59

South America

10.4

19.7

88

Middle East

18.2

35.9

97

Africa

13.6

26.9

98

Australia

1.1

1.7

59

Total Cases Worldwide

189

324

72

Source: Holt, 2004, diagnosis, epidemiology and pathogenesis of diabetes mellitus
Prevalence of diabetes mellitus in Palestine
In Palestine, DM seems to be a serious health problem among population especially
the refugees. The prevalence rate of DM in Palestine was about 9% in 2002, while the
international rate was about 5.2% in the age 20-79. About 65.5% of all Palestinian
diabetics had at least one of the major complications and only 39.7% had acceptable
glycemic control. The mortality rate of DM in Palestine has been increased from 7.9
per 100,000 in 1995 to 15.3 per 100,000 in 2002 and decreased to 8.5 per 100,000 in
2005. The age group of ≥ 60 years old constitutes about 8.2% from the total deaths in
Palestine due to DM (MOH, 2005).
However, in Palestine, although diabetes mellitus is prevalent in the Gaza Strip, there
is under-diagnosis and under-reporting in DM as a leading cause of death. This is
because biochemical data are only restricted to monitoring blood glucose level when
the patient visits the clinic, due to lack of proper hospital and clinic recording systems
(MOH, 2005).
The prevalence of diagnosed diabetes mellitus among the served population 40 years
of age or older, was 10.5%, a decrease compared with 2009 (11.2%). This may be
explained by an improved calculation of the population served which decreased from
that in 2009 despite the increase in number of patients detected or registered during
11

the year. As shown in Figure 1.1, the highest rates were reported in the West Bank
Field (11.5%), followed by the Gaza Strip (11.3%), Jordan (10.4%), Lebanon (9.3%)
and Syria (8.8%) (MOH, 2011).
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Figure 1.1. The prevelance of diagnosed diabetes mellitus in the midlle east
Mortality rate of diabetes mellitus in Palestine
Mortality rate of diabetes mellitus among Palestinians constituted 3.6% of total
population deaths. A total of 372 persons died with mortality rate of 10.2 per 100,000
(males 9.5 per 100,000, females 10.9 per 100,000). The average annual mortality rate
of diabetes mellitus increased to 12.4 per 100.000 populations in the last five years
(MOH, 2005).
The death rate of men with diabetes mellitus is 1.9 times the rate for men without
diabetes mellitus, and the rate for women with diabetes mellitus is 2.6 times that for
women without diabetes mellitus. Cardiovascular disease (CVD) causes up to 65 % of
all deaths in developed countries of people with diabetes mellitus. The World Health
Organization (WHO, 2003) estimated that, in 2001, 959,000 deaths worldwide were
caused by diabetes mellitus, accounting for 1.6 % of all deaths, and approximately 3
% of all deaths caused by non communicable diseases (Venkat, 2006).
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In 2010 there is 3,530 Non-communicable Diseases (NCD) patients died, which
accounted for 1.9% of all non-communicable disease patients that were under care at
the beginning of 2010. 50.9% of them had co-morbidities (diabetes mellitus and
hypertension), 36.3% had hypertension, and 12.8% were diabetics. As shown in
Table1.2, the highest rates were reported in Syria and Lebanon (2.2%, 2.1%
respectively) and the lowest in Jordan Field (1.6%) (WHO, 2011).
Jordan

Lebanon

Syria

Gaza Strip West Bank Agency

No. of death

976

443

509

1059

543

3.530

% of all NCD

1.6

2.1

2.2

2.0

1.8

1.9

patients
Source: Wourld Health Organization, 2011, Non Communicable Disease prevention
and health promotion.
Dramatic changes in the prevalence or incidence of type 2 diabetes mellitus have been
observed in communities where there have been major changes in the type of diet
consumed, from a traditional indigenous diet to a typical ‘Western’ diet, e.g. Pima
Indians in Arizona, Micronesians in Nauru and Aborigines in Australia (Bennett,
1999, Lako, et al, 2001).
Changing disease rates are almost certainly explained by changes in several dietary
factors as well as by changes in other lifestyle related factors, notably a reduction in
physical activity (Hetzel, et al, 1987).
Insulin resistance
Insulin resistance (IR) is a physiological condition where the natural hormone insulin,
becomes less effective at lowering blood sugars. The resulting increase in blood
glucose may raise levels outside the normal range and cause adverse health effects,
depending on dietary conditions. Certain cell types such as fat and muscle cells
require insulin to absorb glucose. When these cells fail to respond adequately to
circulating insulin, blood glucose levels rise (Goutham, 2001).
Insulin resistance can be linked to diabetes mellitus, hypertension, dyslipidemia,
cardiovascular disease and other abnormalities. These abnormalities constitute the
insulin resistance syndrome. Because resistance usually develops long before these
diseases appear, identifying and treating insulin-resistant patients has potentially great
13

preventive value. Insulin resistance should be suspected in patients with a history of
diabetes mellitus in first-degree relatives: patients with a personal history of
gestational diabetes mellitus, polycystic ovary syndrome or impaired glucose
tolerance; and obese patients, particularly those with abdominal obesity. Present
treatment consists of sensible lifestyle changes, including weight loss to attain healthy
body weight, 30 minutes of accumulated moderate-intensity physical activity per day
and increased dietary fiber intake. Pharmacotherapy is not currently recommended for
patients with isolated insulin resistance (Polyzos et al, 2011).
Insulin stimulates glucose uptake into tissues, and its ability to do so varies greatly
among individual persons. In insulin resistance, tissues have a diminished ability to
respond to the action of insulin. To compensate for resistance, the pancreas secretes
more insulin. Insulin-resistant persons, therefore, have high plasma insulin levels
(Maule, et al, 2002).
Insulin hormone
Insulin is the hormone required to facilitate transport of blood glucose across the
largely impermeable cell membrane. It is released in response to elevations in blood
glucose. The insulin binds to a receptor on the cell membrane, allowing the entry into
muscle and fat cells of glucose to form glycogen, fatty acids to generate triglycerides,
and amino acids for protein synthesis. It is thus an anabolic hormone. It is a potent
stimulator of growth factors, including insulin growth factor 1 (IGF-1). It also inhibits
catabolic processes such as the breakdown of glycogen and fat, and decreases
gluconeogenesis (Cosford, 1999).
Should there be any disturbances to the binding of insulin to the receptors, or of the
receptor response to insulin, there will be reduced insulin activity, or insulin
resistance. If insulin is not functioning, there is reduced glucose entry into the cells,
which is detected by the pancreas as raised blood sugar (hyperglycemia). The
pancreatic response is then to produce more insulin (hyperinsulinaemia), to
compensate for the lack of cellular response to the hyperglycemia (Cosford, 1999).
Evidences for the role of insulin resistance in T2DM
Insulin resistance in muscle and liver is a characteristic feature of type 2 diabetes
mellitus. In the basal state, the hepatic insulin resistance is manifested by over
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production of glucose despite fasting hyperinsulinemia, and the increased rate of
hepatic glucose output is the primary determinant of the elevated fasting plasma
glucose concentration in type 2 diabetic individuals. Although muscle glucose uptake
in the postabsorptive state is increased when viewed in absolute terms, the efficiency
with which glucose is taken up by muscle is diminished. During insulin-stimulated
conditions, both decreased muscle glucose uptake and impaired suppression of
hepatic glucose production contribute to the glucose intolerance (Shulman, 2000).
Although the primary factors causing T2DM are unknown, it is clear that insulin
resistance plays a major role in its development. Evidence for this comes from:
1. The presence of insulin resistance 10–20 years before the onset of the disease.
2. Cross-sectional studies demonstrating that insulin resistance is a consistent
finding in patients with T2DM, and
3. Prospective studies demonstrating that insulin resistance is the best predictor
of whether or not an individual will later become diabetic (Shulman, 2000)
Insulin resistance may arise through a variety of mechanisms. Thus, it may result
from defects in the insulin receptor gene, which encodes a transmembrane tyrosine
kinase receptor, or as a consequence of post-receptor defects. Anti-insulin receptor
antibodies that may arise in certain autoimmune disorders such as systemic lupus
erythematosus can also block insulin receptor activation. In addition, certain
hormones, e.g, cortisol, antagonize insulin action that may precipitate diabetes
mellitus in susceptible individuals (Korc, 2003).
Other risk factors include poor diet, sedentary lifestyle, increased age 21% of people
over 60 years have diabetes mellitus and family history, diabetes mellitus tends to run
in families (Fujita, 2009, and Pijl et al, 2009).
Chronic obesity leads to increased insulin resistance that can develop into diabetes
mellitus, most likely because adipose tissue (especially that in the abdomen around
internal organs) is a (recently identified) source of several chemical signals to other
tissues (hormones and cytokines).
Other research shows that type 2 diabetes mellitus causes obesity as an effect of the
changes in metabolism, and other deranged cell behavior attendant on insulin
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resistance. Additional factors found to increase risk of type 2 diabetes mellitus include
aging (Jack, et al, 2004). high-fat diets and a less active lifestyle (Hu, 2003).
High body mass, as well as their related chronic diseases, are largely preventable. At
the individual level, people can achieve energy balance and a healthy weight, limit
energy intake from total fats and shift fat consumption away from saturated fats to
unsaturated fats; increase consumption of fruit and vegetables, as well as legumes,
whole grains and nuts, limit the intake of sugars, and increase physical activity at least
30 minutes of regular, moderate-intensity activity on most days. More activity may be
required for weight control (Debra, 2006).
Helicobacter pylori
Helicobacter pylori is a gram-negative microaerophilic spiral bacterium that inhabits
the mucous layer covering gastric epithelial cells. It is a major cause of chronic
superficial gastritis, duodenal or gastric ulceration, and gastric adenocarcinoma.
Originally called Campylobacter pyloridis, the name was changed to Campylobacter
pylori and then later to Helicobacter pylori as specific morphologic, structural and
genetic features indicated that it should be placed in a new genus. The organism is a
motile, gram-negative, curved rod which is oxidase, catalase and urease positive
(Marshall, 1989).
Helicobacter pylori infection affects approximately 50% of the world population
(Megraud, 1993). It is now broadly accepted that infection with H. pylori is one of the
most common chronic infections worldwide (Bener, et al, 2002).
Infection cytokine induction by H. pylori strains was recently reported to have an
association with increased intima/media thickness and poorer short-term outcome in
atherosclerotic stroke patients (Diomedi, et al, 2004).
Helicobacter pylori is a common infection in diabetics who do not have metabolically
controlled hyperglycemia and these are individuals who are colonized by H. pylori
infection in the gastric antrum (Bytzer, et al, 2001).
However, data on the prevalence of H. pylori in type 2 diabetes mellitus (T2DM)
patients are scarce and contradictory (Talley, et al, 2002).
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Both the natural history of gastrointestinal symptoms and factors influencing
symptom turnover in diabetes mellitus are unknown. Hence, it is important to
investigate the significance of Type 2 Diabetes Mellitus as a risk factor for H. pylori
infection (Bytzer, et al, 2001).
The prevalence of H. pylori
Current knowledge implies that acquisition of Helicobacter pylori seems to occur
predominantly in childhood and that once acquired the infection persists life-long in
most infected subjects.
Although a major role of intrafamilial spread is now beyond controversy, one of the
most elusive areas in H. pylori research is a definitive knowledge of the transmission
pathway from human to human, when transmission occurs and which factors ensure
persistence of H. pylori infection in some, but not all humans exposed to the
pathogen.
At the same time, epidemiologic studies continue to make major contributions to a
better understanding of the role of the infection, for a large variety of gastric and
extragastric diseases.
It has been well demonstrated that the prevalence of H. pylori strongly varies between
developing and developed countries, where prevalence among adults is typically
around 80–90% and < 40%, respectively. Furthermore, modes and risk factors of
transmission, as well as reinfection rates are likely to vary between developing and
developed countries (Rothenbacher, et al, 2003).
Helicobacter pylori is the most prevalent infection all over the world and has been
considered as the causative agent of many gastrointestinal diseases (Dunn, et al, 1997,
and D’Elios, et al, 1998).
Type 2 diabetes mellitus can present with many protean gastrointestinal symptoms
and H. pylori can play a role in this context (Güvener, et al, 1999).
The prevalence of H. pylori infection continues to vary strongly between developing
countries and developed countries, and according to ethnicity, place of birth and
socioeconomic factors among people living in the same country. Intrafamilial spread
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appears to play a central role in transmission of the infection in both developing and
developed countries (Guillermo, et al, 2004).
Apparently socioeconomic factors are important in H. pylori epidemiology even
within developing, high prevalence countries. Socio-economic factors such as low
income, high household density of children, and use of stove for heating were found
to be important risk factors for H. pylori infection among Turkish preschool and
school children (Maherzi, et al, 2003).
The Relationship between T2DM and H. pylori
Many authors have extensively explored the relationship between H. pylori and
diabetes mellitus.
The relationship between DM and H. pylori infection is controversial. According to
some studies, some studies reported a higher rate of H. pylori infection in diabetic
patients (Maule, et al, 2002), while other studies reported no difference in H. pylori
infection rates between diabetic patients and controls (Anastasios, et al, 2002).
The literature has been reviewed in this review, to check this possible association.
Robert P study in 2012 show there may be a link between H. pylori bacteria and type2
diabetes mellitus in adults, the researchers analyzed data from people who took part in
two U.S. National Health and Nutrition Surveys and found that the presence of
H.pylori bacteria was consistently associated with elevated levels of glycosylated
hemoglobin (HbA1c), an indicator of blood glucose levels and diabetes mellitus, the
association was strongest in obese people (Robert, 2012).
According to Albaker study from Saudi Arabia show that the association of Metabolic
Syndrome (MS) and H. pylori is still controversial with emphasis on the possible
linkage between them. However, the high prevalence of both MS and H. pylori
infection might explain the coincidence (Albaker, 2011).
Other study from Greece, Polyzos SA, in the systematic review, summarize the
epidemiologic evidence concerns the association between H. pylori infection and IR
quantitative indexes. Homeostatic model of assessment insulin resistance (HOMAIR). Their founding seems to be a trend toward a positive association between
H.pylori infection and HOMA-IR, strengthened by regression analysis in one study.
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However, there was significant heterogeneity between studies regarding the method(s)
of H. pylori infection diagnosis based on and the study populations.
The study results about the effect of H. pylori eradication on HOMA-IR revealed
conflicting results (Polyzos, 2011).
Yu Chen and Martin J. Blaser study, conducted cross-sectional analyses using data
from 7417 participants in the National Health and, Nutrition Examination Survey
(NHANES), aged ≥18 years, and 6072 participants in National Health and, Nutrition
Examination Survey (NHANES), aged ≥3 years, to assess the association between
H.pylori and levels of glycosylated hemoglobin (HbA1c).
They found that there was no association between H. pylori and history of selfreported diabetes mellitus. Helicobacter pylori seropositivity with HbA1c levels after
excluding individuals with history of diabetes and controlling for potential
confounders, and there was also a synergistic interaction between H. pylori and higher
body mass index (BMI), such that increased levels of HbA1c associated with having
both H. pylori and higher BMI were greater than the sum of their individual effects.
This interaction was observed consistently in both NHANES aged ≥18 years, and
NHANES aged ≥3 years, and for H. pylori positivity in NHANES aged ≥18 years,
their findings indicate a role of H. pylori in impaired glucose tolerance in adults that
may be potentiated by higher BMI level (Yu Chen, et al, 2011).
Ramazan Gen in 2010, studied the relationship between Helicobacter pylori infection
and insulin resistance, in a prospective, open-label, single-center study which
consisted of 159 patients, eighty-eight patients with H. pylori infection and seventyone patients without H. pylori infection were studied.
The patients with H. pylori infection received a 14-day sequential regimen. A
HOMA-IR (homeostasis model assessment of insulin resistance) level was used to
assess insulin resistance.
The study showed beneficial effects of H. pylori eradication on insulin resistance,
atherogenic lipid abnormalities and low-grade inflammation. The results suggest that
H. pylori eradication may prevent coronary artery disease and metabolic syndrome
(Ramazan Gen, et al, 2010).
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Other study conducted by Eshraghian A from Iran, aimed to determine the relation
between Helicobacter pylori infection and insulin resistance in healthy subjects. In a
cross-sectional case control study, a total of 71 healthy subjects without the exclusion
criteria completed the study. Forty-three (60.6%) patients were H. pylori positive and
28 (39.4%) patients were H. pylori negative. Age and body mass index of the patients
were not significantly different between the two groups, the author suggest
recognition of H. pylori infection as a risk factor for insulin resistance (Eshraghian, et
al, 2009).
According to Gunji T, from Japan, study a total of 988 men and 119 women were
eventually eligible for this cross-sectional survey. Helicobacter pylori seropositivity
was significantly higher in 99 cases with insulin resistance compared with 1008 cases
without insulin resistance. The results found a significant association between
H.pylori serostatus and HOMA-IR score by multiple linear regression analysis.
Helicobacter pylori infection significantly and independently contributed to
promoting insulin resistance in a large asymptomatic population (Gunji, et al, 2009).
According to Bikha study from Pakistan, hospital-based case control study was
conducted on 148 subjects and divided into two groups, type 2 diabetics and nondiabetics, each group consisting of 74 patients. All diabetic patients of ≥ 35 years of
age, both gender and the known cases with history of dyspepsia, epigastric pain or
bloating for more than a month were screened for Helicobacter pylori infection. and
found that diabetic patients are at more risk for H. Pylori infection was statistically
significant in comparison to non-diabetic population so every diabetic patient with
acid peptic disorder must be screened for H. Pylori., and at risk to acquire H. Pylori
infection. Therefore proper monitoring of blood glucose level and screening for
H.pylori infection are effective preventive measures for this life threatening infection
(Bikha, et al, 2008).
Other study conducted by Demir M, from Turkey found that the prevalence of
H.pylori infection was 61.7% , respectively, among type 2 diabetic patients and
nondiabetic controls and was not statistically significant, and the prevalence of
H.pylori infection did not differ significantly between the diabetic patients and
nondiabetic controls. The duration of diabetes mellitus, fasting blood glucose and
haemoglobin A1c levels, there was no late complication in 60.3% of the type 2
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diabetic patients as compared to at least one late complication. Interestingly, diabetics
with H. pylori infection had a higher incidence of neuropathy, although there was no
association between the duration and regulation of diabetes mellitus, retinopathy,
nephropathy and H. pylori status ( Demir, et al, 2008).
Bener studied the association between Helicobacter pylori infection and type 2
diabetes mellitus in the United Arab Emirates population. By using a case and control
study comparison of type 2 diabetes mellitus and non-diabetic groups by conducted at
the primary health care clinics in United Arab Emirates. The study included 210 type2
diabetes mellitus patients, and 210 non-diabetic subjects. Helicobacter pylori was
assessed by histopathological examination by measuring antibody profiles (IgG and
IgA) among type 2 diabetes mellitus patients and the non-diabetic group.
The study results found that there is a significant association between Helicobacter
pylori infection and type 2 diabetes mellitus. Helicobacter pylori infection was
significantly higher in diabetic obese patients than non-diabetic subjects (Bener,et al,
2002).
According to Gino G, et al, from Peru, they evaluated the relationship between
glycosylated hemoglobin (HbA1c) levels and H. pylori infection in a cohort of
patients with type 2 diabetes mellitus, and evaluated this relationship.
Their founding in Peruvian patients with type 2 diabetes mellitus, H. pylori infection
has positively association with reduced metabolic control of disease (Gino, et al,
2008).
Other study conducted by Candelli M, from Italy conducted in 121 patients with
diabetes mellitus type 1 and 147 matched controls, H. pylori infection and CagA(Cytotoxin-associated gene A: is a protein found in about 50% of Helicobacter pylori
strains) positive strains do not affect metabolic control in DM type 1 patients
(Candelli, et al, 2003).
However, some other Greek study by Anastiosis R, did not detect and confirm an
association between H. pylori infection and diabetes mellitus. That study reported no
difference between T2DM patients and non-diabetics with regard to the prevalence of
both H. pylori infection and H. pylori-related gastroduodenal disorders (Anastiosis, et
al, 2002).
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Maule S study found that diabetic patients had similar age and gender distribution but
significantly higher body mass index (BMI) compared to controls. The prevalence of
H. pylori infection (54.1% versus 56.9%, P = 0.3) and the prevalence of cagA positive
H. pylori strains (40.8% versus 36.3%, P =0.1) were not significantly different
between the two groups (Maule, et al, 2002).
Other study performed by Xia et al, showed that the seroprevalance of H. pylori
infection was not statistically different in patients with diabetes mellitus and nondiabetic controls, and the prevalence of H. pylori should be corrected for age and
gender, and there are no differences if an adjustment has been done for these
variables, and H. pylori infection appears not to be associated with diabetes mellitus
or upper GI symptoms in diabetes mellitus (Xia, et al, 2001).
Gary T study found that the rate of H. pylori infection in Hong Kong Chinese subjects
with type 2 diabetes mellitus is around 50%, which is similar to control subjects. No
association was found between H. pylori infection, glycaemic status, and duration of
diabetes and upper gastrointestinal symptoms in these diabetic subjects (Gary, et al,
2001).
According to Woodward M study in 2000, did not detect and confirm an association
between H. pylori infection and diabetes mellitus. That study reported no difference
between T2DM patients and non-diabetics with regard to the prevalence of both
H.pylori infection and H. pylori-related gastroduodenal disorders (Woodward, et al,
2000).
Other study conducted by Gasbarrini performed on type2 diabetics, a much lower
eradication rate of H. pylori (50%) was found, Histopathological examination was
used in the study for the detection of pre and post treatment H. pylori and as the gold
standard, it was more reliable and reproducible than the 13C urea breath test, H.pylori
infection with cagA positive strains was similarly common in dyspeptic diabetic
patients and controls. It was associated with poorer glycemic control and higher rates
of microalbuminuria in diabetic subjects (Gasbarrini et al, 1999).
Perdichizzi study in 1996 has been suggested that the prevalence of H. pylori
infection might be increased in T2DM obese patients as opposed to the normal
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population. The study find of a higher prevalence (25%) of H. pylori infection in
T2DM obese patients (Perdichizzi,et al, 1996).
According to Aydemir S, from Turkey aimed to examine the effect of H. pylori on
insulin resistance. Sixty-three patients were enrolled in the study. Patients were
divided into two groups according to H. pylori presence, Thirty-six patients were
H.pylori positive and 27 were H. pylori negative. There was no difference between
the two groups with regard to age, gender, or body mass index. This study provides
the direct evidence for an association between chronic H. pylori infection and insulin
resistance (Aydemir , et al, 2005).
Kao CH study in 1995 found that 61% (27/44) of the NIDDM ( Non Insulin Diabetes
Mellitus) patients had an H. pylori infection, and 59% (26/44) had an abnormal (GET)
gastric emptying time ( Kao et al, 1995).
Marrollo M, from Italy, found that the prevalence of Helicobacter pylori infection
was found to be significantly higher in diabetics than in controls, and Helicobacter
pylori infection was significantly associated both with the presence of endoscopic
lesions and chronic gastritis in diabetic patients, but not in the controls, and there is no
differences were found between women and men with regard to H. pylori infection
status in diabetic patients (Marrollo M, et al, 2005).
According to Simon's study, the prevalence of H. pylori was reported to be 62% in
type 2 diabetics patients to 21% non-diabetic controls (Simon, et al, 1989).
Malnutrition
Malnutrition is the condition that occurs when your body does not get enough
nutrients. There are a number of causes of malnutrition (Salgueiro, et al , 2004 ).
It is mainly a deficiency of calories and proteins and affects mental and physical
development and impairs productivity, the deficiency of vitamins and minerals could
be due to malnutrition (lower intake of fresh fruits and vegetables) and due to
overcooking of our food and a high prevalence of parasitic enteric infection
(especially amebiasis and giardiasis) in our population (Giskes, et al, 2002).
Some studies have suggested that H. pylori infection may affect the homeostasis of
different micronutrients including iron, vitamin B12, folic acid, -tocopherol,
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vitaminC and -carotene. There are conflicting reports regarding the association of
H.pylori infection with growth failure (Polyzos et al, 2011).
Consequently, a prolonged H. pylori infection, as it is frequent in developing
countries, may account for significant modifications of the absorption of several
micronutrients. At present we do not know the impact of H. pylori infection on
micronutrient malnutrition prevalence, but we do know that there is a strong
correlation of both high prevalence of H. pylori infection and micronutrient deficiency
in developing regions (Salgueiro, et al, 2004).
Malnutrition remain among the most devastating problems facing the majority of the
world’s poor and needy people, and continue to dominate the health of the world’s
poorest nations. Nearly 30% of humanity are currently suffering from one or more of
the multiple forms of malnutrition (WHO, 2003).
Eliminating the causes requires political and social action of which nutritional
programmes can be only one aspect. Sufficient, safe and varied food supplies not only
prevent malnutrition but also reduce the risk of chronic diseases. It is well known that
nutritional deficiency increases the risk of common infectious diseases (WHO, 2003).
Governments throughout the world have developed strategies to eradicate
malnutrition, a term traditionally used synonym only with undernutrition. However,
the growing problems of nutritional imbalance, overweight and obesity, together with
their implications for the development of diabetes mellitus, cardiovascular problems
and other diet-related non-communicable diseases, are now at least as pressing. This
applies especially to developing countries undergoing the nutrition transition; such
countries bear a double burden of both overnutrition, as well as undernutrition and
infectious diseases. Unless there is political commitment to spur governments on to
achieve results, strategies cannot succeed. Setting population goals for nutrient intake
and physical activity is necessary but insufficient. Giving people the best chance to
enjoy many years of healthy and active life requires action at the community, family
and individual levels (WHO, 2011).
There is a need for data on current and changing trends in food consumption in
developing countries, including research on what influences peoples eating behaviour
and physical activity and what can be done to address this. There is also a need, on a
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continuing basis, to develop strategies to change people’s behaviour towards adopting
healthy diets and lifestyles, including research on the supply and demand side related
to this changing consumer behaviors (WHO, 2009).
Evaluation of the nutritional status
Nutritional status evaluation is abroad topic, and to be of clinical importance the ideal
method should be able to predict whether the individual would have increased
morbidity and mortality in the absence of nutritional support. In short, can it predict
the occurrence of Nutrition- Associated Complications (NAC) and thus predict
outcome? Unfortunately, disease and nutrition interact so that disease in turn may
cause secondary malnutrition, or malnutrition may adversely influence the underlying
disease. Thus, patient's outcome, are multifactorial and any attempt to formulate the
influence of malnutrition based on outcomes of single parameters or simple models
will fail to consider the many interacting factors (Gibney et al, 2006).
Nutritional status evaluation has five steps, screening, nutritional assessment,
interpretation of assessment, intervention (treatment plan) and follow- up plan. There
are three different levels of nutritional assessment, an in-depth assessment performed
as part of complete physical examination, mid- level assessment performed in
specialty clinics, and a mini- assessment performed in the community, the choice of
assessment depends on the expertise and amount of time available, the age of the
child, and the problem (Ekval et al, 2005).
The basic methods used in clinical nutritional assessment to identify the individual
patient's needs may be greed in four types of activities, often called the A, B, C, D
approach, which is Anthropometrics that can be divided into two main categories: the
assessment of growth that includes the evaluation of head circumference, weight,
height, BMI, and others, the second category includes assessment of body
composition that involve detection of body components loss or gain (Gibney et al,
2006). Biochemical tests, are also used for studying the nutritional status like
measuring of plasma protein, serum albumin, hemoglobin, prealbumin and
transferring, calcium, phosphorus, alkaline phosphatase and vitamin D. Clinical
observations, dietary and personal histories are also used for nutritional assessment
(Bernstein et al, 2006).
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Indicators of Diabetic Patients malnutrition
Variation in physical growth of the elderly is a result of environmental, poor quality
of food, insufficient food intake, and repeated infectious diseases, or frequently
combination of previous factors show their way to malnutrition (De Onis et al, 1997).
A rare type of diabetes mellitus associated with long term malnutrition. This type of
diabetes mellitus is characterized by insulinopenia, insulin resistance, hyperglycemia
and failure of the beta-cells (insulin-producing cells in the pancreas). It is also known
as tropical diabetes mellitus or tropical pancreatic diabetes mellitus (WHO, 2009).
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Chapter Three

Subjects And Methods
Study design
The current cross sectional study was conducted to determine the prevalence of
H.pylori infection in type 2 DM patients.
In general, a cross sectional study measures the prevalence of health outcomes or
determinants of health, or both, in a population at a point in time or over a short
period.
This design has it’s own advantages that we can collect data on many variables, from
a large number and dispersed subjects, data on attitudes and behaviors, it can answer
questions on who, what, when, where, good for exploratory research, generates
hypotheses for future research , and data useful to many different researchers.
Study Setting
This study was carried out at Medical Services Clinics in the Gaza Strip. Medical
Services consider one of the biggest clinics in the Gaza Strip, established in 1994,
take care of military personnel, they have 7 clinics in the Gaza Strip, with 3 hospitals,
and has 150 beds with average of 368,877 admissions in 2010 (Medical Services
annual report, 2011).
Target Population
The study population consisted of 138 diabetic patients type 2, male & female, the
sample number was calculated by Decision Analyst State 2.0 programs, which
represent 0.2% from total number of diabetic patients presents in Medical Services
clinics in the Gaza Strip.
Study period
The proposed study was conducted from October 2011 to May 2012.
Sampling
A Cross-Sectional Study was done on 138 randomly selected from Type 2 Diabetic
Medical Services Patients in the Gaza Strip, and whom diagnosis was confirmed by
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their medical history, physical examination and few biochemical tests, from October
2011 to May 2012.
For no-response expectations, and lack of cooperation by patients, the sample size
was decreased to 129 samples of type 2 Diabetic Patients.
Sample size
The sample size of the study was determined from the total number of admission
cases to all patients from the Medical Services clinics as follow:
Table 3.1: Primary sample size:
Name of clinic

Region

No. of visited
Patients

Study
sample

1

Hejazi

Jabalia
BeitHanon
BeitLahia

15997

39

2
3

Shate'e
Khanyounis

28674
12032

70
29
138

No.

Gaza city
Khanyounis
Total

The distribution of 129 samples, according of lack of cooperation by patients:
Table 3.2: Distribution of final sample size:
No.
1

Name of clinic

Region

Study
sample

Hejazi

Jabalia
BeitHanon
BeitLahia

31

2
3

Shate'e
Gaza city
69
Khanyounis
Khanyounis
29
Total
129
The sample of patients was selected according to the inclusion and exclusion criteria
which include the following:
Inclusion Criteria
Type 2 diabetic patients, male & female, with BMI less than 30.
Exclusion Criteria
1. Type 1 diabetics
2. Obese diabetics with BMI more than 30
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3. Hypertension diabetics
4. Hyperlipidemia diabetics
5. Polycystic ovary syndrome patients
6. Strong family history of diabetes
7. Pregnant womens
8. And other hormonal diseases
Ethical Considerations
Approval Letters
Approval letters from Dean of college of pharmacy (Annex no.1)
Approval letter from the General Director of Medical Services–Gaza (Annex no. 2)
Patients were given a full explanation about the purpose of the study and assurance
about the confidentiality of the information and the participation was completely
optional.
Data Collection
Health records
Health records of each type 2 diabetic patient's was reviewed through the Medical
Services Clinics in the Gaza strip (A, B, C and D).
1. Anthropometric Measurements
 Weight in kg measured by a seca scale.


Height in cm measured by a stadiometer.



Body Mass Index (BMI).



Waist circumference.

2. Biochemical Assessment
 FBS


RBS



HbA1c



C-Peptide



H. Pylori (IgG)

23 samples was analyse for RBS, but as a result of lack of cooperation of patients, the
test was canceled, and the results for 23 samples was ignored.
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3. Clinical findings
It includes a complete physical examination, to investigate signs of malnutrition,
medical history e.g. including acute and chronic illness, diagnostic procedures,
therapies, treatments that may increase nutrient needs or induce malabsorption,
current medications (Marshall, 1989).
4. Dietary assessment
It involves estimating food intake. This can be achieved by interview techniques
(usually retrospective) and recording of intake (e.g. by completion of food diaries or
weighing of food prior to it’s being eaten). Although they may be valuable in
determining the cause of malnutrition or a logical approach to its management (e.g. by
identifying food preferences) they are in general too complex to be of value in
identifying a need for nutritional support (Marshall, 1989, and Polyzos, et al, 2010).
Questionnaire
Semi-structured interviews were randomly selected for the study sample were
interviewed using a standard questionnaire (Annex 3) administered by the researcher
herself.
Questionnaire design and interview
The first section in the questionnaire interview document contains necessary details
like: patient's initials, age, gender, level of education, marital status, and type of
Occupation. It also contained blood analysis for all diabetic patients, the nutritional
habits, preferences and healthy information under the study.
At the end of each interview, the researcher looked over the filled questionnaire to
check adequate completion of all information and to monitor the flow of serial
numbers of the questionnaire.
Pilot study
Pilot study was done prior to the beginning of data collection to know the reliability
and validity, also to assure the clarity of the questionnaire and evaluate the outcomes.
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Statistical analysis
The collected data was entered to the computer by statistical package for social
science for data cleaning and analysis (Windows version 18, SPSS).
Data analysis was carried out as follows
1. A questionnaire interview.
2. Choosing data entry mode.
3. Data cleaning.
4. Defining and recoding of certain variables.
5. Cross tabulation and advanced statistical analysis.
The statistical relationships between nutritional habits, malnutrition, blood analysis
and variables were assessed using the tests: chi-square, t-test, pearson correlation, one
way ANOVA, Kurshall Wallis test, and Fisherˈ s Exact test. P-values were calculated
for the ordinal level measures (P<0.05).
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Chapter Four

Results
This chapter presents the results of the statistical analysis of data that was collected
through a structured questionnaire. Data analysis was performed using SPSS, version
14.0 computer software. Descriptive statistics presented the demographical
characteristics and socio-economical status of the participants as well as the food
frequency questionnaire, which included the most common foods consumed by the
diabetes mellitus patients.

Socio-demographic description of the study sample
The distribution of the socioeconomic variables is summarized in Table 4.1. The
sample consists of 129 persons, It was found that the sample is equally distributed
between males 65 (50.4%) and females 64 (49.6 %).
More than half of the sample have at least secondary degree. Half of the samples are
residents in Gaza governorate, while the rest are almost equally distributed between
North and Khan Younis governorates. Around 94% of the sample are married where
the rest either single, Widow or divorced.

About one third of the samples are

employed.
With regards of the distribution of sample age it is found that the mean age is 55.84
years with standard deviation 33.7 years. The mean number of family members is
7.46 persons with standard deviation of 3.16.
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Table 4.1: Distribution of the study subjects by socioeconomic variables

Socioeconomic Variables

Gender

No. (%)

Male

65 (50.4%)

Female

64 (49.6%)

Total

129 (100.0%)

Illiterate

18 (14.0%)

Primary

25 (19.4%)

Preparatory

18 (14.0%)

Secondary

36 (27.9%)

University degree

32 (24.8%)

Total

129 (100.0%)

North Governorate

31 (24.0%)

Gaza Governorate

69 (53.5%)

Khan Younis Governorate

29 (22.5%)

Total

129 (100.0%)

Single

3 (2.3%)

Married

121 (93.8%)

Widow

2 (1.6%)

Divorce

3 (2.3%)

Total

129 (100.0%)

Employed

46 (35.7%)

Un- employed

83 (64.3%)

Patient Education Level

Residency District

Marital Status

Patient Occupation
Total

33

129 (100.0%)

Chemical measurements of participants
The summary statistics of the chemical measurements of participants, namely FBS,
C- peptide and HbA1c are given in Table 4.2.

Table 4.2: Chemical measurements of participants
Variable

Mean

Std. Deviation

Normal range

FBS

142.95

47.47

70-110 mg/dl

C - peptide

1.89

1.23

0.5 – 3.2 ng/ml

HbA1c

6.79

1.21

4 – 6 mmol/dl

The frequency and percentage of H. pylori are given in Table 4.3, and around 70.5%
of the sample found has positive H. pylori.

Table 4.3: Distribution of H. pylori
H. pylori

No. (%)

Positive

91 (70.5%)

Negative

38 (29.5%)

Total

129 (100.0%)

Correlation between gender and chemical variables:
The mean and standard deviation of three Chemical variables FBS, C-peptide and
HbA1c according to the gender gives intable 4.4, associated with the mean
difference. In order to assess any significant difference between the means of the
chemical variables with respect to the age T-test is conducted as given in Table 4.4.
It is found there is no significant difference between the means of chemical variables
due to the gender.
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Table 4.4: Student t-test of the biochemical variables according to the gender
chemical
variable Gender
Male

N

Mean

Std. Deviation

Mean
difference

65

144.55

52.21

3.23

t-value

p-value

0.385

0.701

-0.083

-0.384

0.702

0.014

0.066

0.947

FBS
Female

64

141.33

42.47

Male

65

1.84

1.32

C peptide
Female

64

1.93

1.13

Male

65

6.79

1.24

HbA1c
Female

64

1.19

6.78

The Chi square test is used to assess the association between gender and H. pylori
status as given in Table 4.5.
Table 4.5: Test of association between gender and H. pylori
Gender
H. pylori

Positive
Negative

No. (%)
No. (%)

Male

Female

49 (53.9%)

42 (46.1%)

16 (42.1%)

Chi Square

P-value

1.478

0.224

22 (57.9%)

The association between the chemical and socioeconomic variables is investigated by
using appropriate statistical measures.
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Anthropometric measurements of participants
The summary statistics of the anthropometric measurements of participants, namely
weight, height, BMI and Waist circumference are given in Table 4.6
Table 4.6: Anthropometric measurements of participants
Variable

Mean

Std. Deviation

Weight (kg)

83.24

10.52

Height (cm)

176.83

53.21

BMI ( kg/cm2)

27.87

2.24

Waist circumference(cm)

90.43

15.02

Pearson correlation coefficient is obtained to assess the relationship between the
anthropometric and chemical variables. Results in Table 4.7 show that there is a
significant correlation between the BMI and the FBS where the p-value is 0.026.
Table 4.7: Pearson correlation between the anthropometric and chemical variables
Chemical Variables
Anthropometric
variables

FBS

C- peptide

HbA1c

Pearson
Correlation

p-value

Pearson
Correlation

p-value

Pearson
Correlation

p-value

Weight

-0.127

0.152

-0.054

0.543

0.018

0.843

Height

-0.066

0.457

-0.003

0.973

0.001

0.990

BMI

-0.196

0.026*

-0.163

0.066

-0.113

0.203

Waist
circumference

-0.019

0.828

-0.144

0.103

-0.050

0.575

*Significant correlation at 0.05 level of significance.
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Table 4.8 gives the summary statistics of the anthropometric variables according to
the H. pylori status. Results in Table 4.8 shows that there is significant difference
between the means of weight for persons with positive and negative H. pylori status.
The mean weight for positive H. pylori is higher than the mean weight of the negative
group. Consequently, the mean of BMI of positive groups is significantly higher than
the mean BMI for the negative group.
Table 4.8: Student t-test of the Anthropometric variables according to the H. pylori
status
Anthropom
etric
H. Pylori
variables

N

Positive

91

Weight
Negative
Positive
Height
Negative
Positive
BMI
Negative
Waist
Positive
circumfere
Negative
nce

38
91
38
91
38
91
38

Mean

Std. Deviation

84.87

9.77

79.33

11.33

179.76

62.99

169.82

8.54

28.14

2.21

27.23

2.22

90.75

14.39

89.68

16.59
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Mean
difference

t-value

p-value

5.54

2.802

0.006*

9.95

0.968

0.335

.910

2.130

0.035*

1.06

0.365

0.716

Medical History
Diabetes history
A summary statistics of the chemical variables according to the history of having
diabetes mellitus is given in Table 4.9. One way ANOVA test is conducted to assess
any significant difference between the means of the chemical variables according to
the history of having diabetes mellitus. Results in Table 4.9 shows that there are
significant differences between the means of the C- peptide and HbA1c categories at
0.05 level of significant where there is a significant difference between the means of
the FBS categories at 0.1 level of significant.
Table 4.9: One way ANOVA test for the chemical variables based on the diabetes
mellitus history
FBS
C- peptide
HbA1c
How long
have you
N
Mean
SD
Mean
SD
Mean
SD
diabetes?
less than or
1year

25

127.64

58.19

1.01

0.20

6.26

1.14

1-5 years

32

148.06

56.37

1.70

0.30

6.53

1.0

5-10 years

26

131.23

25.81

1.08

0.21

6.53

1.14

more than
10 years

46

154.35

41.03

0.88

0.13

7.40

1.19

Total

129

142.95

47.47

1.23

0.11

6.79

1.21

F- value

2.487

3.554

7.408

P-value

.064**

.016*

.000*

*significant at 0.05 level of significant
**significant at 0.1 level of significant
By using the Bonferroni test to detect the source of difference. It is found that the
there is a significant difference between mean of C- peptide for the category 1-5 and
more than 10 years. While for the HbA1c there are a significant difference between
the mean of more than 10 years category.
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Stomach pain and stomach ulcer
There are 81 (62.8%) of the sample are suffering from stomach pain or stomach ulcer,
no significant difference was assigned by using t-test between the means of those who
suffer from stomach problems and those who are not for three chemical variables
FBS, C- peptide and HbA1c as given in Table 4.10.
Table 4.10: T -test for the chemical variables based on their stomach status
Are you
FBS
C - peptide
HbA1c
suffering
from
stomach
N
Mean
SD
Mean
SD
Mean
SD
pain or
stomach
ulcer?
46.74
2.00
1.32
6.89
1.21
81
144.98
Yes
No

48

139.54

48.98

1.70

1.04

6.62

1.20

Total

129

142.95

47.47

1.23

0.11

6.79

1.21

t- value

0.627

1.328

1.234

P-value

0.532

0.187

0.219

Taking any drugs in the past few days
A total of 93 (72.1%) of the sample have taken at least a drug the previous day of the
interview. Among those who have taking a drug following percentages are recorded
for a list of drugs as shown in Table 4.11.
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Table 4.11: Drug history of the participants

Insulin, Glucophage, or Amaryl

yes
n
(%)
93
100

n
0

(%)
0

Ratidine, Omeprazole

29

31.18

64

68.82

Antacids

33

35.48

60

64.52

Baby Aspirin

32

34.41

61

65.59

Folic acid

77

82.80

16

17.20

Multivitamins

44

47.31

49

52.69

Antibiotics

36

38.71

57

61.29

NSAID (Diclofen, ibrorofen, etc.)

38

40.86

55

59.14

Dietary Supplement & herbs

59

63.44

34

36.56

Drug

No

lifestyle Information
One of the habits is smoking, thus smoking status is considered as one of the factors
may affect the chemical variables. Table 4.12 give summary statistics of the chemical
variables for smokers and nonsmokers.
In general, there are 21 (16.28%) of the samples are smokers. T- test is used to
investigate the means equality of chemical variables for smokers and nonsmokers.
Results in Table 4.13 show that the mean of C- peptide for smokers is significantly
less than non smokers.
On the other hand, a total of 39 (30.23%) of the sample have at least one of their
families were smoking, but results show insignificant effect of the smoking status of
family members on the mean of the chemical variables.
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Table 4.12: T -test for the chemical variables with respect to the smoking status
FBS
C - peptide
HbA1c

Do you
smoke
cigarettes?

Did any of
family
members
smoke
cigarettes?

N

Mean

SD

Mean

SD

Mean

SD

Yes

21

146.95

47.19

1.39

0.75

6.96

1.25

No

108

142.18

47.70

1.98

1.28

6.75

1.20

Total

129

142.95

47.47

1.23

0.11

6.79

1.21

t- value

.421

-2.063

.705

P-value

.675

.041*

.482

Yes

39

143.33

52.71

1.71

0.90

6.85

1.11

No

90

142.79

45.32

1.96

1.34

6.76

1.25

Total

129

142.95

47.47

1.23

0.11

6.79

1.21

t- value

.060

-1.055

.382

P-value

.953

.294

.703

* Statistically significant at 0.05 level of significance.
Chi square test in Table 4.13 shows that there is significant association between the
H. pylori and smoking status of the participants at 0.1 level of significance. While
insignficant association with the smoking status of the participants family members.

Table 4.13: Test of association between smoking status and H. pylori
H. pylori

Do you smoke
cigarettes?

Did any of family
members smoke
cigarettes?

Yes

No. (%)

No

No. (%)

Yes

No. (%)

No

No. (%)

Positive

Negative

18 (85.7%)

3 (14.3%)

73 (67.6%)

35 (32.4%)

30 (76.9%)

9 (23.1%)

61 (67.8%)

29 (32.2%)

** Statistically significant at 0.1 level of significance.
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Chi Square

P-value

2.778

0.096**

1.095

0.295

Physical Activity
The most popular physical activity is walking where 60 (46.51%) of sample practice
it, followed by house work 50 (38,76%). Table 4.14 gives the summary statistics of
the physical activity done by participants. Kruskal Wallis Test is a nonparametric test
used to test the equality of means from different groups. There is a significant
difference between the means of the C- peptide for different activity classes.
Table 4.14: Kruskal Wallis Test for the chemical variables with respect to the physical
activities
FBS

What
type of
physical
activity
you are
doing?

C- peptide

HbA1c

N

Mean

SD

Mean

SD

Mean

SD

Walk

60

143.33

51.72

1.82

1.30

6.81

1.26

Agriculture

4

161.25

38.14

1.13

0.85

6.93

0.66

House work

56

142.13

46.61

2.07

1.22

6.77

1.24

Athlectics

2

156.50

40.31

0.80

0.99

6.15

0.07

Others

7

132.00

20.49

1.77

0.36

6.79

1.02

Total

129

142.95

47.47

1.23

0.11

6.79

1.21

Kruskal WallisTest

2.375

8.679

1.288

P-value

0.498

.034*

0.732

* Statistically significant at 0.05 level of significance.
On the other hand, almost half of the samples sleep less than 8 hours where the other
half, sleep more than 8 hours. There is no significant difference between the means of
chemical variables according to the sleeping behavior as given in Table 4.15.
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Table 4.15: T -test for the chemical variables with respect to the sleeping behavior
FBS
C - peptide
HbA1c

How
many
hours
sleep
daily?

N

Mean

SD

Mean

SD

Mean

SD

less than
8 hours

67

141.84

48.70

1.78

1.13

6.74

1.21

more than
8 hours

59

145.54

47.06

2.06

1.33

6.88

1.22

Total

129

142.95

47.47

1.23

0.11

6.79

1.21

t- value

-0.433

-1.256

-0.661

P-value

0.666

0.212

0.510

Results in table 4.16 shows that neither the physical activity not the sleeping behavior
has an association with the H. pylori.
Table 4.16: Test of association between physical activities, sleeping behavior and
H.pylori
H. pylori
Fisher's

Walk

No. (%)

Agriculture No. (%)
What type of
physical activity
you are
doing?

How many hours
sleep daily?

House
work

No. (%)

Athlectics

No. (%)

Others

No. (%)

less than 8
hours

No. (%)

more than
8 hours

No. (%)

Positive

Negative

45 (75.0%)

15 (25.0%)

4 (100.0%)

0 (.0%)

36 (64.3%)

20 (35.7%)

1 (50.0%)

1 (50.0%)

5 (71,4%)

2 (28.6%)

46 (67.6%)

22 (32.4%)

45 (73.8%)
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16 (26.2%)

Exact Test

P-value

3.635

0.439

1.091

0.564

Watching TV does not correlate significantly with the chemical variables as given in
Table 4.17.
Table 4.17: Pearson correlation between watching TV and chemical variables
Chemical Variables
FBS

C - peptide

HbA1c

Pearson
Correlation

p-value

Pearson
Correlation

p-value

Pearson
Correlation

p-value

0.062

0.485

0.153

0.085

0.105

0.062

How many
hours you watch
TV or computer
daily?

Food frequency
Table 4.18 explain the type of food frequency of main nutrients catagories as follow:
Table 4.18: Percentage of different food types frequency
Once per
No.

1

(%)

Once every
2weeks or
more (%)

Don't eat
at all (%)

White breads

84.5

2.3

13.2

Brown breads
with bran

10.1

21.7

68.2

Brown breads
without bran

24

19.4

56.6

Grains,

Saj breads

15.5

46.5
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starches

Feno breads

7

38.8

54.3

Staffed
vegetables

38.8

51.9

9.3

Macaron/
Spaghetti

11.6

41.1

47.3

Pasta

9.3

38.8

51.9

The group

Type of foods

day or more
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No.

2

3

4

The group

Fruits

Vegetables

Proteins

Type of foods

Once per
day or more
(%)

Once every
2weeks or
more (%)

Don't eat
at all (%)

Bananas

47.3

35.7

17.1

Pineapple
(fresh/canned)

17.8

37.2

45

Apples

60.5

33.3

6.2

Punica(fresh /
dried)

26.4

40.3

33.3

Guava

45

45

10

Grapes

34.1

41.9

24

Watermelon

34.9

41.1

24

Figs (fresh /
dried)

31

35.7

33.3

Citrus

79.1

19.4

1.6

Okra

44.2

48.1

7.8

Molokhia

45

47.3

7.8

Zucchini

44.2

49.6

6.2

Potato (cooked
/ boiled / or
mashed)

41.1

51.2

7.8

Vegetable
salad

67.4

24.8

7.8

Green beans

34.9

41.1

24

White beans

32.6

41.1

26.4

Spinach

45

42.6

12.4

Milk

42.6

23.3

34.1

Yogurt (3%)

48.1

33.3

18.6

Yogurt (15%)

36.4

24

39.5

45

5

6

7

Legumes

Nuts

White cheese

63.6

27.1

9.3

Cooked cheese

39.5

17.8

42.6

Fried eggs

40.3

41.1

18.6

Boiled eggs

47.3

38

14.7

Beef meat
(Frozen)

10.9

48.8

40.3

Beef
meat(Fresh)

16.3

48.1

35.7

Lamb (Frozen)

3.1

20.9

76

Lamb (Fresh)

7

23.3

69.8

Chicken

69.8

28.7

1.6

Fishes
(Frozen)

47.3

31.8

20.9

Fishes (Fresh)

54.3

31.8

14

Lentil

59.7

31.8

8.5

Pea

57.4

34.9

7.8

Chickpeas

55.8

35.7

8.5

Bean with
sesame paste

56.6

31

12.4

Green beans

48.8

33.3

17.8

Peanuts

24

38.8

37.2

Walnuts

20.9

33.3

45.7

Sunflower

24.8

34.9

40.3

Watermelon

28.7

36.4

34.9

Almonds

27.1

34.1

38.8

Keck(others)

11.6

27.1

61.2

Konafa, and
Oriental

7

31.8

61.2

Desert

46

Sweets

8

9

10

11

12

13

Cold drinks

Hot drinks

Fried Food

Fast food

Spices

Pickles

Home sweats

30.2

34.1

35.7

Soda

21.7

20.9

57.4

Fresh fruits
juice

41.9

27.1

31

Industrial
Juices

14.7

24

61.2

Tea

76.7

10.1

13.2

Coffee

55

17.1

27.9

Nescafe

32.6

20.9

46.5

Cinnamon

17.8

14

68.2

Ginger

20.9

14

65.1

Herbal tea

24.8

10.9

64.3

(Flafel, Potato,
Eggplants,
Cauliflower)

52.7

28.7

18.6

Pizza

9.3

23.3

67.4

Shawerma

8.5

28.7

62.8

Borger

4.7

14.7

80.6

Thailandy

3.9

8.5

87.6

Red/green
pepper

81.4

12.4

6.2

Black pepper

81.4

14

4.7

Curcuma

78.3

11.6

10.1

Other spices

79.8

14.7

5.4

From Market

12.4

17.1

70.5

Homemade
Olives

43.4

19.4

37.2

47

14

Honey

Honey with
nuts

1.6

10.9

87.6

Honey with
cumin

3.9

7.8

88.4

Cedar Honey

1.6

10.1

88.4

Mountain
Honey

2.3

6.2

91.5

Citrus Honey

10.1

10.9

79.1

In order to indentify the relationship between the food frequency and the chemical
variables, frequencies are coded in ascending form as follows,
Don't eat at all = 0

(None)

Once every 2weeks or more =1 (moderate)
Once per day or more =2 (Highley)

Thus, the range of values now is 2- 0 =2. One sample T-test is performed to test
whether the mean of each group significantly differ from the moderate values of 1.0
Table 4.19 gives the summary statistics for the mean of each food group, with the
value of T- test. All the means are significantly differ from value of one. Half of the
food groups means are significantly less than one, namely, Grains, starches, Nuts,
Desert, cold drinks, hot drinks, fast food, Pickles and Honey, where the others are
significantly more than one.
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Table 4.19 : One sample t-test and summary statistics of the food groups
Food group

N

Grains, starches

129

Fruit

129

Vegetables

129

Proteins

129

Legumes

129

Nuts

129

Desert

129

Cold drinks

129

Hot drinks

129

Fried Food

129

Fast food

129

Spices

129

Pickles

129

Honey

129

Minimum Maximum

Mean

SD

T- test

P-value

0.25

1.62

0.83

0.31

-6.40

0.00*

0.11

2.00

1.20

0.48

4.77

0.00*

0.38

2.00

1.32

0.45

7.99

0.00*

0.36

1.93

1.06

0.35

2.10

0.04*

0.00

2.00

1.45

0.48

10.50

0.00*

0.00

2.00

0.86

0.73

-2.22

0.03*

0.00

2.00

0.64

0.61

-6.77

0.00*

0.00

2.00

0.76

0.56

-4.84

0.00*

0.00

2.00

0.90

0.51

-2.14

0.04*

0.00

2.00

1.34

0.78

5.00

0.00*

0.00

2.00

0.32

0.45

-17.02

0.00*

0.25

2.00

1.74

0.51

16.46

0.00*

0.00

2.00

0.74

0.67

-4.40

0.00*

0.00

2.00

0.17

0.36

-26.03

0.00*

Results in Table 4.20 show that in general there are insignificant correlation between
food groups and Chemical variables, but there are significant correlation between
vegetables and C- peptide, Legumes and C- peptide. A significant correlation is
detected between vegetables, Hot drink and HbA1c.
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Table 4.20: Correlation between the food groups and Chemical variables
Chemical Variables
FBS
Food Groups

C- peptide

HbA1c

Pearson
Correlation

p-value

Pearson
Correlation

p-value

Pearson
Correlation

p-value

Grains, starches

.062

.488

.272

.002*

.101

.256

Fruit

.040

.650

.085

.337

.047

.597

Vegetables

.048

.592

.174

.049*

.189

.032*

Proteins

.081

.362

.081

.360

.151

.089

Legumes

.107

.226

.246

.005*

.148

.094

Nuts

-.022

.800

.095

.285

-.146

.098

Desert

-.050

.576

.102

.252

.105

.239

Cold drinks

.123

.166

-.044

.621

.239

.006*

Hot drinks

.013

.883

.046

.602

.059

.505

Fried Food

-.091

.305

.098

.272

-.079

.376

Fast food

-.030

.733

.063

.478

.052

.559

Spices

.148

.095

.132

.135

.052

.562

Pickles

.019

.831

.081

.359

-.049

.584

.456

.040

.649

Honey
-.140
.113
-.066* Significant correlation at 0.05 level of significance.

Results in Table 4.21 shows that there is no significant difference between the means
of the food groups with respect to the H. pylori status.
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Table 4.21: Student t-test of the food groups variables according to the H. pylori
status
Food
groups

H. Pylori

N

Mean

Grains,
Starches

Positive

91

0.83

0.29

Negative

38

0.83

0.34

Positive

91

1.20

0.48

Negative

38

1.20

0.48

Vegetables Positive

91

1.33

0.74

Negative

38

1.29

0.41

Positive

91

1.05

0.34

Negative

38

1.10

0.37

Positive

91

1.47

0.50

Negative

38

1.40

0.45

Positive

91

0.91

0.74

Negative

38

0.74

0.69

Positive

91

0.63

0.59

Negative

38

0.64

0.66

Cold drinks Positive

91

0.74

0.58

Negative

38

0.82

0.49

Fruits

Proteins

Legumes

Nuts

Desert
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Std. Deviation t-value

p-value

- 0.034

0.973

- 0.003

0.998

0.459

0.647

- 0.690

0.491

- 0.705

0.482

1.161

0.248

-0 .056

0.955

- 0.703

0.483

Food
groups

H. Pylori

N

Mean

Positive

91

0.95

0.53

Negative

38

0.81

0.45

Positive

91

1.32

0.79

Negative

38

1.39

0.75

Positive

91

0.32

0.47

Negative

38

0.31

0.43

Positive

91

1.73

0.53

Negative

39

1.74

0.47

Positive

91

0.70

0.65

Negative

38

0.83

0.73

Positive

91

0.20

0.41

Negative

38

0.09

0.18

Hot drinks

Fried Food

Fast food

Spices

Pickles

Honey
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Std. Deviation t-value

p-value

1.411

0.161

- 0.506

0.614

0.170

0.865

- 0.101

0.920

- 0.970

0.334

1.510

0.133

Chapter five

Discussion
In this chapter, the researcher attempts to explain the findings of this study in the light
of other studies.The results could improve the understanding of Helicobacter Pylori in
DM etiology in Gaza Strip, and help in developing policy and determining health
promotion and health education activities.
This study included 129 patients from the Medical Services Clinics in Gaza Strip, to
assess the prevalence of H. Pylori infection, Insulin resistance, Malnutrition and
nutrition status in type 2 DM patients.
However, it can be concluded that the results were matched with other similar studies
in some findings and contradicted with others related to the relationship between
H.pylori and type 2 DM.
The current study followed a systematic analysis, thus we can comment the following
issue

Socioeconomic description of the study sample
This study results identify great variability across levels of basic socioeconomic
variables. It was found that the sample is equally distributed between males (50.4%)
and females (49.6 %). More than half of the samples have at least secondary degree.
Around 94% of the sample are married where the rest either single, Widow or
divorced. About one third of the samples are employed. The study samples related to
Diabetic patients with BMI <30.
This is consistent with some literature and inconsistent with others, but most of the
researcher studies the relation of H. pylori and diabetic patients with BMI >30.
This result disagreed by Yu Chen results (2011) which evaluate the relationship
between H. pylori and HbA1c levels in type 2 DM patients with higher BMI( more
than 30), and their findings indicate a role of H. pylori in impaired glucose tolerance
in adults that may be potentiated by higher BMI level.
In this context there is no clear data regarding the relationship between H. Pylori and
type 2 diabetic patients whom have BMI <30.
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Distribution of H. Pylori
The results of this study showed a highly significant percentage of H. pylori (70.5%)
among the diabetic patients including in the study, this result is consistent with some
literature and inconsistent with others.
The results are supported by the study of Bener (2007), and Simon's (1989) their
results found that Helicobacter pylori infection was significantly higher in diabetic
patients than non-diabetic subjects.
This results inconsistent with many researchers as Yu Chen and Martin J. Blaser study
(2011), that study reported no difference between type 2 DM patients and nondiabetics with regard to the prevalence of both H. pylori infection
Other studies conducted by Demir M, (2008), and Anastiosis R (2002), in view of the
findings from there results founds, the prevalence of H. pylori infection did not differ
significantly between the diabetic patients and nondiabetic controls, the studies did
not detect and confirm an association between H. pylori infection and diabetes.

Correlation between gender and chemical variables
The current study revealed no significant association between the means of chemical
variables (FBS, C- peptide, and HbA1c) according to the gender.
No statistically significant difference found between the socioeconomic variables
according to the gender. This does not indicate any significant association between
gender and H. pylori status.
These results are similar to the results of Aydemir S (1995), which aimed to examine
the effect of H. pylori on insulin resistance, in two groups according to H. pylori
presence, half of patients were H. pylori positive and half of patients were H. pylori
negative. There was no difference between the two groups with regard to age, gender,
or body mass index.
Although most of Helicobacter pylori-related diseases are associated with male
gender, the role of gender as a risk factor for H. pylori infection is still debated (Jeon,
et al, 2012).
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One possibility is that the pathophysiological mechanisms in diabetes mellitus
development differ between men and women, with men more susceptible to leptin
produced in the adipose tissue, while in women the protective effects of ghrelin
produced in the stomach. At least, this respect In multivariate linear regression,
higher levels of leptin were associated with insulin resistance among men, but not
among women. Among women, insulin resistance was associated with lower
adiponectin/leptin ratio and ghrelin (Per E. Wändell, 2012).
Further studies are needed to illuminate possible gender differences in the
pathophysiology of insulin resistance, including both samples with newly diagnosed
type 2 diabetes mellitus, the metabolic syndrome (Per E. Wändell, 2012).

Anthropometric measurements of participants
The current study shows a significant correlation between the anthropometric
variables according to the H. pylori status, and there is significant difference between
the means of weight for persons with positive and negative H. pylori status.
The mean weight for positive H. pylori is higher than the mean weight of the negative
group. Consequently, the mean of BMI of positive groups is significantly higher than
the mean BMI for the negative group, because there was a significant positive
correlation between serum leptin levels and BMI in patients after eradication of
H.pylori infection ( Bado et al, 1998).
Per E. Wändell study in 2012 shows that factor analysis showed that leptin in women
was closely related to anthropometric variables, but in men both related to
anthropometric and inflammatory variables. Gender differences could indicate
different pathophysiologic mechanisms of insulin resistance and type 2 DM among
men and women, where leptin possibly could be a better marker among men, and
ghrelin among women (Per E. Wändell, 2012).
That results agreed with Perdichizzi G, (1996) findings, which found a higher
prevalence of H. pylori infection in type 2 DM obese patients.
Similar to other study conducted by Yu Chen (2011), found that there was a
synergistic interaction between H. pylori and higher body mass index (BMI).

55

Diabetes history
This study identifies significant differences between the means of the C- peptide,
HbAIc categories, and FBS categories.
There is a significant difference between mean of C- peptide for the category 1-5 and
more than 10 years. While for the HbAIc there are a significant difference between
the mean of more than 10 category.
This result similar to Robert P study (2012), the findings show there may be a link
between H. pylori bacteria and type2 diabetes mellitus in adults, and found that the
presence of H. pylori bacteria was consistently associated with elevated levels of
glycosylated hemoglobin (HbA1c).
In addition Yu Chen et al study (2011), in their studies indicated that there was no
association between H. pylori with seropositivity HbA1c levels and history of selfreported diabetes mellitus. The current study results is inconsistent with their results.

Stomach pain and stomach ulcer
The study results showed that are more than a half of the samples (62.8%) are
suffering from stomach pain or stomach ulcer, no significant difference between the
means of those who suffer from stomach problems and those who are not for three
chemical variables FBS, C- peptide and HbA1c, the result shows that there is
insignificant association between the H. pylori and stomach problems.
The study results agreed with Woodward M study (2000), that study reported no
difference between type 2 DM patients and non-diabetics with regard to the
prevalence of both H. pylori infection related with gastroduodenal disorders.
A similar study done by Anastiosis R (2002), the study reported no difference
between type 2 DM patients and non-diabetics with regard to the prevalence of both
H. pylori infection and H. pylori-related gastroduodenal disorders.
Another study by Xia et al (2001), also similar with current study results, H. pylori
infection appears not to be associated with diabetes mellitus or upper GI symptoms in
diabetes mellitus.
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Taking any drugs in the past few days
There is lack of data regarding the correlation between dugs and the influence of
H.Pylori. This item need deep investigation, our study showed a high rate of taken
drugs in the past few days, are more than half of the samples (72.1%) have taken at
least a drug in the previous day of the interview.

Lifestyle Information
This study highlights the main health behaviors and dietary habits, which represent
the lifestyle characteristics that may have positive or inverse association with the
occurrence of H. Pylori infection, Insulin Resistance, Malnutrition, on type 2 DM
patients.

Smoking
The smoking status is considered as one of the factors may affect the chemical
variables, this study tested two measures of smoking of the study population which
are: current smoking, and smoker family members. In general, there are (16.28%) of
the samples are smokers.
The current study results show that the mean of C- peptide for smokers is significantly
less than non smokers.
On the other hand, the study findings show that the thirds of the sample (30.23%)
have at least one of their families were smoking, but results show insignificant effect
of the smoking status of family members on the mean of the chemical variables.
So, this study shows that there is a statistically significant association between the
H.pylori and smoking status of the participants in diabetic patients, while there is a
statistically insignificant association with the smoking status of the participant's
family members.
The results of current study is disagreement with Younes Nozari study (2009), that’s
findings shows there was no significant relation between H. pylori infection and
diabetes mellitus, hypertension and smoking.
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Physical Activity
The results of this study showed that the most popular physical activity of sample
practice is walking (46.51%) of sample practice it, followed by house work (38,76%).
The present study observed a statistically significant association between the means of
the C- peptide for different activity classes. On the other hand, almost half of the
samples sleep less than 8 hours, where the other half of the samples sleeps more than
8 hours.
The finding of the present study also reported no significant difference between the
means of chemical variables according to the sleeping behavior, and watching TV
does not correlate significantly with the chemical variables
The evidence finding of the present study shows that neither the physical activity nor
the sleeping behavior and watching TV, has an association with the H. Pylori. This
result consider as pioneer data added to literature.

Food frequency
Dietary habits and the nutritional status of Palestinian type 2 diabetic patients, eating
behaviors characterized by missing meals (particularly breakfast or dinner), snacking,
consumption of fast foods, unconventional meals, consumption of soft drinks, and
dieting (Abu Nada, 2010).

Dietary habits
The results of this study highlights Grains, starches,bran and mixed bread, fruit and
vegetables, desserts, animal fat, fried food, olive oil, fish, vegetables, fruits, proteins,
legumes, nuts, cold drinks, soda beverages and hot drinks, tea, coffee, and nuts which
considered as the main dietary factors that may associated positively or negatively
with type 2 DM.
The present study results show that half of the food groups means are significantly
less than one, namely, Grains, starches, Nuts, Desert, cold drinks, hot drinks, fast
food, Pickles and Honey, where the others are significantly more than one.
In general the current study shows that there are insignificant correlation between
food groups and Chemical variables, but there are significant correlation between
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vegetables and C- peptide, legumes and C- peptide. And there is a statistically
significant correlation detected between vegetables, hot drink and HbA1c

Grains, starches
The result of the present study showed that slightly more than two thirds (84.5%) of
patients which is the high percentage of white breads intake of grains, starches once
or more weekly, 15% eating saj breads once or more weekly, and more than a half of
patients about 68.2% didn't eat brown breads with bran at all, and 56.6% didn't eat
brown breads without bran at all.
The current study results ia agreed with Toyonaga A and Okamatsu, et al study which
found that the daily intake of cereals, potatoes and starches, and milks tended to be
higher in Helicobacter pylori (H. pylori) positive infection than H. pylori negative
subjects (Toyonaga, and Okamatsu, 2000).
The present study results show that 11.6% from the samples eating macaroni/
spaghetti once per day or more, and 47.3% of patient didn't intake it at all.
In general terms, most of the studies revealed that consumption of refined sugars is
directly associated with diabetes mellitus disease (Cuevas et al, 2004).

Fruit
The current study shows that more than two thirds (79.1%) of patients eating and
drinking citrus as orange grapefruits and lemons, once per day or more, and only
1.6% percentage didn't intake it at all.
In addition, a study results found that the apples come in the second level of fruits
intake, the current study results show that 60.5% of patients eating the apples once or
more per day, then 34.9% patients eaten watermelon once or more per day, in the end
of the fruits list comes the pineapple (fresh/canned) which taken by 17.8% of the
diabetic patients.
The study results shows that little percentage of diabetic patients didn't intake fruits at
all for long time in their lives.
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Vegetables
Some studied show that the regular consumption of fruit and vegetables is associated
with reduced risks of chronic diseases, where they contain significant amounts of
bioactive components and fibers that may provide desirable health benefits beyond
basic nutrition (Liu, 2003).
Moreover, the observations of most studies suggested that consumption of a
vegetarian diet, and particularly vegetable protein, may decrease the risk of
developing diabetes mellitus and increase the complications of the disease. (Gaby,
2009).
The current study shows that (34 – 44%) of patients eating a cooked vegetables as
okra, molokhia, zucchini, potato (cooked / boiled / or mashed), green beans, spinach
and all other types of vegetables were eaten by diabetic patients once or more per day.
The current study shows high percentage that about 67.4% from patients are eating
vegetable salad daily, and in other patients taken once or more per day.
The current study showed that these patients have a regular sugar level in the patient's
blood.

Proteins
The study results show that the percentage more than 40% from diabetic patient
intake milks, yogurts, cheeses, eggs, and between 18- 30% from the samples didn’t
eat them at all.
The large percentage of eating meats was 69.8% from chickens, that’s because the
diabetic patients including in the study prefer the chicken more than other meats and
intake it once or more per weeks, where 1.6% from patients don’t eat it at all.
The second type is fishes that the 50.8% from patients take it daily, and about 18%
didn’t eat it at all.
The red meats comes at the end of the list, the current study results show that 16.3%
from the patients prefer the beef meat (fresh), and 35.7% of patients didn’t eat it at all.
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And 3.1% patients under the study only, eat the lamp meats, and 75% from patients
didn’t eat it at all.
Legumes
The study results show that diabetic patients often eating legume as lentil, pea,
chickpeas, bean with sesame paste, green beans, about 50 – 55% of patients eating
legumes one or more per day, and little percentage of patients only about 10% didn’t
eat legumes at all.

Nuts
The study results show that very small percentage from the diabetic patients regarding
the study near 20 -24% only eats nuts as (peanuts, walnuts, sunflower, watermelon,
almonds), once or more per weeks, and the higher percentage of patients didn’t eat it
at all.

Desert
The study results show that 11.6% only from the diabetic patients regarding the study
eats keck (others), and 30.6% from samples eat home sweats, but the higher
percentage of diabetic patients didn’t eats keck or oriented sweats at all, because of
their effects of elevated the blood sugar.

Cold & Hot Drinks
The current study results found that 57.4% drinks the fresh fruits juice, and 31% from
patients didn’t drink it at all, then in the second stage soda is come, about 21.7% drink
it, and 57.4% from the samples didn’t drinks it at all, finally 14.7% from patients
drinks the industrial juices, on the other hands 61.2 % from patients regard the study
didn’t drinks it at all.
The high percentage of the hot drinks are for tea that about 76.7% from patients
drinks it, then 55% drinks coffee, and a very small percentage of diabetic patients
only 20 -24 % from them drinking cinnamon, ginger, and herbal tea.
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Fried Food
The study showed consumption of fried foods and excessive oil about 52.7% from the
samples eats (flafel, potato, eggplants, cauliflower ), and very small percentage about
18.6% only didn’t eat it at all.

Fast Food
The study showed little consumption of fast foods (as pizza, shawerma, borger,
thailandy) only about 3.9 – 9.3% from the samples eats fast foods, and 85% from the
diabetic patients regarding the study didn’t eat fast foods it at all.

Spices
The study results found that all the samples take the spices as red/green pepper black
pepper, curcuma, other spices with in the foods in a high percentage about 79.8 -82%
eat it once or more per day.

Pickles
The current study results show the high percentage of diabetic patients regard the
study intake the pickles as homemade olives with percentage 43.4% that they eaten
once or more per day, 19.4% eat it once or more per weeks, and 37.2% didn’t eat the
homemade, and 70.0% from the patient didn’t eat any pickles from market at all.

Honey
The current study results found that the little number of diabetic patients under study
taken any honey, the largest percentage go to citrus honey that about 10.1% of
patients eat it, but in other side 79.1% of patients didn’t eat it at all.
In general there are insignificant correlation between food groups and Chemical
variables, but there are significant correlation between vegetables and C- peptide,
legumes and C- peptide. A significant correlation is detected between vegetables, hot
drink and HbA1c.
The primary focus of an H. pylori diet is the foods to avoid, the foods which will
aggravate the condition by creating more acids in the body.
The finding of the present study also reported that there is no significant difference
between the means of the food groups with respect to the H. pylori status.
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Chapter Six

Conclusion
In the present study H. pylori infection, insulin resistance and malnutrition in type 2
DM patients was assessed using 129 patients from Gaza Strip, both male & female
aged between 35 and 70 years old . A structured interviewed questionnaire about
socio-demographic, H. pylori infection, drugs history and lifestyle were used
anthropometric measurements and some biochemical analyses such as plasma
glucose, c-peptide, HbA1c, H. pylori IgG ,were done for all subjects.
The collected information were analyzed statistically to identified and evaluate the
possible relationship between H. pylori infection, malnutrition and the insulin
resistance, among patients with type 2 DM by using with SPSS for Windows
(version18), and chi-square and logistic regression analyses.
1. The results show that there are significant differences between the means of the
C- peptide and HbAIc categories, where there is a significant difference
between the means of the FBS categories at 0.1 level of significant.
2. This study demonstrate the strong relationship between H. pylori infection as a
risk factor for insulin resistance, more than 70.5% of the samples found to
have positive H. pylori.
3. We can conclude that there is insignificant association between the H. pylori
and diabetes mellitus history (the duration of diabetes ). H. pylori infection is
not associated with duration of diabetes,
4. The study exhibited a positive significant difference between the means of
weight for persons with positive and negative H. pylori status. Consequently,
the mean of BMI of positive groups is significantly higher than the mean BMI
for the negative group.
5. The study results show that there is a significant association between the
H.pylori and smoking status of the participants. the study results show that the
mean of C- peptide for smokers is significantly less than non smokers.
6. The results suggest that data seem to indicate a potential association between
H. pylori infection ,malnutrition and IR, further studies are needed to
strengthen this association and to clarify whether there is a causative link
between them.
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Therefore, we may hypothesize that H. pylori infection ,malnutrition acts in the
pathways of the resistance of insulin .
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Chapter Seven

Recommendation
We can resume our recommendations on 3 main targets: for healthy professionals, for
patients and for policy makers as follow:

For Healthy professionals
1- Serum H. pylori should be integrated into routinely paraclinical investigations
in all patients with type 2 D.M.
2- Establishment of nutritional status through eating a healthy balanced diet
containing different macro and micronutrients, eating breakfast daily, eating
saj and brown breads with bran, and other grains, drinking at least three cups
of milk or yogurt daily, increasing eating of vegetables and fruits, to take
adequate amounts of fibers, and to control the sugar blood level.
3- Nutritional states also should be integrated into clinical routine in all patients
with type 2 D.M. especially in the new discover cases of type 2 DM.
4- Greater attention of the eradication of H. pylori has been shown to play
important roles in the etiology of other chronic diseases.
5- Encourage patient's education as it imparts knowledge and thus modify dietary
habits and quality of food consumed.
6- Documentation through different media is very important. to increase the
awareness on the importance of nutritional status of type 2 DM patients life,
and rise medical informations regardings H. pylori to health stuff.

For Patients
1- Patients should update their sugar level values in the record, and should get the
exercise and diet plan for every meal.
2- An adequate lifestyle, socioeconomic factors, and some biochemical alterations could
play an important role in the etiology of type 2 DM patients.
3- To improve the sugar level in patient's blood that can have a powerful effect on a
series of pathologic conditions that represent a major source of morbidity and mortality
in our society.
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4- Patients with H. pylori positive should avoid that foods in their diet:
a. Spicy foods and powders which include black or red pepper, chili powder,
mustard seeds, nutmeg or cloves should be avoided on an H. pylori dietas they
will promote the growth of bacteria.
b. Foods and drinks which are tomato based should be avoided.
c. Replace your regular vinegar needs with apple cider vinegar.
d. Foods with high fat content as well as fried foods should be eliminated on an
H. pylori diet.
e. Refined foods such as sugar, artificial sweeteners, chocolates, and pastries
should also be avoided when H. pylori is active.
f. Steer clear of coffee, whether regular or decaffeinated, soda, tea and alcohol.
g. Pasta and bread made with white flour should be limited.
h. Although healthy oils such as olive or canola are suggested, pass up on foods
made with hydrogenated oils.
i. Limit foods which enhance acid production such as cabbage

For Policy makers
1- Further studies are needed to study the relationship between different
nutritional problems, with H. pylori ,and type 2 DM, in other hospitals than
medical services or several hospitalsas ( Al-Shefa, Kamal Odwan, and others).
2- Further research are needed in consederation the impact of H. pylori upon
patients with chronic diseases.
Finally this study could help in developing policy and determine an essential
requirement for comprehensive care, and nutritional intervention which, could lead to
development of better therapeutic and preventive strategies for dealing with this
disease.
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Annex no. 4

The Role of Helicobacter pylori Infection, Malnutrition and Insulin
Resistance among Type 2 Diabetic Medical Services Patients in the
Gaza Strip: A Cross-Sectional Study

Declaration

My name is Ektemal Abu Jabal , I am assembly to make a research study about the
Role of Helicobacter pylori Infection, Malnutrition and Insulin Resistance among
Type 2 Diabetic Medical Services Patients in the Gaza Strip, supervised program of
Clinical Nutrition at Al Azhar University. This study aim to evaluate the possible
relationship between H. pylori infection and the insulin resistance, late
complications.
You are not obliged to answer any question and also non- participation in this
study will not affect the care you might need.
We respect your participation and your answer will play an important role in the
study. We will ask you some question about yourself, your family, your dietary
habits, make some anthropometricmeasures.
The filling of this questionnaire will take about fifteen minutes. Any information
will be granted, will remain confidential and kept secret will not be seen
except by a research team.
Date of the interview: ………/………/……… (day/month/year)
Signature of Participant……………………………………………………………….

Ektemal Abu Jabal
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Section 1: Socioeconomic
Age
Gender

 Years
 Male
 Female
 Illiterate
 Primary

Patient Education Level

 Preparatory
 Secondary
 University degree
 North Governorate
 Gaza Governorate

Residency District

 Middle Governorate
 Khan Younis Governorate
 Rafah Governorate
 Single

Marital Status

 Married
 Widow
 Divorce

Family numbers
Patient Occupation

 members
 Employed
 Un- employed

Section 2: Anthropometric measurements of participant
Weight

 kg

Height

 cm

BMI



Waist circumference

 cm
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Section 3: Medical History
 1year
How long have you diabetes?

 1-5 years
 5-10 years
 10years

Are you suffering from stomach pain or

 Yes

stomach ulcer?

 No

In the past few days, are you take any drug
with or without prescription?

 Yes
 No
 I don’t know
 Insulin, Glucophage, or Amaryl
 Ratidine, Omeprazole
 Antacids
 Baby Aspirin

If yes, please specify

 Folic acid
 Multivitamins
 Antibiotics
 NSAID(Diclofen, ibrorofen, etc.
 Dietary Supplement & herbs

Section 4: lifestyle Information
Do you smoke cigarettes?

 Yes
 No

Did any of family members smoke

 Yes

cigarettes?

 No

Section 5: physical Activity
What type of physical activity you are

 Walk

doing?

 Agriculture
 Hous work
 Baby sitter
 Athlectics

Other, specify


84

 hours

How many hours you watch TV or computer
daily?

 8 hours

How many hours sleep daily?

 8 hours

Section 6: food frequency
Do you eat chickpeas or beans from the

 Always

market?

 Never
 Sometimes

How many times do you eat the following foods?
No.

The group

Once per

Type of foods

day or more

White breads

1

Grains, starches

Brown breads
with bran
Brown breads
without bran
Saj breads
Feno breads
Staffed
vegetables
Macaron /
Spaghetti
Pasta
Bananas
Pineapple
(fresh/canned)
Apples
Punica(fresh /
dried)
Guava

2

Fruits

Grapes
Watermelon
Figs (fresh /
dried)
Citrus

85

Once every
2weeks or
more

Don't eat at
all

Okra
Molokhia
Zucchini

3

Vegetables

Potato (cooked
/ boiled / or
mashed)
Vegetable
salad
Green beans
White beans
Spinach
Milk
Yogurt (3%)
Yogurt (15%)
White cheese
Cooked cheese
Fried eggs
Boiled eggs

4

Proteins

Beef meat
(Frozen)
Beef
meat(Fresh)
Lamb (Frozen)
Lamb (Fresh)
Chicken
Fishes (Frozen)
Fishes (Fresh)
Lentil
Pea

5

Legumes

Chickpeas
Bean with
sesame paste
Green beans
Peanuts
Walnuts

6

Nuts

Sunflower
Watermelon
Almonds
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Keck(others)
7

Desert

Konafa, and
Oriental
Sweets
Home sweats
Soda

8

Cold drinks

Fresh fruits
juice
Industrial
Juices
Tea
Coffee

9

Hot drinks

Nescafe
Cinnamon
Ginger
Herbal tea

10

Fried Food

11

Fast food

(Flafel, Potato,
Eggplants,
Cauliflower)
Pizza
Shawerma
Borger
Thailandy

12

Spices

Red/green
pepper
Black pepper
Curcuma
Other spices
From Market

13

Pickles

14

Honey

Homemade
Olives
Honey with
nuts
Honey with
cumin
Cedar Honey
Mountain
Honey
Citrus Honey

Thanks
87

