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Abstract
Impact of Vitamin B12 Deficiency on Diabetic Patients
Background: Vitamin B12 is necessary for the formation of blood cells, nerves health and
various proteins. Patients have type 2 diabetes have chances of developing vitamin B12
deficiency greater than those of non-diabetics. Goal: To determine the prevalence of
vitamin B12 deficiency among patients with type 2 diabetes. Objectives: To estimate the
role of diet in micronutrients deficiency especially vitamin B12 through the type 2 diabetic
patient’s nutritional habits. Methodology: A cross sectional study was conducted. The
study population consisted of 50 diabetic patients whom attending the Medical Relief
Clinics, from both sex. Health records of each type 2 diabetic patient's was reviewed
through the Medical Relief Clinics in the Gaza strip. Data was collected through A, B, C,
and D method. Anthropometric measurement was done (Weight, Height, waist
circumference and BMI). Seven biochemical variables are considered, namely, Vitamin
B12, CRP, FBS, HbA1c, Micro albumin urea, Creatinine and Hgb. Interviews were
performed using the questionnaire to obtain information about patients. It also contained
dietary habits and healthy information. Results: There are 14 (28%) and 22 (44%) of the
patients have the values of HbA1c and Vitamin B12 with the normal range, respectively.
Only 8(16.0%) of the patients have the values of FBS within the normal range. There are
insignificant correlation between the biochemical variables and BMI at 0.05 level of
significance, but there is direct significant correlation between CRP and BMI at 0.1 level
of significance. Conclusion: The majority of the sample have vitamin B12 deficiency,
there is a significant relationship between vitamin B12 and biochemical variables. And
there is a significant relationship between vitamin B12 and duration of diabetes.
Recommendations: The present of clinical nutritionist in diabetic clinics is necessary for
nutritional advising and counselling, and introduce vitamin B12 screening in ministry of
health labs.
Key words: Vitamin B12, Diabetes Mellitus Type 2, Malnutrition, FBS, HbA1c, CRP,
Hgb, Microalbuminurea, Creatinine.
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الملخص العربي
أثر نقص فيتامين ب  21عند مرضى السكري
المقدمة :فيتامين ب  21مهم لتكوين خاليا الدم وصحة األعصاب ,كما أنه ضروري لمنع حدوث بعض أشكال فقر
الدم واضطرابات الجهاز العصبي .ومن المعروف أن نقص فيتامين ب  21يترافق مع حدوث بعض االضطرابات
المناعية .مرضى السكري من النوع الثاني أكثر عرضة لحدوث النقص في فيتامين ب 21من األشخاص غير
المصابين بالسكري .الهدف :تحديد مدى انتشار نقص فيتامين ب  21بين مرضى السكري من النوع الثاني .األغراض:
تقدير دور النظام الغذائي في نقص المغذيات الدقيقة خاصة فيتامين ب  ,21من خالل دراسة العادات التغذوية
لممرضى .منهجية الدراسة :تم اجراء دراسة تحميمية مقطعية .تكونت عينة الدراسة من  05مريض سكري من النوع
الثاني من مراجعي عيادات اإلغاثة الطبية ،من كال الجنسين .وقد تم جمع المعمومات بطريقة  .A, B,C,Dحيث تم
تصميم استبانة محكمة من اعداد الباحثة لجمع المعمومات الشخصية واالجتماعية والطبية والتغذوية ,وتم عمل قياسات
جسمانية منها الطول والوزن ومحيط الخصر وكتمة الجسم ,و تم اجراء الفحوصات المخبرية لسبعة متغيرات بيوكيميائية
وهي :فيتامين ب 21وفحوصات السكر بالدم ومخزون السكر بالجسم ومايكروألبيومين اليوريا ،الكرياتينين و
CRPوالهيموجموبين .النتائج :أظهرت النتائج أن ( )٪12و( )٪44من عينة الدراسة لديهم مخزون السكر بالجسم
وفيتامين ب 21ضمن المعدل الطبيعي عمى التوالي .وأن( )٪21من عينة الدراسة فقط لديهم مستوى السكر ضمن
المعدل الطبيعي .الخالصة :أظهرت الدراسة أن غالبية عينة الدراسة لديهم نقص في مستوى ب ,21وأن هناك عالقة
ذات داللة احصائية بين نقص فيتامين ب 21وسنوات االصابة بالسكري .التوصيات :توصي الدراسة صناع السياسة
الصحية بضرورة تواجد أخصائي تغذية عالجية في المراكز الطبية لمتابعة مرضى المزمن ,وتقديم المشورة التغذوية لهم,
وضرورة اضافة فحص فيتامين ب 21إلى الفحوصات الروتينية المتبعة في مختبرات و ازرة الصحة الفمسطينية .كما
توصي الدراسة مريض السكري من النوع الثاني بضرورة اتباع أنظمة غذائية متوازنة ومنتظمة.
اٌىٍّبد اٌّفزبؽ١خ :فيتامين ب ,21مرض السكري نوع  ,1مخزون السكر بالدم ,فحص السكر صائم ,ميكروألبومين
يوريا ,الكرياتينين
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Chapter One
Introduction
1.1 Overview
Vitamin B-12 (cobalamin) is an essential micronutrient that keeps the body’s nerve and
blood cells healthy, helps make DNA, the genetic material in all cells, and prevents
anemia. Without it, adults can suffer weight loss, fatigue, weakness, constipation, loss of
appetite and neurological symptoms, including numbness and tingling in the hands and
feet. But less is known about vitamin B-12 deficiency in early life (Green, 2014).
Vitamins and minerals are micronutrients that our body requires in small quantities for
specific function. They most commonly function as essential co enzyme and co factor for
metabolic reaction and thus help supports basic cellular reactions (Tanko et al, 2013).
Micronutrients have been investigated as potential preventive and treatment agents for both
type 1 and type 2 diabetes and for common complication of diabetes (Pandey et al, 2013).
Vitamin B12 is the largest and most complex of all the vitamins. Vitamin B12 is necessary
for the formation of blood cells, nerves heaths and various proteins. It is therefore,
essential for the prevent ion of certain forms of anaemia and neurological disturbances. It
is also involved in fat and carbohydrate metabolism and is essential for growth (Bell,
2010).
Among general population Vitamin B12 deficiency is a common condition and seems to be
in a proliferating state (Bosco et al, 2012). Moreover, it was documented that its deficiency
is more prevalent in older population Inadequate levels of vitamin B12 also have been
associated with a variety of clinical status and thus not individually related to a single
symptom or cluster of symptoms (Bosco et al, 2012).
Deficiencies of micronutrients are a major global health problem. More than 2 billion
people in the world today are estimated to be deficient in key vitamins and minerals,
particularly vitamin A, iodine, iron and zinc. Most of these people live in low income
countries and are typically deficient in more than one micronutrient. Deficiencies occur
when people do not have access to micronutrient-rich foods such as fruit, vegetables,
animal products and fortified foods, usually because they are too expensive to buy or are
locally unavailable. Micronutrient deficiencies increase the general risk of infectious
1

illness and of dehydration from diarrhea, measles, malaria and pneumonia. These
conditions are among the 10 leading causes of disease in the world today (WHO, NICEF,
WFP, 2013).
The cause of deficiency among older population are reported to be hematologic or
neurologic in nature however, gastrointestinal and possibly vascular symptoms are also
common (Damasceno et al, 2008 & Gonzalez- Gross et al, 2007)
Micronutrients, including minerals and vitamins, are indispensable to DNA metabolic
pathways and thus are as important for life as macronutrients. Without the proper nutrients,
genomic instability compromises homeostasis, leading to chronic diseases and certain
types of cancer (Mahmoodalam et al, 2013). Vitamin B12 deficiency is known to be
associated with autoimmune disorders (Koshy et al, 2013).
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, gums and teeth (National Institute of Health,
2012).
Diabetes Mellitus (DM) has become one of the major causes of premature illness and death
in most countries, worldwide in 2011, 4.6 million died from the diabetes, with 1person
dying from diabetes every 6 seconds in 2013 (European Association for the Study of
Diabetes EASD, 2011).
Obesity and diabetes are increasing in prevalence worldwide. Despite excessive dietary
consumption, obese individuals have high rates of micronutrient deficiencies. Deficiencies
of specific vitamins and minerals that play important roles in glucose metabolism and
insulin signalling pathways may contribute to the development of diabetes in the obese
population (Micheal, 2012).
Some medications used to treat diabetes can increase nutrient requirements. For example,
metformin can increase the risk of vitamin B12 deficiency. A vitamin B12 deficiency is a
serious disorder, but it is never just a B12 deficiency because vitamin and mineral
deficiencies never happen in isolation. Patients have type 2 diabetes, have chances of
developing vitamin B12 deficiency are greater than those of non-diabetics. That’s
2

because metformin, a popular drug for diabetes interferes with vitamin B12 absorption,
causing severe B12 deficiency (Bell, 2010)
The less that people eat as a consequence of a sedentary lifestyle, the more inadequate
nutrients intake becomes and the greater the risk of deficiency. Furthermore, if the diet is
low in fruit and vegetables, whole grains, oily fish, and/or dairy products, intakes of some
nutrients are bound to be lower than target values, posing a challenge to health. This is
especially so among individuals with high nutrient requirements, such as those with
diabetes (Walker, 2007).
However, according to research knowledge there are no studies investigated the correlation
between vitamin B12 deficiency and diabetes mellitus patients type 2 in the Gaza strip.
Currently there is very limited and controversial data regarding the prevalence of B12
deficiency in type 2 diabetes in Palestine.
Therefore, the aim of this study was to determine the prevalence of vitamin B12 deficiency
among patients with type 2 diabetes mellitus patients in the Gaza stip.
1.2 Hypothesis
Vitamin B12 is an integral component of homocysteine metabolism. Homocysteine is an
amino acid, and without enough vitamin B12, blood levels of homocysteine rise. High
levels of homocysteine have been linked to diabetic retinopathy, a complication that causes
damage to the blood vessels in the eye (Retinopathy).
1.3 Goal
To determine the prevalence of vitamin B12 deficiency among patients with type 2 diabetes
mellitus.
1.4 Objectives
1. To estimate the role of diet in micronutrients deficiency in specially B12 through the
type 2 diabetic patients nutritional habits.
2. To prevent the occurrence of complications, such as peripheral neuropathy and
megaloblastic anaemia in diabetic patients.
3. To determine if the dose and duration of metformin used is associated with vitamin
B12 deficiency.

3

4. To prevent the occurrence of malnutrition, through the determination of other
micronutrients deficits than B12.
5. To recommend dietary interventions for risk people.
1.5 Thesis statement
Conducting this pioneer study in the Medical relief Clinics and two governmental clinics
(Al Daraj clinic and Al Surani clinic) in the Gaza Strip could contribute to improvement of
diabetic patient health status.
The current study is the first one about the correlation between B12 deficiency, malnutrition
among diabetes mellitus patients in Palestine, it could estimate the prevalence of vitamin
B12 status in DM patient’s respective malnutrition and highlight the need for better
education in clinical nutrition of medical staff in the Medical Relief Clinics and two
governmental clinics (Al Daraj clinic and Al Surani clinic).
1.6 Significance of the study
1. The proposed research will be an original approach for investigation of the risk of
metformin treatment in the Gaza Strip, from a nutritional point of view, in order to
determine the role of diet to prevent increasing of morbidity.
2. To guide elders for prevention of malnutrition.
1.7 Justification
The incidence of diabetes mellitus in the Gaza population is increasing, and it is therefore
important to minimise morbidity (MoH, 2011).
According to the researcher knowledge there is no study explain the relationship between
vitamin B12 deficiency and diabetic patients in the Gaza Strip.
According to the Ministry of Health there is no information about this study so it will be
the first and pioneer study which discuss the impact of Vitamin B12 deficiency and
diabetic patients who have type two diabetes, and also discuss the relationship between
malnutrition and type two diabetic patients in the Gaza Strip.

4

1.8 Research context
1.8.1 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).
The Gaza Strip is located in the Middle East (at 31°25′N 34°20′E), on the eastern coast of
the Mediterranean Sea, to the north of Egypt and the west southern edge of Palestine. It is
approximately 41 kilometers long, and between 6 and 12 kilometers wide, with a total area
of 365 square kilometers (UNEP, 2009).
1.8.2 Population
By 2007, approximately 1.4 million Palestinians lived in the Gaza Strip, of whom almost
one million were UN-registered refugees (UNEP, 2009). The current population is
estimated to be in excess of 1.7 million of which 864 thousand males and 837 thousand
females, distributed across five Governorates. Gaza City, which is the biggest governorate,
has about 588,000 inhabitants. The two other main governorates are Khanyounis
(population 330,000) and Rafah (population 210,000) in the south of the Gaza Strip. The
majority of people live in refugee camps (UNEP, 2009, and PCBS, 2013).
The population of the Gaza Strip is a young population; the percentage of individuals aged
(0-14) constituted 43.4% of the total population and the elderly population aged (65 years
and over) constituted 2.4% at mid-2013 (PCBS, 2013).
1.8.3 Economy
The economic situation is unstable especially after the 2008 war, 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 it’s quality and quantity or having unbalanced diet that is poor in
5

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 (Palestinian
Monitor Factsheet, 2008).
1.8.4 Education
Gaza Strip is known to be an educated community. In 2011, data revealed that (95.5%) of
people above 15 years old could read and write from both sexes (93.3% were males and
97.7% were females). Data also revealed that (4.5%) of adults were illiterate, (5.0%) can
read and write, (12.9%) were educated to elementary school, (35.2%) had preparatory,
(24.7%) had secondary level of education, (5.2%) had diploma, and (12.5%) had bachelors
or higher degrees (PCBS, 2011).
1.8.5 Unemployment
According to PCBS report in 2013, the results of labor force survey revealed that the labor
force participation rate in the 1st quarter of 2013 in the Gaza strip is (40.5%) (Persons aged
15 years and above). The females participation rate in labor force is very low compared to
males participation rate in the 1st quarter of 2013 which is (15.4%), against (65.0%) for
males. The results showed that more than one fourth of participants in the labor force were
unemployed in the 1st quarter of 2013 at (31.0%) in Gaza Strip. Unemployment rate
reached (35.3%) among females compared to (21.2%) among males. The highest
percentage of unemployed was recorded in Khanyounis and Rafah governorate with
(33.9%) followed by North Gaza (32.3%), while the lowest percentage of unemployed was
in Gaza governorate (27.4%) (PCBS, 2013).
1.8.5 Poverty
The relative poverty line and the deep poverty line according to consumption patterns (for
reference household consisted of 2 adults and 3 children) in Palestine in 2011 were 2,293
NIS, and 1,832 NIS respectively. The poverty rate among individuals in the Gaza Strip was
(38.8%), while (21.1%) of the individuals were suffering from deep poverty in 2010
according to consumption patterns (PCBS, 2013).
1.8.6 Marital status
Regarding the marital status of the adult males in the Palestinian Territories, (55.4%) were
married, (43.7 %) were never married before, (0.3 %) was divorced, (0.6%) was widowed.
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On the other hand, (35.3%) of the adult females in the Palestinian territories were never
married, (57.1%) were married, (1.4 %) were divorced, (6.1 %) were widowed, and (0.1%)
were separated (PCBS, 2012).
1.9 Health status and health services
The five main health providers of health services in the Gaza strip are Ministry of Health
(MoH), United Nations Relief and Work Agency (UNRWA), Non-governmental
Organizations (NGOs), Palestinian Military Medical Services (PMMS) and Private for
profit sector. Ministry of Health bears the heaviest burden, as it has the responsibility
(MoH, 2013).
Ministry of Health provides primary, secondary, and tertiary health services and purchase
the unavailable tertiary health services from domestic and abroad providers. UNRWA
provides primary care services, only for refugee and purchase secondary care services for
the hardship cases. NGOs provide primary, secondary and some tertiary services. And the
private sector provides the three level of care through a variety of specialized hospitals and
investigation centers (WHO, 2006).
1.10 Definition of terms
1.10.1 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 (preobesity) and ≥ 30 kg/m² is considered obese (WHO, 2004).
BMI values are age-independent and the same for both sexes. However, BMI may not
correspond to the same degree of fatness in different populations due, in part, to different
body proportions. The health risks associated with increasing BMI are continuous and the
interpretation of BMI grading in relation to risk may differ for different populations
(WHO, 2004).
1.10.2 Diabetes Mellitus
The American Diabetes Association (ADA) has defined Diabetes Mellitus as: ―a group of
metabolic diseases characterized by hyperglycemia resulting from defects in insulin
secretion, insulin action or both‖ (ADA, 2012).
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1.10.3 Malnutrition
Malnutrition is the condition that occurs when the body does not get enough nutrients
(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
the food, and a high prevalence of parasitic enteric infection (especially amebiasis and
giardiasis) in the population (Giskes and Dip, 2002).
1.10.4 Micronutrients
Are nutrients required by humans and other organisms throughout life in small quantities
to orchestrate a range of physiological functions?, For people, they include dietary trace
minerals in amounts generally less than 100 milligrams/day - as opposed to macrominerals
which are required in larger quantities. The microminerals or trace elements include at
least iron, cobalt, chromium, copper, iodine, manganese, selenium, zinc and molybdenum.
Micronutrients also include vitamins, which are organic compounds required as nutrients
in tiny amounts by an organism (Bell, 2010).
1.10.5 Palestinian Medical Relief Society (PMRS)
Is a grassroots community-based Palestinian health organization. PMRS was founded in
1979 by a group of Palestinian doctors and health professionals seeking to supplement the
decayed and inadequate health infrastructure caused by years of Israeli military occupation.
It is non-profit, voluntary, and one of the largest health NGOs in Palestine. PMRS is
national health programs emphasize prevention, education, community participation, and
the empowerment of people (PMRS, 2014)
1.10.6 Physical Activity
Any bodily movement produced by skeletal muscles that require energy expenditure
(WHO, 2009). Aerobic physical activity is classified into four categories:


Inactive/ Sedentary refers to no physical activity beyond baseline activities of daily
living.



Low activity refers to less than 150 minutes/week of low-intensity physical
activity.
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Medium activity refers to 150 to 300 minutes/week of moderate-intensity activity.



High activity is more than 300 minutes/week of physical activity (United States
Department of Health and Human Services, 2008).

1.10.7 Vitamins B 12
It is a nutrient that helps keep the body's nerve and blood cells healthy and helps make
DNA, the genetic material in all cells. Vitamin B12 also helps prevent a type
of anemia called megaloblastic anemia that makes people tired and weak. Vitamin B12 is
found naturally in a wide variety of animal foods and is added to some fortified foods.
Plant foods have no vitamin B12 unless they are fortified (NIH, 2014).
1.10.8 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 (WHO, 2004).
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 (Gatford, 2013).
The WC of > 102 cm in men, and > 88 cm in women is used as a measurement for central
obesity (NIH, 2012).
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Chapter Two
Literature Review
2.1 Overview of diabetes
The American Diabetes Association (ADA) has defined Diabetes Mellitus as: ―a group of
metabolic diseases characterized by hyperglycemia resulting from defects in insulin
secretion, insulin action or both‖ (ADA, 2012). Another definition of DM is a metabolic
disorder of multiple etiologies that results in chronic hyperglycemia which can disrupt
carbohydrate, protein and fat metabolism (ADA, 2012).
Type 2 Diabetes mellitus (T2DM) is a complex condition that presents substantial
challenges for every individual living with the condition. Effective self-management of
diabetes is critical to the achievement of healthy, independent and flexible day-to-day
living but this requires personal motivation and changes in behavior and routines. Diet and
physical activity are critically important in the management of the ABCs (HbA1c, Blood
pressure and Cholesterol) of T2DM. To effectively manage hemoglobin A1c and blood
sugar levels, it is important to understand how to balance food intake, physical activity,
and medication. Making healthy food choices every day has both immediate and long-term
effects. With education, practice, and assistance from a dietitian and/or a diabetes educator,
it is possible to eat well and control diabetes (Delahanty et al, 2012).
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 (Gougeon et
al, 2008).
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 (Abu Jabal, 2012).
Dietary habits are one of the most risk factor for development of chronic micro and macrovascular complications among type 2 diabetes mellitus (T2DM) (Kuhail, 2013).
Type 2 diabetes (ranging from predominantly insulin resistance with relative insulin
deficiency to predominantly an insulin secretory defect with insulin resistance). This form
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of diabetes, which accounts for; 90–95% of those with diabetes, previously referred to as
non–insulin-dependent diabetes, type 2 diabetes, or adult onset diabetes, encompasses
individuals who have insulin resistance and usually have relative (rather than absolute)
insulin deficiency At least initially, and often throughout their lifetime, these individuals
do not need insulin treatment to survive. There are probably many different causes of this
form of diabetes. Although the specific etiologies are not known, autoimmune destruction
of b-cells does not occur (ADA, 2012).
Moreover, this medical condition required a chronic monitoring and treatment throughout
patient life, the treatment will involve several aspects like self-care measures, lifestyle
changes (dietary modification) and in some cases medications (metformin and/or insulin).
It has been observed during the past 50 years, the rate of incidence of this type of diabetes
has markedly increased in parallel with obesity (Hassan, 2013).
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. 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 (Abu Jabal, 2012).
2.2 Chronic diseases and diabetes mellitus in palestine
Chronic or non-communicable diseases (NCDs) are now a key challenge for the health
system in Palestine. Several factors including politics, urbanization, globalization, the
stressful Israeli occupation, poverty and unemployment and transitions in food
consumption patterns are contributing to the increasing prevalence of risk factors such as
smoking, unhealthy diet and lack of physical activity. This corresponds with a rise in the
incidence of NCDs in Palestine and the increasing prevalence of diabetes, cardiovascular
diseases and cancer (MoH, 2011).
Today, NCDs, mainly cardiovascular diseases, cancers, chronic respiratory diseases and
diabetes represent a leading threat to human health and development. These four diseases
are the world’s biggest killers, causing an estimated 60% (31.7 million) of deaths in the
world and (43%) of the global burden of disease. Based on current trends, by the year
2020, these diseases are expected to account for (73%) of deaths and (60%) of the disease
burden. These diseases are preventable. Up to (80%) of heart disease, stroke, and type 2
diabetes and over a third of cancers could be prevented by eliminating shared risk factors,
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mainly tobacco use, unhealthy diet, physical inactivity and the harmful use of alcohol.
Unless addressed, the mortality and disease burden from these health problems will
continue to increase (Alwan, 2008).
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
(Manzella, 2006).
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
(Narayan et al, 2006).
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 et al, 2009 & Pijl et al, 2009).
2.3 Mortality and morbidity rate of Diabetes Miletus
In Palestine DM did not report as one of the 10 th leading cause of death among
Palestinians. It constituted (3.1%) of the total population deaths. Three hundred and twenty
one persons died with mortality rate of 8.5 per 100,000 (149 males, with a rate of 7.8 per
100,000 males and 172 females, with mortality rate of 9.3 per 100,000). In Gaza Strip, 205
persons died with mortality rate of 14.8 per 100,000 (3.6 per males and 15.8 per females).
Under diagnosis and under reporting of chronic diseases in Palestine has resulted from the
lack of proper hospital and clinic information systems. By the end of 2007, 164,312
patients were registered under care at the non-communicable disease clinics with diabetes
and/or hypertension, and were distributed as follows 44,675 (27.2%) in Gaza, 26,111
(15.9%) in West Bank, 21,526 (13.1%) in Syria and 19,553 (11.9%) in Lebanon, 52,447
(31.9%) in Jordan, (UNRWA, 2007).

12

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).
Table 2.1: No of death in Non Communicable Disease
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: World Health Organization, 2011, Non Communicable Disease prevention and
health promotion.
Diabetes incidence was estimated based on diabetes prevalence, total mortality, casefatality and remission rate. The estimated incidence for the year 2004 ranged between
0.002 for those aged 25–34 years to 0.041 and 0.026 for men and women aged 55–64 years
and 0.026 for men and 0.011 for women older than 65 years (Abu-Rmeileh et al, 2013).
A study by Mosharraf in 2012 indicated that death was observed in 19 patients (8.2%)
during the one-year follow-up. Two patients (0.9%) suffered non-fatal myocardial
infarction and 14 (6.0%) needed revascularization within 1 year after discharge from
hospital (Mosharraf et al, 2012).
2.4 Prevalence of Diabetes Mellitus in the Middle East
The prevalence of diabetes for all age-groups worldwide was estimated to be 2.8% in 2000
and 4.4% in 2030. The total number of people with diabetes is projected to rise from 171
million in 2000 to 366 million in 2030. The urban population in developing countries is
projected to double between 2000 and 2030. The most important demographic change to
diabetes prevalence across the world appears to be the increase in the proportion of people
_65 years of age (Shaw et al, 2013).
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
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despite the increase in number of patients detected or registered during the year. 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%). It is around the reported
prevalence rate in Egypt and Tunisia (9%) and less than in Saudi Arabia (12%) and Oman
(13%) (MoH, 2006).
The world prevalence of diabetes among adults (aged 20–79 years) will be (6.4%),
affecting (285) million adults, in 2010, and will increase to (7.7%), and (439) million
adults by 2030. Between 2010 and 2030, there will be a (69%) increase in numbers of
adults with diabetes in developing countries, and a (20%) increase in developed countries
(Shaw et al, 2013).
2.5 Prevalence of Diabetes Mellitus in Palestine
In Palestine, DM seems to be a serious health problem among population especially the
refugees. In Palestine by 2000, the prevalence of diagnosed diabetes is nearly (9%): if we
consider the estimated number of unreported cases, the prevalence actually is nearly (10%)
(MoH, 2006).
According to United Nations Relief and Works Agency (UNRWA) report, for the year
2009, the detection rate of diabetes mellitus among Palestinian aged over 40 attending
health centers was (13.1%) in the Gaza Strip and (11.7%) in the West Bank (UNRWA,
2010).
In 2000 the Palestinian Ministry of Health estimated the prevalence of diabetes mellitus
was (11·5%) in Palestinian people aged 25 years or older; by 2010, it had increased to
(14·5%). In this period, prevalence in men raised from (11·7%) to (15·9%), and in women
from (11·4%) to (13·2%), as shown in the figure 2.1 (Abu-Rmeileh et al, 2013).
In 2004, as shown in figure 2.1 below, the prevalence reported in the Palestinian Family
Health Survey was (10·6%) versus an estimated (11·4%), in 2006, these values were
(11·8%) and (12·3%), respectively. Comparison of the estimated and reported prevalence
showed a good match for 2004, 2006, and 2010 (Abu-Rmeileh et al, 2013).
The forecasts for prevalence of diabetes are (20·8%) for 2020, and (23·4%) for 2030. If the
prevalence of obesity starts to fall by (5%), starting in 2010, a (13%) reduction in the
prevalence of diabetes could be achieved by 2030 (Abu-Rmeileh et al, 2013).
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Figure 2.1: The prevalence of diabetes mellitus type 2 from 2000 to 2030
(Abu-Rmeileh et al, 2013).
The prevalence of type 2 diabetes mellitus (T2DM) is rising in association with an increase
in obesity rates. Current treatment options for patients with T2DM include lifestyle
modifications and numerous antidiabetic medications. Despite the availability of effective
and well-tolerated treatments, many patients do not achieve recommended glycemic
targets. Lack of efficacy is complicated by the wide range of available agents and little
specificity in treatment guidelines, thus challenging clinicians to understand the relative
benefits and risks of individual options for each patient. Lifestyle intervention strategies
and current antidiabetic agents are evaluated for their efficacy, safety, and weight-loss
potential. Because of the heterogeneous and progressive nature of T2DM, physicians
should advocate approaches that emphasize weight management, limit the risk of
hypoglycemia and adverse events, and focus on the core pathophysiologic defects in
patients with T2DM ( Nadeau, 2013).
2.6 Diabetes and nutrition
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, consumption of soft drinks, and dieting (Abu Jabal, 2012).
In addition to diabetes the risk of malnutrition is increased. The influence of the nutritional
status on quality of life, functionality, morbidity and mortality in elderly people has been
shown in several studies. Elderly people, especially with functional and cognitive deficits,
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are at high risk of malnutrition, a status of an insufficient intake of macronutrients and
micronutrients. Prevalence of malnutrition has been investigated in several studies and
depends on the observed setting and the used assessment. Consequently, prevalence rates
ranged between (5%) and (85%). Several methods for the determination of nutritional
status or the risk of malnutrition are available (Des Grades, 2010).
There are a number of causes of malnutrition. It may result from:
 Inadequate or unbalanced diet
 Problems with digestion or absorption
 Certain medical conditions (Salgueiro et al, 2004).
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).
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).
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).
A study conducted by Chuengsamarn, showed that curcumin intervention significantly
reduced pulse wave velocity, increased level of serum adiponectin and decreased level of
leptin. These results are associated with reduced levels of homeostasis model assessmentinsulin resistance, triglyceride, uric acid, visceral fat and total body fat. In summary, a 6month curcumin intervention in type 2 diabetic population lowered the atherogenic risks.
In addition, the extract helped to improve relevant metabolic profiles in this high-risk
population (Chuengsamarn et al, 2014).
A study by Mahalle indicated that diabetic patients had significantly lower protein and
total dietary fiber intake as compared to non diabetics. Diabetic patients had lower intake
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of vitamin A, riboflavin and vitamin B12. There was significantly lower intake of minerals
by diabetic patients. Dietary carbohydrate and fat were positively, and protein and dietary
fiber intakes were negatively correlated with HOMA-IR and IL-6. There was no
correlation of individual amino acids with HOMA-IR but showed strong negative
correlation with inflammatory markers (hsCRP; IL-6 and TNF-α). Intake of vitamins and
minerals was negatively correlated with HOMA-IR and inflammatory markers. There is a
strong correlation between dietary factors, insulin resistance and inflammatory markers
(Mahalle et al, 2014).
A healthy, plant-based diet that is low in saturated fat and refined carbohydrates but high in
whole grains, vegetables, legumes, and fruits, coupled with resistance and aerobic exercise
regimens, are recommended for patients with T2DM ( Nadeau, 2013).
There is a need for data on current and changing trends in food consumption in developing
countries, including research on what influences peoples eating behavior and physical
activity and what can be done to address this. There is also a need, on a continuing basis, to
develop strategies to change people’s behavior towards adopting healthy diets and
lifestyles, including research on the supply and demand side related to this changing
consumer behaviors (WHO, 2009).
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 & Dip, 2002).
Kuhail study results found that T2DM was more prevalent among females, poor people,
and low educated and unemployed ones. Uncontrolled hemoglobin A1c, cholesterol,
triglyceride, LDL-C levels, body mass index and blood pressure were associated with
increasing of age and low educational level. Poor dietary habits were found positively
correlated with overall glycemic control and diabetic risk profiles. Uncontrolled HbA1c
was found to be positively and statistically associated with frequent intake of
carbohydrates. Nephropathy was positively associated with uncontrolled HbA1c (Kuhail,
2013).
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That dietary habits and socio-economic factors could play an important role in the
alteration of glycemic control (HbA1c) and diabetic risk profiles among T2DM (Kuhail,
2013).
Another study conducted by Abu Jabal found 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, but there
are significant correlation between vegetables and C- peptide, legumes and C- peptide.
And there is a statistically significant correlation detected between vegetables, hot drink
and HbA1c (Abu Jabal, 2012).
Another study performed by Mosharraf indicated that death was observed in
19 patients (8.2%) during the one-year follow-up. Two patients (0.9%) suffered non-fatal
myocardial infarction and 14 (6.0%) needed revascularization within 1 year after discharge
from hospital. There were significant differences between number of deaths and dietary
scores of saturated fatty acid, cholesterol, meats, fish, and fruit and vegetables (P < 0.05).
Using multivariate logistic regression models, Mediterranean dietary regimen could
effectively predict long-term death adjusted for gender and age variables (Mosharraf et al,
2012).
2.7 Overview of vitamin B 12
Vitamin B12, also called cobalamin, is one of 8 B vitamins. All B vitamins help the body
convert food (carbohydrates) into fuel (glucose), which is used to produce energy. These B
vitamins, often referred to as B complex vitamins, also help the body use fats and protein.
B complex vitamins are needed for healthy skin, hair, eyes, and liver. They also help the
nervous system function properly (O’Leary & Samman, 2010).
It is normally involved in the metabolism of every cell of the human body, especially
affecting DNA synthesis and regulation, but also fatty acid synthesis (especially odd chain
fatty acids) and energy production. Vitamin B12 is present in all or most animal tissues but
is ultimately derived from bacteria, fungi or algae, which provide the only natural synthetic
source. Yeasts, plants, fruit and vegetables do not contain vitamin B12 (Bosco et al, 2012).
Vitamin B12 is an especially important vitamin for maintaining healthy nerve cells, and it
helps in the production of DNA and RNA, the body's genetic material. Vitamin B12 also
works closely with vitamin B9, also called folate or folic acid, to help make red blood cells
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and to help iron work better in the body. Folate and B12 work together to produce Sadenosylmethionine (SAMe), a compound involved in immune function and mood.
(O’Leary & Samman, 2010).
Vitamins B12, B6, and B9 work together to control blood levels of the amino acid
homocysteine. High levels of homocysteine are associated with heart disease. However,
researchers aren't sure whether homocysteine is a cause of heart disease or just a marker
that indicates someone may have heart disease (O’Leary & Samman, 2010).
It’s rare for young people to be deficient in vitamin B12, but it’s not uncommon for older
people to be mildly deficient. That may be because their diets are not as healthy or because
they have less stomach acid, which the body needs to absorb B12. Low levels of B12 can
cause a range of symptoms including fatigue, shortness of breath, diarrhea, nervousness,
numbness, or tingling sensation in the fingers and toes. Severe deficiency of B12 causes
nerve damage (Bosco et al, 2012).
The principal source of vitamin B12 is animal proteins. The preliminary step in the
metabolism of vitamin B12 involves its release from animal sources, a process mediated by
the action of pepsin and gastric acid. After the release, dietary vitamin B12 binds to the Rprotein secreted by the salivary glands. In the duodenum, in the presence of an alkaline
medium and pancreatic proteases, the R- protein is hydrolysed to release vitamin B12
which later binds with the intrinsic factor (IF) secreted by the gastric parietal cells. The
vitamin B12 –IF complex is highly resistant to proteolytic degradation (Kibirige &
Mwebaze, 2013).
The complex attaches at its specific receptors on the mucosa of the terminal ileum, a site
where its absorption occurs. This stage of vitamin B12 absorption is calcium mediated.
The intracellular vitamin B12 is released following IF degradation. This free vitamin B12
attaches to another protein carrier, transcobalamin –II (TC-II) and is later released into the
circulation. This vitamin B12 – TC-II complex, also referred to as holo TC-II is then
actively taken up by the liver, bone marrow and other vital body cells (Kibirige &
Mwebaze, 2013).
Vitamin B12 is excreted in the bile and is effectively reabsorbed. This is known as
enterohepatic circulation. The amount of B12 excreted in the bile can vary from 1 to 10ug
(micrograms) a day. People on diets low in B12, including vegans and some vegetarians,
may be obtaining more B12 from reabsorption than from dietary sources. Reabsorption is
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the reason it can take over 20 years for a deficiency disease to develop. In comparison, if
B12 deficiency is due to a failure in absorption, it can take only three years for a deficiency
disease to occur. Since vitamin B12 is recycled in a healthy body, in principle, internal B12
synthesis could fulfil our needs without any B12 provided in the diet, but if cobalt in our
diet is lacking, the problem is not so much a lack of B12 synthesizing intestinal flora, as a
lack of cobalt (which again will need other factors for efficient absorption) (Shaw, 2013).
Folic acid (vitamin B9), especially when taken in high doses, can mask the symptoms of a
vitamin B12 deficiency. The danger is that without symptoms, someone with a vitamin
B12 deficiency may not know it, and could run the risk of developing nerve damage.
Anyone planning to take more than 800 mcg of folic acid should talk to their doctor first,
to make sure they do not have a B12 deficiency (O’Leary & Samman, 2010).
Vitamin B12 works with the B vitamin folate to make DNA, our body’s genetic material.
B12 is needed to protect nerve cells from damage. It also helps keep blood levels of the
amino acid homocysteine low. This may help to decrease heart disease risk in some people.
Everyone needs vitamin B12. Older adults and strict vegetarians (vegans) need to be sure
to get enough B12 by using fortified foods or supplements (Bobroff, 2008).
Vitamin B12 is very important to red blood cells. Red blood cells are made in the bone
marrow and circulate in the blood. The body needs iron, vitamin B12 and folic acid (one of
the B group of vitamins) to produce more red blood cells. If there is a lack of one or more
of these nutrients, anemia will develop. Anemia due to lack of vitamin B12 is also called
pernicious anemia. Vitamin B12 is essential for nervous system, which deficiency can also
cause inflammation of the nerves (neuritis) and dementia (mental deterioration) (Davey,
2013).
Vitamin B12 is found naturally only in foods of animal origin like meats, fish, poultry,
eggs, and dairy foods. Older persons often can’t absorb vitamin B12 from these foods.
Fortified breads and cereals contain vitamin B12 in a form that is easily absorbed. Daily
requirement is 2.4Mg/day (Bobroff, 2008).
2.7.1 Prevalence of vitamin B 12 deficiency
Vitamin B12 deficiency was first described in 1849, and was considered to have a fatal
outcome until 1926 when a diet of liver, high in vitamin B12, was shown to slow the
disease process. Much is now known about the biochemistry and metabolism of vitamin
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B12, however, the diagnosis of its deficiency has become more complicated with the
classification of a ―sub-clinical‖ deficiency category, characterized by serum vitamin
B12 concentrations that were once considered to be adequate (O’Leary & Samman, 2010).
Vitamin B12 deficiency was previously thought to take many years to develop, and only in
strict vegetarians or those with pernicious anemia. More recent research has suggested that
there are disease implications associated with sub-clinical B12 deficiency, which develop
most commonly due to malabsorption or dietary inadequacy. The rates of sub-clinical
deficiency of vitamin B12 are high in developing countries, in the elderly, and in vegetarian
populations. The long term consequences are not fully known but may include adverse
effects on pregnancy outcomes and aspects of ageing (O’Leary & Samman, 2010).
Occurs frequently (> 20%) among elderly people, but it is often unrecognized because the
clinical manifestations are subtle; they are also potentially serious, particularly from a
neuropsychiatric and hematological perspective. Causes of the deficiency include, most
frequently, food-cobalamin malabsorption syndrome (> 60% of all cases), pernicious
anemia (15%–20% of all cases), insufficient dietary intake and malabsorption. Foodcoalmine malabsorption, which has only recently been identified as a significant cause of
cobalamine deficiency among elderly people, is characterized by the inability to release
cobalamin from food or a deficiency of intestinal cobalamine transport proteins or both
(Andrès, 2004).
2.7.2 Vitamin B12 deficiency
Vitamin B12 deficiency is common, mainly due to limited dietary intake of animal foods or
malabsorption of the vitamin. Vegetarians are at risk of vitamin B12 deficiency as are other
groups with low intakes of animal foods or those with restrictive dietary patterns.
Malabsorption of vitamin B12 is most commonly seen in the elderly, secondary to gastric
achlorhydria. The symptoms of sub-clinical deficiency are subtle and often not recognized.
The long-term consequences of sub-clinical deficiency are not fully known but may
include adverse effects on pregnancy outcomes, vascular, cognitive, bone and eye health
(O’Leary & Samman, 2010).
Micronutrients and chronic disease, the potential for zinc deficiency to exacerbate diabetes
due to its structural relationship with insulin, the relationship between folate deficiency and
increased homocysteine levels—an established risk factor for CVD, and the association
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between low fruit and vegetable intakes and increased risk for CVD and cancer (Cara &
Eckhardt, 2014).
Some studies suggested that vitamin B12 and folic acid deficiencies may be associated
with different pathologies, including cognitive dysfunction and atherosclerotic processes
(Nervo et al, 2012).
Jacquemyn study results, were data collected from 110 patients, mean maternal
serum vitamin B12 was 243.9 pmol/l and mean folic acid level was 43.0 nmol/l. Using a
cutoff of respectively 150 pmol/l for vitamin B12 and 7.1 nmol/l for folic acid, 13% of the
women were classified as vitamin B12-deficient and 23% were deficient for folic
acid. Vitamin B12 deficiency was only seen in autochthonous Belgian women. A
correlation between the maternal and umbilical cord levels was noted (Ratio = 0.7
for vitamin B12, Ratio = 0.85 for folic acid), but none of the umbilical cord levels
demonstrated deficiency. Number of previous pregnancies and intake of supplements had
no influence (Jacquemyn et al, 2014).
Soysal study results found that only (33.8%) of the patients were classified as having an
adequate nutritional status; (44.3%) had a risk of malnutrition, and (21.8%) were classified
as malnourished. Low MNA-SF score was related to length of stay, but vitamin B12 and
folic acid were not related to risk of malnutrition and length of stay. However, vitamin B12
level, per se, is not associated with length of hospital stay in elderly inpatients (Soysal et
al, 2013).
Other study by Leishear found that the deficient status was found in 7.0% and an additional
10.1% had low serum B12 levels. B12 deficient status was associated with greater
insensitivity to light (1.4g) touch, after multivariable adjustment for demographics,
lifestyle factors, and health conditions. Associations were consistent for the alternative
definition using low serum B12 only (Leishear et al, 2013).
Leishear study result showed that there is no significant associations were found for
deficient B12 status or the alternative low serum B12 definition and vibration detection,
nerve conduction amplitude, or peripheral neuropathy symptoms (Leishear et al, 2013).
MacFarlane and Finestone study indicated that of a total of 4.6% of Canadians
were vitamin B-12 deficient (<148 pmol/L). Folate deficiency (<320 nmol/L) was
essentially nonexistent. Obese individuals were less likely to be vitamin B-12 adequate
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than were individuals with a normal BMI. A total of 94.9% of Canadians had a normal
tHcy status (≤13 μmol/L), and individuals with normal tHcy were more likely to
be vitamin B-12 adequate and to have high folate status (>1090 nmol/L) (MacFarlane &
Finestone, 2011).
A study of Varela-Moreiras found that Cobalamin deficiency can lead to several adverse
health consequences: and neural tube defects (NTDs). However, there is concern that
cobalamin deficiency and its characteristic neuropathy could be masked when
hematological abnormalities in risk groups such as the elderly and vegetarians are reversed
through folic acid supplementation. Folate-cobalamin interactions and their impact on
health are reviewed here (Varela-Moreiras et al, 2009).
Obesity and overweight are additional risk factors for vitamin B12 deficiency. In obesity,
the reason for vitamin deficiency is multifactorial and modifiable. The physicians,
particularly family physicians, should keep in mind that vitamin B12 level may be lower
than in non-obese people. They should check B12 level in patients with obesity and
overweight, although they are asymptomatic (Baltaci et al, 2013).
Measurement of the serum vitamin B12 concentrations should be the preliminary screening
step for vitamin B12 deficiency among patients with T2DM. Concentrations <200 pg/ml
are usually diagnostic of vitamin B12 deficiency while concentrations >400 pg/ml confirm
absence of vitamin B12 deficiency (Kibirige & Mwebaze, 2013).
Vitamin B12 status was categorized as three: vitamin B12 deficiency if blood level of
vitamin B12 was <200 pg/mL, as marginal if vitamin B12 between 200-300 pg/mL and as
adequate if vitamin B12 >300 pg/mL (Baltaci et al, 2013).
Vitamin B12 deficiency can be slow to develop, causing symptoms to appear gradually and
intensify over time. It can also come on relatively quickly. Given the array of symptoms it
can cause, the condition can be overlooked or confused with something else. Symptoms
may include:
 Strange sensations, numbness, or tingling in the hands, legs, or feet
 Difficulty walking (staggering, balance problems)
 Anemia
 Swollen, inflamed tongue
 Yellowed skin (jaundice)
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 Difficulty thinking and reasoning (cognitive difficulties), or memory loss paranoia
or hallucinations
 Weakness
 Fatigue (Davey, 2013)
Vitamin B12 deficiency causes a wide range of hematological, gastrointestinal, psychiatric
and neurological disorders. Hematological presentation of cobalamin deficiency ranges
from

the

incidental

increase

of

mean

corpuscular

volume

and

neutrophil

hypersegmentation to symptoms due to severe anemia, such as angor, dyspnea on exertion,
fatigue or symptoms related to congestive heart failure, such as ankle edema, orthopnea
and nocturia. Neuropsychiatric symptoms may precede hematologic signs and are
represented by myelopathy, neuropathy, dementia and, less often, optic nerve atrophy
(Chris et al, 2011). The spinal cord manifestation, subacute combined degeneration (SCD),
is characterized by symmetric dysesthesia, disturbance of position sense and spastic
paraparesis or tetraparesis. The most consistent MRI finding is a symmetrical abnormally
increased T2 signal intensity confined to posterior or posterior and lateral columns in the
cervical and thoracic spinal cord. Isolated peripheral neuropathy is less frequent, but likely
overlooked. Vitamin B12 deficiency has been correlated negatively with cognitive
functioning in healthy elderly subjects. Symptoms include slow mentation, memory
impairment, attention deficits and dementia. Optic neuropathy occurs occasionally in adult
patient. It is characterized by symmetric, painless and progressive visual loss (Briani et al,
2013).
Vitamin B12 deficiency has been estimated to affect about 40% of people over 60 years of
age. It’s entirely possible that at least some of the symptoms we attribute to ―normal‖ aging
– such as memory loss, cognitive decline, decreased mobility, etc. – are at least in part
caused by B12 deficiency (Chris et al, 2011).
The absorption of B12 is complex and involves several steps – each of which can go wrong
(Chris et al, 2011).
In general, the following groups are at greatest risk for B12 deficiency:
 Vegans, vegetarians who also don't eat dairy or eggs - vitamin B12 is found only in
animal products
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 People with problems absorbing nutrients, due to conditions such as Crohn’s
disease, pancreatic disease, and people who have had weight loss surgery
 People who are infected with Helicobacter pylori, an organism in the intestines that
can cause an ulcer, H. pylori damages stomach cells that make intrinsic factor, a
substance the body needs to absorb vitamin B12.
 People with an eating disorder.
 People with HIV .
 The elderly (Bobroff, 2008).
Vitamin B12 deficiency is often missed for two reasons. First, it’s not routinely tested by
most physicians. Second, the low end of the laboratory reference range is too low. This is
why most studies underestimate true levels of deficiency. Many B12 deficient people have
so-called ―normal‖ levels of B12 (Chris et al, 2011).
2.8 Overview of chemical tests
2.8.1 Fasting Blood Sugar Levels
Fasting blood sugar level tests are used to diagnose diabetes. Fasting, as the name suggests,
means refraining from eating of drinking any liquids other than water for eight hours. It is
used as a test for diabetes. After fasting, a carbohydrate metabolism test is conducted
which measures blood glucose levels (Abu-Rmeileh et al, 2013).
A test that measures blood sugar levels. Elevated levels are associated with diabetes and
insulin resistance, in which the body cannot properly handle sugar (e.g. obesity) (ADA,
2009).
Reference values:
 Less than 100 mg/dL = normal
 Between 110–125 mg/dL = impaired fasting glucose (i.e., prediabetes)
 Greater than 126 mg/dL on two or more samples = diabetes (ADA, 2009).
The association of HbA1c with FBS was relatively strong particularly in diabetic subjects.
Generally, FBS was a more accurate predictor for HbA1c compared with HbA1c as a
predictor of FBS. Although the optimum cutoff point of HbA1c was >6.15%, its precision
was comparable with the conventional cutoff point of >6% (Ghazanfari et al, 2010).
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2.8.2 Microalbuminuria (MAU)
Albuminuria is a well-known predictor of poor renal outcomes in patients with type 2
diabetes, and in essential hypertension. Albuminuria has also been shown more recently to
be a predictor of cardiovascular outcomes in these populations. There is emerging data that
reduction of albuminuria leads to reduced risk of adverse renal and cardiovascular events.
It has become increasingly clear that albuminuria should not only be measured in all
patients with type 2 diabetes and hypertension, but also steps should be taken to suppress
albuminuria to prevent future renal and cardiovascular adverse events (Basi, 2008).
Micro albuminuria represents the earliest clinical evidence of diabetic nephropathy, and is
a marker of increased cardiovascular morbidity and mortality. It’s early detection allows
the implementation of individualized and aggressive intervention programs to reduce
cardiovascular risk factors. There is limited information on the prevalence of
microalbuminuria among hypertensive type 2 diabetic patients in Asia (Davey, 2013).
Detection of albumin contents in the range of 30–300 mg L–1 from 24-hr urine samples,
known as microalbuminuria, is commonly accepted to be a sensitive forecast of the
outcome of nephropathym complications in diabetic patients. According to the American
Diabetes Association’s guidelines, every diabetic patient should be tested annually for
microalbuminuria. Because albumin contents in urine are usually low, a sensitive and
selective method for an accurate assay is essential. Several methods have been proposed in
the literature for the determination of urinary albumin. Among these, the most routinely
used methods are based on immune assays, due to their high sensitivity and selectivity
(Laiwattanapaisal et al, 2009).
Diabetes has many complications (macrovascular and micro vascular complications) and
neuropathy), in diabetes, hyperglycemia activates the cellular signaling protein kinase C,
which induces production of the vasoconstrictor protein endothelin-1. Excess intracellular
glucose is converted to sorbitol by the enzyme aldose reductase. When intracellular levels
of glucose are high, this process exhausts the energy substrate NADPH, resulting in
oxidative stress. High intracellular sorbitol levels cause osmotic stress and cell death.
These biochemical changes in hyperglycemia are a proposed mechanism for macrovascular
and microvascular complications and neuropathy. Diabetes is associated with a faster rate
of cognitive decline in those with mild cognitive impairment (MCI) and an increased risk
for developing Alzheimer disease (Moore et al, 2013)
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2.8.3 Hemoglobin A1c (HbA1c)
Other diabetic marker is Hemoglobin A1c (HbA1c) is a marker of cumulative glycemic
exposure over the preceding (-2) to (-3) month period. Whether mild elevations of this
biomarker provide prognostic information for development of clinically evident type 2
diabetes and cardiovascular disease among individuals at usual risk for these disorders is
uncertain (Pradhan et al, 2007).
Glycosylated hemoglobin is blood glucose attached to hemoglobin (a component of blood).
This test is often called the "diabetic report card." It reflects the average blood sugar for the
two to three month period before the test (Moore et al, 2013).
Hemoglobin glycation, estimated by percentage hemoglobin A1c (HbA1c), was first used
clinically 30 years ago to assess degree of chronic hyperglycemia among diabetic patients
1 in whom values reflect weighted mean glucose levels over the preceding 3-month period.
Over the past three decades, elevated HbA1c has been firmly linked with long-term risk of
microvascular complications and HbA1c assessment is now used ubiquitously for
monitoring effective glycemic control as a cornerstone of diabetes care. With the
introduction of reference method standardization, issues pertaining to high inter-laboratory
and inter-assay analytic variability have been largely overcome such that in 2002, (98%) of
US laboratories surveyed used standardized methods (Arigony et al, 2013).
Reflects average blood sugar levels over the preceding 90-day period. Elevated levels are
associated with pre-diabetes and diabetes. Individuals with diabetes have an increased risk
of a cardiac event. A diabetic person's risk for heart attack is the same as a non-diabetic
person, who has experienced one heart attack, having a second heart attack. Aggressive
global preventive risk reduction efforts, such as lower LDL targets, diet, exercise and
blood pressure control, are recommended (ADA, 2012).
References values:


A range of (5.7 - 6.4) percent indicates an increased risk for development of
diabetes (i.e., pre-diabetes), and lifestyle interventions may be beneficial.



A value equal or greater than 6.5 percent is considered diabetic.

To calculate the average blood glucose level from the HbA1c:
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HbA1c level x (multiplied by) 33.3 – 86 = average blood glucose level for the past 90
days. HbA1c can be helpful to track diabetic control over time (ADA, 2012).
Most oral agents (Thiazolidinediones, Metformin, and Repaglinide) improved glycemic
control to the same degree as sulfonylureas (absolute decrease in hemoglobin A1c level of
about 1 percentage point) (Bolen et al 2007).
2.8.4 Creatinine
It is a chemical waste molecule that is generated from muscle metabolism. Creatinine is
produced from creatine, a molecule of major importance for energy production in muscles.
Approximately (2%) of the body's creatine is converted to creatinine every day. Creatinine
is transported through the bloodstream to the kidneys. The kidneys filter out most of the
creatinine and dispose of it in the urine (Vallon et al, 2012).
Creatinine is a weak organic cation with pKas of 4.8 and 9.2 and, thus, is monoprotonated
at physiological pH. The histamine H2 receptor antagonist cimetidine is a high-affinity
substrate and competitive inhibitor of organic cation transport (OCT) that inhibits renal
secretion of creatinine. Because the muscle mass in the body is relatively constant from
day to day, the creatinine production normally remains essentially unchanged on a daily
basis (Vallon et al, 2012).
The kidneys maintain the blood creatinine in a normal range. Creatinine has been found to
be a fairly reliable indicator of kidney function. Elevated creatinine level signifies impaired
kidney function or kidney disease. A more precise measure of the kidney function can be
estimated by calculating how much creatinine is cleared from the body by the kidneys.
This is referred to as creatinine clearance and it estimates the rate of filtration by kidneys
(glomerular filtration rate, or GFR). The creatinine clearance can be measured in two ways.
It can be calculated (estimated) by a formula using serum (blood) creatinine level, patient's
weight, and age. The formula is 140 minus the patient's age in years times their weight in
kilograms (times .85 for women), divided by 72 times the serum creatinine level in mg/dL.
Creatinine clearance can also be more directly measured by collecting a 24-hour urine
sample. Normal creatinine clearance for healthy women is 88-128 mL/min (ADA, 2012).
Normal levels of creatinine in the blood are approximately 0.6 to 1.2 milligrams (mg) per
deciliter (dL) in adult males and 0.5 to 1.1 milligrams per deciliter in adult females. (In the
metric system, a milligram is a unit of weight equal to one-thousandth of a gram, and a
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deciliter is a unit of volume equal to one-tenth of a liter.) Blood urea nitrogen (BUN) level
is another indicator of kidney function. Urea is also a metabolic by product which can
build up if kidney function is impaired. The BUN-to-creatinine ratio generally provides
more precise information about kidney function and its possible underlying cause
compared with creatinine level alone. BUN also increases with dehydration (Vallon et al,
2012).
Muscular young or middle-aged adults may have more creatinine in their blood than the
norm for the general population. Elderly persons, on the other hand, may have less
creatinine in their blood than the norm. Infants have normal levels of about 0.2 or more,
depending on their muscle development. In people with malnutrition, severe weight loss,
and long standing illnesses, the muscle mass tends to diminish over time and, therefore,
their creatinine level may be lower than expected for their age (Varshney et al, 2011).
A person with only one kidney may have a normal level of about 1.8 or 1.9. Creatinine
levels that reach 2.0 or more in babies and 10.0 or more in adults may indicate severe
kidney impairment and the need for a dialysis machine to remove wastes from the blood
(Varshney et al, 2011).
2.8.5 C-reactive protein (CRP)
Elevations of liver enzymes are associated with higher CRP concentrations. Hepatic
inflammation secondary to liver stenosis is a potential contributor to the low-grade
inflammation associated with the metabolic syndrome (Kerner, 2005)
C-reactive protein (CRP) is a liver-derived pattern recognition molecule that is increased in
inflammatory states. It rapidly increases within hours after tissue injury, and it is suggested
that it is part of the innate immune system and contributes to host defence (Pfützner &
Forst, 2006)
According to the American Heart Association, having a C-reactive protein test isn't
recommended for the general population to screen for heart disease risk. And it might not
be helpful in determining the heart attack risk, depending on the health and lifestyle
choices. C-reactive protein level can be checked with a simple blood test. Some
researchers think that by treating people with high C-reactive protein levels, it's less likely
they might have a heart attack or stroke (Greenland, 2010)
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Current evidence supports a central role of inflammation in the pathogenesis of
atherosclerosis and diabetes. Type 2 diabetes is an inflammatory atherothrombotic
condition associated with a high prevalence of cardiovascular disease. In patients with type
2 diabetes, low grade inflammation is reflected by increased plasma levels of several
biomarkers of inflammation such as C-reactive protein (CRP). Small increases in CRP
predict the likelihood of developing cardiovascular events both in diabetic and nondiabetic populations. In addition, in apparently healthy subjects, increased levels of CRP
predict the risk of developing type 2 diabetes (Mugabo & Renier, 2010).
There is some evidence that CRP, besides its predictive role in determining cardiovascular
risk, may represent an active participant in atherogenesis. CRP is expressed in human
atherosclerotic plaques and both vascular cells and monocytes/macrophages appear to
represent a significant source of CRP in the inflammatory vessel wall. By activating the
main cell types present in the atherosclerotic lesions, CRP generated within the coronary
plaques may contribute to the development and progression of atherosclerosis (Morrow,
2011).
Data on vascular CRP regulation are scarce. Mugabo study suggests that inflammatory and
metabolic factors associated with diabetes, such as high glucose, adipokines, modified
lipoproteins and free fatty acids may trigger CRP production by endothelial cells, smooth
muscle cells and monocytes/macrophages. These data suggest that local CRP concentration
in diabetic atherosclerotic plaques could be higher than in non-diabetic ones. Given the
possible correlation between local CRP production and the degree of severity of coronary
artery disease or the nature of the lesion, such alteration may contribute to the accelerated
development of vascular disease in patients with type 2 diabetes (Mugabo & Renier, 2010).
The concentration of particular protein fractions in the blood serum is a result of the pace
of their synthesis and degradation and the division between the serum and interstitial fluid.
The change in dietary composition and its supplementation with B group vitamins resulted
in significant changes in the concentration of total protein and albumins, α2-globulins and
β-globulins, which indicates an increased activity of the liver in the process of their
synthesis (Koniuszy et al, 2011).
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2.9 Correlation between vitamin B12 and diabetes mellitus (DM)
It is well known that the risks of both type 2 diabetes and B12 deficiency increase with age.
Recent national data estimate a (21.2 %) prevalence of diagnosed diabetes among adults ≥
65 years of age and a (6%) and (20%) prevalence of biochemical B12 deficiency (serum
B12 <148 pmol/L) and borderline deficiency (serum B12 ≥148–221 pmol/L) among adults ≥
60 years of age (Centers for Disease Control and Prevention CDC, 2011).
For most patients, treatments that induce weight gain and hypoglycemia should be avoided.
Long-acting insulin should be initiated if glycemic control is not achieved with metformin
and glucagon-like peptide-1 receptor agonist combination therapy, focusing on long-acting
insulin analogs that induce the least weight gain and have the lowest hypoglycemic risk
(Andres et al, 2007). Ultimately, a patient-centered treatment approach that addresses the
core pathologies of T2DM and obesity will not only increase overall efficacy and the
likelihood that a patient adheres to treatment, but may also improve a patient’s mental
well-being and quality of life ( Nadeau, 2013).
Chronic hyperglycemia and disturbed lipid regulation commonly seen in diabetes are the
main sources of this process. Metformin, the most common prescribed oral medication in
type 2 diabetes, lowers HbA1c around (1.5%), rarely causes hypoglycemia (compared with
insulin or sulfonylureas), has relatively few contraindications, it’s adverse effects are
generally tolerable, does not cause weight gain, is cheap, and is highly acceptable among
patients. Metformin exerts its main antihyperglycemic effects through activation of AMPactivated protein kinase, resulting in reduced hepatic gluconeogenesis. In addition,
moderate improvements in lipid profile and weight reduction have been reported with
metformin use (Esteghamati. 2013).
Consequently, there is a need to understand whether diabetes mellitus causes B12
deficiency, or whether the B12 plasma concentration is altered despite adequate tissue
supplies (Esteghamati. 2013).
According to Sun study results, found that the rising incidence of diabetes and it’s negative
impact on quality of life highlights the urgent need to develop biomarkers of early nerve
damage. Measurement of total vitamin B12 has some limitations. The diagnosis of distal
diabetic polyneuropathy was based on the determination of bilateral limb sensory and
motor nerve conduction velocity and amplitude with electromyogram. Multiple regression
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analysis revealed that urinary methylmalonic acid/creatinine, blood methylmalonic acid,
and so forth were variables that influenced diabetic polyneuropathy significantly. Nerve
sensory conduction velocity and nerve amplitude in the group of urinary methylmalonic
acid/creatinine >3.5 mmol/mol decreased significantly. Superficial peroneal nerve
sensory and motor conduction velocity and ulnar nerve compound motor active potential
amplitude were inversely correlated with urinary methylmalonic acid/creatinine. Urinary
methylmalonic acid correlates with serum vitamin B12 levels in person with diabetes and
is a sensitive marker of early polyneuropathy (Sun et al, 2014).
Another study conducted by Baltaci found that Vitamin B12, folic acid, hemogram,
insulin, ferritin, iron, total iron binding capacity and other biochemical tests were assayed.
The subjects were grouped as obesity, overweight, control, metabolic syndrome (MetS)
and insulin resistance (IR). Correlation of vitamin B12 with body mass index (BMI), IR,
age, and BIA was evaluated (Baltaci et al, 2013).
Vitamin B12 level was significantly lower in patients with obesity and overweight than
healthy individuals. Vitamin B12 level was lower in patients with MetS (+/-) and IR (+/-),
but insignificant (p = 0.075 and 0.058, respectively). Significant and negative correlation
was observed between vitamin B12 and BMI. No significant difference was observed
between obese male and female patients (Baltaci et al, 2013).
A study of Kibirige and Mwebaze found that vitamin B12 deficiency has been
demonstrated to be highly prevalent among patients with type 1 and type2 diabetes
mellitus. It presents with diverse clinical manifestations ranging from impaired memory,
dementia, delirium, peripheral neuropathy, sub-acute combined degeneration of the spinal
cord, megaloblastic anemia and pancytopenia. The article offers a current perspective on
the physiological roles of vitamin B12, proposed pathophysiological mechanisms of
vitamin B12 deficiency, screening for vitamin B12 deficiency and vitamin B12
supplementation among patients with diabetes mellitus (Kibirige & Mwebaze, 2013).
Another study by Reinstatler indicated that Biochemical B12 deficiency was present in
(5.8%) of those with diabetes using metformin compared with (2.4%) of those not using
metformin, and (3.3%) of those without diabetes. Among those with diabetes, metformin
use was associated with biochemical B12 deficiency. Consumption of any supplement
containing B12 was not associated with a reduction in the prevalence of biochemical
B12 deficiency among those with diabetes, whereas consumption of any supplement
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containing B12 was associated with a two-thirds reduction among those without diabetes
(Reinstatler et al, 2013).
Regarding to Adaikalakoteswari study showed that diabetes is associated with mishandling
of thiamine in the kidney and development of diabetic nephropathy. Adaikalakoteswari
study results found that the fractional excretion of thiamine (22.8 versus 33.5%; P < 0.05)
and urinary excretion of the vitamin B6 degradation product 4-pyridoxic acid (0.081 versus
0.133 mmol/g creatinine, P < 0.001) was increased in patients with type 2 diabetes with
respect to healthy controls. There was also increased total plasma cobalamin (398 versus
547 pmol/l, P < 0.001) and holotranscobalamin (74 versus 97 pmol/l, P < 0.001) in patients
with type 2 diabetes. In multiple regression analysis these were linked to HbA1c, duration
of diabetes and systolic blood pressure, and fasting plasma glucose, folate and C-reactive
protein, respectively. So there was renal mishandling of thiamine, increased degradation of
vitamin B6 and cytosolic metabolic resistance to vitamin B12 in patients with type 2
diabetes in Indonesia (Adaikalakoteswari et al, 2012).
Another study by Koshy found that (45.5%) of the diabetics had low B12 using the
manufacturer's cut - off of 180 pg/mL and (54%) had low B12 using the published cut - off
of 148 pmol/l (200pg/mL). The results showed that no significant difference in B12 levels
between males and females. The study did not demonstrate any significant correlation
between vitamin B12 levels and age, duration of diabetes, and diabetes control (Koshy et
al, 2012).
The mechanism by which metformin therapy causes vitamin B12 deficiency is not clear,
but it is thought to be due to either alterations in small bowel motility, which stimulate
small bowel bacterial overgrowth and subsequent vitamin B12 deficiency, or by directly
decreasing vitamin B12 absorption .The absorption of the vitamin B12-intrinsic factor
complex by cells of the terminal ileum is calcium dependent, and metformin alters
intracellular handling of calcium, thereby reducing absorption (Marar et al, 2011).
Sometimes forgotten disadvantage of metformin is it’s effect on vitamin B12 absorption.
Although the liability of metformin to lower vitamin B12 levels has been well
described, interest in the need for monitoring for vitamin B12 deficiency is more recent.
Vitamin B12 deficiency is estimated to be present in up to (30%) of patients with diabetes
taking metformin (Moore et al, 2013).
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The results of metformin and vitamin B12 are conflicting, Greibe study results show that
metformin treatment increases liver accumulation of B12, thereby resulting in decreases in
circulating B12 and kidney accumulation of the vitamin (Greibe et al, 2013).
The risk for vitamin B12 deficiency increases with patient age and the dose and duration of
metformin use. Concomitant conditions such as suboptimal dietary intake, which is
common among vegetarians and alcohol abusers, and malabsorption due to atrophic
gastritis, pernicious anemia, chronic pancreatitis, and celiac disease may further increase
risk for vitamin B12 deficiency (Kibirige & Mwebaze, 2013). The combination of
metformin with proton pump inhibitors has been reported to have an additive effect on risk
for vitamin B12 deficiency (Long et al, 2013).
Regarding to Kibirige and Mwebaze study suggests that metformin decreased the serum
vitamin B12 levels by 22% and 29% compared to placebo and glyburide respectively. The
risk of developing metformin associated vitamin B12 deficiency is greatly influenced by
increasing age, metformin dose and duration of use (Kibirige & Mwebaze, 2013).
Another study by Greibe showed that the patients treated with metformin exhibit low
levels of plasma vitamin B12, and are considered at risk for developing B12 deficiency.
Three weeks of metformin treatment reduced plasma B12 by (22%) or 289 [47-383]
pmol/L (median and [range]) (p ¼ 0.001), while no effect was observed on unsaturated
B12-binding capacity. Compared with controls, the amount of B12 in the liver was (36%)
(p ¼ 0.007) higher in metformin-treated rats, while the B12 content in the kidney was 34%
(p ¼ 0.013) lower. And no difference in the total amount of absorbed 57[Co]-B12 present
in the tissues and organs studied was found, suggesting that metformin has no decreasing
effect on the B12 absorption (Greibe et al, 2013).
Another study by Pierce indicated that Subjects (N = 235) had a mean metformin dose of
2050 mg/day and mean duration of treatment of 5.2 years. Sixty percent did not have
vitamin B (12) measured. Of subjects receiving metformin for 10 years or more, nearly
half (46%) never had vitamin B (12) measured. New documentation of vitamin B (12)
deficiency or cyanocobalamin supplementation was found in (5.5%) of the population, and
anemia was found in (12%). Of the (14%) with new neuropathy, (42%) did not have
vitamin B (12) measured (Pierce et al, 2012).
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Regarding to Mazokopakis and Starakis study showed that metformin treatment is a known
pharmacological cause of vitamin B12 (Cbl) deficiency with controversial responsible
mechanisms. A possible diagnosis of this deficiency is based mainly on the combination of
patient's medical history (usually long-term metformin use), clinical examination (possible
neuropsychiatric symptoms and signs), laboratory studies which confirm a Cbl deficiency
(haematological abnormalities, low serum Cbl levels, elevated serum total homocysteine
and methylmalonic acid levels), and exclusion other causes of Cbl deficiency (as
pernicious anaemia, food-cobalamin malabsorption syndrome, other drugs, etc.). In our
review, recommendations for diagnosis and management of metformin-induced Cbl
deficiency (MICD) in diabetic patients based on medical bibliography are presented and
discussed (Mazokopakis & Starakis, 2012).
Another study by Kumthekar found that, according to the ADA guidelines, metformin and
lifestyle modifications are the first line therapies in the treatment of type
2 diabetes mellitus. Metformin does, however, cause vitamin B12 malabsorption, which
may increase the risk of developing vitamin B12 deficiency--a clinically important and
treatable condition. A study case of 60 year old diabetic male presenting with clinical
features of Vitamin B-12 deficiency on long term metformin therapy, which was
confirmed on investigations. Patient showed symptomatic improvement with change in
treatment (Kumthekar et al, 2012).
Regarding to Green study results investigate the relationship between vitamin B12 and
metformin medication because of metformin is the first-line therapy for the treatment of
type 2 diabetes mellitus (T2DM) and is regarded as the most widely prescribed antidiabetic drug in the world, there is no reported correlation between systemic levels of
metformin and vitamin B12 levels with a particular functional mutation. Further
investigations will correlate these findings with clinical data to establish if there is a
genotype associated with metformin induced vitamin B12 deficiency to develop genetic
screens models for susceptibility. (Green et al, 2012).
According to Sviria which describe an observational study in critically ill medical patients
showing the association between serum Vitamin B12 levels measured on or near admission
and the outcome in these patients. By used the database of patients admitted to the Medical
Intensive Care Unit (MICU) at the Hadassah-Hebrew University Medical Center in
Jerusalem, Israel, to analyze associations between patient demographics, background,
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diagnoses and serum Vitamin B12 levels with hospital and 90 day outcomes (Sviria et al,
2012).
Sviria study results found that a higher mean Vitamin B12 levels were found in patients
who did not survive their hospital stay (1719 pg/ml vs 1003 pg/ml, p < 0.01). Those who
had died by 90 days after admission to the MICU also had higher Vitamin B12 levels than
survivors (1593 pg/ml vs 990 pg/ml). Regression analysis showed that elevated Vitamin
B12 levels were associated with increased 90 day mortality, even after controlling for other
variables. Survival analysis also showed an increased mortality rate in patients with
Vitamin B12 levels over 900 pg/ml (p < 0.0002).The data show that high serum Vitamin
B12 levels are associated with increased mortality in critically ill medical patients. Sviria
study suggest that Vitamin B12 levels should be included in the work-up of all medical
intensive care patients, particularly those with a chronic health history and increased
severity of illness (Sviria et al, 2012).
Regarding to De Jager study, the results indicated that Metformin is associated with few
adverse drug effects, however, a common and potentially hazardous side-effect with
metformin treatment is vitamin B12 deficiency, observed in 10–30% of patients. And
patients with vitamin B-12 deficiency at study end had a mean homocysteine level of 23.7
micromol/l, compared with a mean homocysteine level of 18.1 micromol/l for patients with
a low vitamin B-12 concentration and 14.9 micromol/l compared with vitamin B-12
deficiency; P=0.005 compared with low vitamin B-12) for patients with a normal vitamin
B-12 concentration (>220 pmol/l). So long term treatment with metformin increases the
risk of vitamin B-12 deficiency, which results in raised homocysteine concentrations.
Vitamin B-12 deficiency is preventable; therefore, De Jager findings suggest that regular
measurement of vitamin B-12 concentrations during long term metformin treatment should
be strongly considered. (De Jager et al, 2010).
A study by Jawa, results found that all subjects who enrolled in the intervention phase had
normalization of their vitamin B12 levels after 3 months of oral supplementation with
mecobalamin. Jawa was concluded that vitamin B12 deficiency is common among patients
with type 2 diabetes and was related to nutrition in our study group. In addition to intensive
glycemic control, vitamin B12 supplementation should be considered for treatment of
diabetic neuropathy. In almost (50%) of patients with low vitamin B12 levels, the
deficiency was corrected with oral supplementation only. This, indeed, is an important
36

finding, in as much as oral vitamin B12 supplementation is easy, convenient, and readily
accepted by patients. This finding highlights the need for aggressive and early diagnosis
and treatment to avoid complications of vitamin B12 deficiency (Jawa et al, 2010).
Regarding to Jolivalt study results suggested that there are sporadic reports that assorted
combinations of B vitamins can alleviate pain in diabetic patients, but there is neither
agreement on the relative efficacy of individual B vitamins nor understanding of the
mechanisms involved. Therefore investigated the efficacy of a cocktail of the vitamins B1,
B6 and B12 in alleviating behavioral indices of sensory dysfunction such as allodynia and
hyperalgesia in diabetic rats and also the relative contribution of individual components of
the cocktail. Repeated daily treatment with the cocktail of B vitamins for 7–9 days
ameliorated tactile allodynia and formalin-evoked hyperalgesia in a dosedependent manner
and also improved sensory nerve conduction velocity in diabetic rats. Investigation of the
contribution of individual B vitamins suggested that all three participated with variable
efficacy in the alleviation of allodynia after protracted, but not single dose treatment. Only
vitamin B6 improved sensory nerve conduction velocity slowing in diabetic rats when
given alone. The positive effects of B vitamins on functional and behavioral disorders of
diabetic rats suggest a potential for use in treating painful diabetic neuropathy (Jolivalt et
al, 2009).
Regarding to Youcef and Andrès study results says that, cobalamin (vitamin B12)
deficiency is particularly common in the elderly (>65 years of age), but is often
unrecognized because of it’s subtle clinical manifestations; although they can be potentially
serious, particularly from a neuropsychiatric and hematological perspective. In the general
population, the main causes of cobalamin deficiency are pernicious anemia and foodcobalamin malabsorption (Youcef & Andrès, 2009). Food-cobalamin malabsorption
syndrome, which has only recently been identified, is a disorder characterized by the
inability to release cobalamin from food or it’s binding proteins. This syndrome is usually
caused by atrophic gastritis, related or unrelated to Helicobacter pylori infection, and longterm ingestion of antacids and biguanides. Besides these syndromes, mutations in genes
encoding endocytic receptors involved in the ileal absorption and cellular uptake of
cobalamin have been recently uncovered and explain, at least in part, the hereditary
component of megaloblastic anemia. Management of cobalamin deficiency with cobalamin
injections is currently well codified, but new routes of cobalamin administration (oral and
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nasal) are being studied, especially oral cobalamin therapy for food-cobalamin
malabsorption (Youcef & Andrès, 2009).
A Pflipsen study results indicated that twenty-two percent 22% (n = 44) of diabetic patients
had metabolically confirmed B (12) deficiency. Patients on metformin had lower serum B
(12) levels (425.99 pg/mL vs 527.49 pg/mL; P = .012) and were at increased risk for B(12)
deficiency (P = .04), as defined by a serum B(12) level <350 pg/mL. Prevalence of B (12)
deficiency was significantly lower for patients using a multivitamin (odds ratio, 0.31; 95%
CI, 0.15-0.63) (Pflipsen et al, 2009).
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Chapter Three
Subjects and Methods
This chapter illustrate the methodology used in this study and it includes; study design,
study setting, period of study, study population, study sampling, inclusion and exclusion
criteria, procedures and techniques of data collection and ethical approval consideration.
3.1 Study design
A cross sectional study was conducted to determine the prevalence of B12 deficiency in
diabetic 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.
3.2 Study setting
This study was carried out at the Medical Relief Clinics in the Gaza Strip.
3.3 Study period
The proposed study was conducted from May 2013 to August 2014.
3.4 Study population
The study population consisted of 50 type 2 diabetic patients whom attending to the
Medical Relief Clinics, from both sexes.
3.5 Sample size
The sample size of the study was included all of the 50 type 2 diabetic patients in the study
population, whom attend to the Medical Relief Clinics in the Gaza Strip.
The sample of patients was selected according to the inclusion and exclusion criteria which
include the following:
3.6 Inclusion and exclusion criteria
3.6.1 Inclusion criteria
Type 2 diabetic patients 50 years old attending Medical Relief Clinics.
3.6.2 Exclusion criteria
 Patients with Hypertension
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 Patients with ESRD
 Patients with Cancer
3.7 Data collection
Data were collected throughout direct and indirect methods. Direct methods included
anthropometric measurement of weight and height and BMI for both sexes. Indirect
collection method had been made through a highly structured questionnaire. Questionnaire
was arranged in logical sequence to facilitate interview with consideration to cultural
perspectives and to determine the socio-demographic background of all patients of the total
sample population.
3.7.1 Anthropometric measurements
 Weight in kg was measured by a seca scale.
 Height in cm was measured by a stadiometer.
 Waist circumference.
 Body Mass Index (BMI).
3.7.2 Biochemical assessment
 Vitamin B12
 CRP
 FBS
 HbA1c
 Microalbiminurea
 Creatinine
3.7.3 Clinical findings
Clinical examination was conducted by the researcher for all patients. 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 (Abu Jabal, 2012).

41

3.7.4 Dietary assessment
It involves estimating food intake. This achieved by interview techniques (usually
retrospective) and recording of intake. Although they may be valuable in determining the
cause of malnutrition (Abu Jabal, 2012), respective B12 deficiency 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.
3.7.5 Interview questionnaire
Interviews were performed using the questionnaire to obtain information about patient's
initials, age, gender, level of education, knowledge, attitude, compliance and sociodemographic factors. It also contained nutritional habits, preferences and healthy
information.
3.8 Pilot study
Pilot testing was carried out prior the starting of real data collection. A pilot and draft
questionnaire to test the applicability and validity of the study were conducted, in May
2013, to evaluate the appropriateness of the questions, the clarity of the wording, and reevaluation of sample size. Feedback and comments from targeted institutions and experts
will be considered for the final version of the questionnaire.
Piloting was done on 10 cases. The piloting represented 10% of the main study. The
researcher considered the area of misunderstanding and ambiguity and modified the final
version. The pilot subjects were excluded from the study.
3.9 Statistical analysis


Statistical analyses will be formed with SPSS for Windows, SPSS version 18



Definition of Variables



Data Entry and Cleaning



Data Analysis

Fisher’s exact, T test and Chi-square tests were used to identify associations between
demographic, lifestyle, dietary, clinical and anthropometric characteristics among
categories of variables status.
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3.10 Ethical considerations
3.10.1 Consent forms
 Consent of the Diabetic patients him/herself.
3.10.2 Approval letters
 Approval letters from Dean of college of pharmacy.
 Approval letter from the General Director of Medical Services -Gaza.
 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.
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Chapter Four
Results
This chapter aims to present the characteristics of the sample and investigate the
associations between the considered variables via a suitable statistical measures and
techniques.
4. 1 Socio-demographic characteristics of the Sample
The sample consists of 50 diabetic patients of 50 or more years old attending medical relief
clinics at Gaza city. There are 27 (54.0%) male patients in the sample, and the majority of
the sample (96.0%) are married as shown in table 4.1.
There are 41 (82.0%) patients are not working with monthly income less than 1000 NIS as
shown in table 4.1.
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Table 4.1: Distribution of the study subjects by socio-demographic variables
Socio-demographic Variables

N

Percentage

Male
Female
Total
Married
Marital status
Widow
Total
Illiterate
primary
preparatory
Educational
secondary
Level
Diploma
University
Total
Working
Work
Not work
Total
<1000 NIS
Family monthly
1000-1999NIS
Income
2000-3000NIS
Total
Hereditary
Cause
of psychological pressure
obesity /overeating
diabetes
do not know
Total
Sedentary
The level of Little activity
physical activity Average activity
Very active
Total

27
23
50
48
2
50
7
16
13
8
0
6
50
9
41
50
41
8
1
50
27
17
1
5
50
38
11
1
0
50

54.0%
46.0%
100.0%
96.0%
4.0%
100.0%
14.0%
32.0%
26.0%
16.0%
0%
12.0%
100.0%
18.0%
82.0%
100.0%
82.0%
16.0%
2.0%
100.0%
54.0%
34.0%
2.0%
10.0%
100.0%
7661%
2261%
261%
0%
100.0%

Gender
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Figure 4.1 show that more than half of the sample (54%) considered that hereditary factors
caused the diabetes, while (34%) considered the psychological pressure as the cause. The
obesity cause diabetes for only (2%) of the sample. On the other hand (10%) of the sample
do not know the real reason of diabetes.
Causes of Diabetes
60%
54%
50%
40%
34%

Hereditary
psychological pressure

30%

obesity /overeating
20%

do not know
10%

10%
2%
0%
diabetes causes

Figure 4.1 Causes of Diabetes
About two-thirds the sample (7661%) are considered sedentary, and (2261%) of the sample
show a little physical activity as shown in figure 4.2.
Physical Activity
2%

0%

22%

76%

Sedentary

Little activity

Average activity

Figure 4.2: The level of physical activity
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Very active

In the table 4.1 the results show that (14.0%) of the sample are illiterates, (58%) have not
obtained the secondary certificate, and (12.0%) have obtained bachelor degree.
Figure 4.3 show that (54.0%) of the sample patients are males, and (46%) of the sample are
females.
Percents %

46
54

Males

Females

Figure 4.3: Socio-demographic Variables: Gender
In figure 4.4 show the marital status of the study sample.
120%
100%
80%
60%
40%
20%
0%
Married
Widow

Marital status
96%
4%

Figure 4.4: Socio-demographic Variables: Marital status
Descriptive statistics of continuous socio-demographic variables are given in table 4.2. The
sample age mean is 57.78 years with standard deviation 6.55 year. The mean length of
diabetes experience is 13.57 year with relatively large standard deviation 8.37 due to the
46

inclusion of patient with short experience (one year) and others with long experience (40
years).
The mean weight is 81.58 kg, and the mean height is 1.70 m. The BMI has the sample
2

mean 28.24 ( kg / m ) and standard deviation 4.23. The mean of the waist is 93.58 cm as
shown in figure 4.5.
Table 4.2: Descriptive statistics of continuous socio-demographic variables
Variables

N

Mean

Age (year)
Years of diabetes
Weight (kg)
(year) (m)
Height

50
50
50
50
50
50

57.78
13.57
81.58
1.70
28.24
93.58

2

BMI ( kg / m )
Waist (cm)

Standard
deviation
6.55
8.37
13.70
0.08
4.23
11.60

Min.

Max.

50.00
1.00
50.00
1.50
21.19
74.00

77.00
40.00
120.00
1.85
41.52
120.00

Anthropometric Measurements

100
80
60
40
20
0
Series 1

Series 1
Mean Weight
81.58

Mean Height
1.7

Mean BMI
28.24

Mean Waist
4.5

Figure 4.5: The means of anthropometric variables
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4. 2: Analysis of biochemical variables
Seven biochemical variables are considered in this study, namely, Vitamin B12, CRP,
FBS, HbA1c, Micro albumin urea, Creatinine and Hgb. The summary statistics including,
the mean, standard deviation, minimum and maximum value are listed in table 4.3.
Table 4.3: Descriptive statistics of the biochemical variables

Biochemical
N

Mean

Standard
deviation

Min.

Max.

50
50
50
50
50
50
50

213.80
8.88
179.64
9.49
33.47
2.76
13.04

85.85
5.03
66.90
7.36
34.21
12.19
1.69

142.00
6.00
72.00
5.60
3.71
0.69
9.40

512.00
30.00
370.00
59.00
201.00
87.00
18.40

Variables
Vitamin B12 (pg/ml)
CRP (mg/l)
FBS (mg/dl)
HbA1c (%)
Micro albumin urea
Creatinine (mg/dl)
Hgb (g/dl)

And the distribution of the sample subjects according to the normal range of each
biochemical variables are given in table 4.4.
600
512
500
370

400
300

213.8
200

179.64

142

100

9.49

72

8.88
30

6

59

5.6

13.04
9.4

18

0

Vitamin B12

CRP

FBS
Min.

Mean

HBA1c
Max.

Figure 4.6: The mean values of biochemical variables
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HGB

Results in table 4.4 and figure 4.6 show that the majority of patients (90%) have creatinine
measure within the normal ranges. Around two-thirds of the sample have either CRP or
Hgb within the normal range. Half of the patients have Micro albumin urea within normal
ranges. There are 14 (28%) and 22 (44%) of the patients have the values of HbA1c and
Vitamin B12 with the normal range, respectively. On the other hand, only 8 (16.0%) of the
patients have the values of FBS within the normal range.
Table 4.4: Distribution of the sample subjects according to the normal values of
biochemical variables
Biochemical

Normal
values

Normal No.

Abnormal No.

(%)

(%)

179 -1132

22 (44.0%)

28 (56.0%)

CRP (mg/l)

Up to 6

33 (66.0%)

17 (34.0%)

FBS (mg/dl)

70 -110

8 (16.0%)

42 (84.0%)

4.5% - 7%

14 (28%)

36 (72%)

Micro albumin urea

Up to 24

25 (50%)

25 (50%)

Creatinine (mg/dl)

0.5 -1.2

45 (90%)

5 (10%)

Hgb (g/dl)

12 -17

35 (70%)

15 (30%)

Variables
Vitamin B12 (pg/ml)

HbA1c (%)

4.3 Distribution of biochemical variables according to vitamin B12
Table 4.5 presents the distribution of the biochemical variables according to vitamin B12.
Results show there is no statistical association between vitamin B12 and the other
biochemical variables at 0.05 level of significant except the CRP, where patients with
normal values of CRP are more likely to have normal values of vitamin B12.
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Table 4.5: Distribution of biochemical variables according to vitamin B12
Vitamin B12 (pg/ml)
Variable

CRP (mg/l)

FBS (mg/dl)

HbA1c (%)

Micro
albuminurea

Creatinine
(mg/dl)

Hgb (g/dl)

Normal

Abnormal

Total

Normal

19 (38.0%)

14 (28.0%)

Abnormal

3 (6.0%)

14 (28.0%)

Total

22 (44.0%)

28
(56.0%)

Normal

6 (12.0%)

2 (4.0%)

Abnormal

16 (32.0%)

26 (52.0%)

Total

22 (44.0%)

28(56.0%)

Normal

6 (12.0%)

8 (16.0%)

Abnormal

16 (32.0%)

20 (40.0%)

Total

22 (44.0%)

28(56.0%)

Normal

12 (24.0%)

13 (26.0%)

33
(66.0%)
17
(34.0%)
50
(100%)
8
(16.00%)
42
(84.0%)
50
(100%)
14
(28.0%)
36
(72.0%)
50
(100%)
25
(50.0%)

Abnormal

10 (20.0%)

15 (30.0%)

25 (50%)

Total

22 (44.0%)

28(56.0%)

Normal

20 (40.0%)

25 (50.0%)

50
(100%)
45
(90.0%)

Abnormal

2 (4.0%)

3 (6.0%)

5 (10.0%)

Total

22 (44.0%)

28(56.0%)

Normal

17 (34.0%)

18 (36.0%)

Abnormal

5 (10.0%)

10 (20.0%)

Total

22 (44.0%)

28(56.0%)

50
(100%)
35
(70%)
15
(30 %)
50
(100%)

* Significant at 0.05 level of significance.
# Fisher exact test
$ Chi-square test.

51

Fisher
exact
test

P-value

7.260$*

0.015

3.775#

0.116

0.01$

1.00

0.325$

0.776

0.036#

1.00

0.989$

0.367

4.4: Analysis of biochemical variables with respect to personal information
Table 4.6 presents the distribution of the seven considered biochemical variables according
to the cause of diabetes, associated with the Fisher exact test which is a non-parametric test
of association between categorical variables. Results in table 4.6 show that there is
insignificant association between the statuses of biochemical measures (normal or
abnormal) and the cause of diabetes at 0.05 level of significant.
Table 4.6: Distribution of biochemical variables according to the cause of diabetes
Variable
Normal
Vitamin
B12
(pg/ml)

Abnormal
Total
Normal

CRP
(mg/l)

Abnormal
Total
Normal

FBS
(mg/dl)

Abnormal
Total
Normal

HbA1c
(%)

Abnormal
Total
Normal

Micro
albumin
urea

Abnormal
Total

Hereditary

psychologi
cal
pressure

Obesity

Do not
know

Total

12 (54.5%)

8 (36.4%)

0 (0.0%)

2
(9.1%)

22
(44%)

15 (53.6%)

9 (32.1%)

1 (3.6%)

3
(10.7%)

28
(56%)

27 (54.0%)

17 (34.0%)

1 (2.0%)

5
(10.0%)

50
(100%)

19 (57.6%)

11 (33.3%)

0 (0.0%)

3
(9.1%)

33
(66%)

8 (47.1%)

6 (35.3%)

1 (5.9%)

2
(11.8%)

17
(34%)

27 (54.0%)

17 (34.0%)

1 (2.0%)

5
(10.0%)

50
(100%)

4 (50.0%)

4 (50.0%)

0 (0.0%)

0
(0.0%)

8
(16%)

23 (54.8%)

13 (31.0%)

1 (2.4%) (11.9%)

42
(84%)

27 (54.0%)

17 (34.0%)

1 (2.0%)

5
(10.0%)

50
(100%)

5 (35.7%)

7 (50.0%)

0 (0.0%)

2
(14.3%)

14
(28%)

22 (61.1%)

10 (27.8%)

1 (2.8%)

3
(8.3%)

36
(72%)

27 (54.0%)

17 (34.0%)

1 (2.0%)

5
(10.0%)

50
(100%)

14 (56.0%)

7 (28.0%)

1 (4.0%)

3
(12.0%)

25
(50%)

13 (52.0%)

10 (40.0%)

0 (0.0%)

2
(8.0%)

25
(50%)

27 (54.0%)

17 (34.0%)

1 (2.0%)

5
(10.0%)

50
(100%)
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Fisher
Exact
test

Pvalue

0.951

1.00

2.301

0.584

1.788

0.684

3.644

0.281

1.775

0.702

Normal
Creatini
ne
(mg/dl)

Abnormal
Total
Normal

Hgb
(g/dl)

Abnormal
Total

24 (53.3%)

16 (35.6%)

1 (2.2%)

4
(8.9%)

45
(90%)

3 (60.0%)

1 (20.0%)

0 (0.0%)

1
(20.0%)

(10.0%)

27 (54.0%)

17 (34.0%)

1 (2.0%)

5
(10.0%)

50
(100%)

18 (51.4%)

12 (34.3%)

0 (0.0%)

5
(14.3%)

35
(70%)

9 (60.0%)

5 (33.3%)

1 (6.7%)

0
(0.0%)

15
(30%)

27 (54.0%)

17 (34.0%)

1 (2.0%)

5
(10.0%)

50
(100%)

5

2.169

0.671

4.045

0.227

Table 4.7 gives the Pearson correlation coefficient between the seven biochemical
variables and two other variables namely, BMI and the length of diabetes experience.
Results in table 4.7 there are insignificant correlation between the biochemical variables
and the BMI at 0.05 level of significance, but there is direct significant correlation between
CRP and BMI at 0.1 level of significance, where Pearson correlation coefficient is 0.238
and p-value is 0.09.
There are insignificant correlation between the biochemical variables and the length of
diabetes experience at 0.05 level of significance.
Table 4.7: Pearson correlation coefficient between the biochemical variables, BMI
diabetes experience.
Biochemical Variables

2

BMI ( kg / m )

Experience of Diabetes (year)

-0.111 (0.443)

0.014 (0.925)

0.238** (0.096)

0.008 (0.956)

FBS (mg/dl)

0.182 (0.207)

0.158 (0.284)

HbA1c (%)

0.064 (0.659)

-0.006 (0.970)

Micro albumin urea

-0.017 (0.907)

-0.015 (0.918)

Creatinine (mg/dl)

-0.108 (0.456)

-0.146 (0.321)

Hgb (g/dl)

-0.190 (0.185)

-0.029 (0.844)

Vitamin B12 (pg/ml)
CRP (mg/l)

** Significant at 0.1 level of significance.
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Table 4.8 summarizes the results of independent-samples T test for testing the equality of
the means of BMI for patients in the normal and abnormal group for each biochemical
variable. The results in table 4.8 show that there are insignificant differences between the
means of BMI for patients belonging to either group (normal or abnormal) at 0.05 level of
significance of all considered biochemical variables, except for the FBS where the mean of
BMI of patients with normal FBS is less than the mean for abnormal FBS with a difference
equals 3.43 (mg/dl).
Table 4.8: Independent-sample t test for the difference between the means of BMI
according to biochemical variables status.
Variable
Vitamin B12
(pg/ml)
CRP (mg/l)

FBS
(mg/dl)
HbA1c (%)

Micro
albumin urea
Creatinine
(mg/dl)
Hgb (g/dl)

Standard
Mean
deviation Difference

N

Mean

Normal

22

27.56

4.39

Abnormal

28

28.77

4.10

Normal

33

27.56

3.77

Abnormal

17

29.55

4.85

Normal

8

25.36

1.92

Abnormal

42

28.78

4.34

Normal

14

27.17

2.94

Abnormal

36

28.65

4.61

Normal

25

28.06

4.14

Abnormal

25

28.41

4.39

Normal

45

28.14

3.88

Abnormal

5

29.06

7.24

Normal

34

28.23

4.42

Abnormal

16

28.25

3.93

Tvalue

P-value

-1.207

-1.002

0.321

-1.98

-1.596

0.117

-3.43

-2.178

0.034*

-1.48

-1.111

0.272

-0.35

-0.294

0.770

-0.92

-0.458

0.649

-0.018

-0.014

0.989

* Significant at 0.05 level of significance.
Table 4.9 gives the results of independent-samples T-test for testing the equality of the
means of diabetes experience for patients in the normal and abnormal group for each
biochemical variable. The results in table 4.9 show that there are insignificant differences
between the means of diabetes experience for patients belonging to either group (normal or
abnormal) at 0.05 level of significance of all considered biochemical variables, except for
53

the HbA1c where the mean of diabetes experience length of patients with normal HbA1c is
less than the mean for abnormal HbA1c with a difference equals 5.88%.
Table 4.9: Independent-sample t test for the difference between the means of diabetes
experience according to biochemical variables status.
Variable

N

Mean

22

13.23

Standard
Mean
deviation Difference

Vitamin
B12 (pg/ml)

Normal
Abnormal

26

14.19

9.65

CRP (mg/l)

Normal

32

12.66

8.19

Tvalue

P-value

-0.965

0.395

0.695

-3.28125

1.290

0.204

-3.60

1.114

0.271

-5.88

3.030

0.004*

0.27

0.111

0.912

-0.278

0.070

0.945

0.024

0.009

0.993

6.74

Abnormal

16

15.94

8.55

FBS
(mg/dl)

Normal

8

10.75

5.63

Abnormal

40

14.35

8.75

HbA1c (%)

Normal

13

9.46

4.37

Abnormal

35

15.34

8.97

Micro
albumin
urea

Normal

25

13.88

9.43

Abnormal

23

13.61

7.25

Creatinine
(mg/dl)

Normal

43

13.72

8.43

Abnormal

5

14.00

8.75

Hgb (g/dl)

Normal

33

13.76

8.09

Abnormal

15

13.73

9.24

* Significant at 0.05 level of significance.
4.5 Distribution of vitamin B12 according to personal information's
Table 4.10 presents the distribution of vitamin B12 according to gender, family income
and cause of diabetes. The results of mentioned association tests at 0.05 level of significant
show that, there is a significant association between the categories of vitamin B12 and
gender where (87.0%) of females are non-normal and (70.4%) of males are normal, which
mean that females patients tends to have non normal values of vitamin B12 significantly
more than male.
There is a significant association between the vitamin B12 status and family income, where
patients with higher income belong more likely to have normal values of B12.
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Results show there is no statistical association between causes of diabetes and status of
vitamin B12 at 0.05 level of significant.
Table 4.10: Distribution of vitamin B12 according to gender, family income and cause of
diabetes
Vitamin B12 (pg/ml)
Variable
Normal

Abnormal

Total

19
(38.0%)

8 (16.0%)

27
(54.0%)

3 (6.0%)

20 (40.0%)

23
(46.0%)

Total

22
(44.0%)

28 (56.0%) 50 (100%)

< 1000 NIS

15
(30.0%)

26 (52.0%) 41(82.0%)

10001999NIS

6
(12.0%)

2 (04.0%)

Male

Gender

Family
income

Female

20003000NIS

Cause of
diabetes

P-value

16.565$* 0.00

8 (16.0%)

1 (2.0%)

0 (0.0%)

22
(44.0%)

28 (56.0%)

Hereditary

12
(24.0%)

15 (30.0%)

27
(54.0%)

psychological
pressure

8
(16.0%)

9 (18.0%)

17
(34.0%)

obesity
/overeating

0 (0.0%)

1 (2.0%)

1 (2.0%)

do not know

2 (4.0%)

3 (6.0%)

5 (10.0%)

Total

22
(44.0%)

28(56.0%)

Total

Test
value

5.068#*

0.035

0.951$#

1.00

1 (2.0%)
50
(100%)

50
(100%)

* Significant at 0.05 level of significance.
# Fisher exact test
$ Chi-square test.
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4. 6 Analysis of life style data
The life style section in the questionnaire concerns patient's behavior towards some general
feeding aspects. Table 4.11 introduces the distribution of sample subjects according to their
life style.
Results in table 4.11 show that the majority (80%) of the sample are non-smokers and only
(16%) of the sample following diet, (96%) of the sample have either breakfast or lunch
daily. Only (2%) of the sample have one light meal daily and only (6%) of the sample have
such meals.
With respect to desserts, about half of the sample (56.0%) of the sample having desserts,
the majority of them (82.1%) prefer home make desserts and (21.4%) prefer chocolate or
oriental sweets.
About three-fourth the sample drinks natural juices, and less than half (44.0%) of the
sample have soda drinks. About half of the sample (52.0%) drink coffee, where (53.9%)
of them drinks one or two cups daily.
Exactly half of the sample have nuts, where (88.0%) of them more frequently have water
melon seeds, and (36.0%) have pistachio and (16.0%) have mixed nuts.
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Table 4.11: Distribution of sample subjects according to their life style
Variables
Smoking
Status
Following diet

Number of
meals during a
day

Types of
snacks

Fast meals

Having
desserts

Desserts Type

Yes
No
Total
Yes
No
Total
Breakfast
Snack 1
Lunch
Snack 2
Dinner
Carbohydrates
Proteins
Vegetables
Fruits
Desserts
Nuts

Yes
No
Total
Yes
No
Total
Chocolate
Homemade
sweet
Oriental
Others

N
(%)
Variables
10
20.0
Yes
Drink
40
80.0
No
natural juice
50 100.0%
Total
8 16.0%
Yes
Have Sodas
42 84.0%
No
drinks
50 100.0%
Total
48 96.0%
Yes
2
4.0% Drink coffee
No
48 96.0%
Total
0
0.0%
1-2 cup
How many
31 62.0%
3 - 5 cup
cups of
More than
1
2.0% coffee a
3
day?
3
6.0%
Total
6 12.0%
Yes
19 38.0%
Take nuts
No
0
0.0%
Total
Water
2
4.0%
melon
seeds
3
6.0%
Cashew
47 94.0%
pistachio
Nuts Type
50 100.0%
Peanuts
Nuts
28 56.0%
Indian
22 44.0%
Mix nuts
50 100.0%
6 21.4%
23 82.1%
6
2

N
(%)
39 78.0%
11 22.0%
50 100.0%
22 44.0%
28 56.0%
50 100.0%
26 52.0%
24 48.0%
50 100.0%
14 53.9%
9 34.6%
11.5%
3
26 100%
25 50.0%
25 50.0%
50 100.0%
88.0%
22
7
9
2
1

28.0%
36.0%
8.0%
4.0%

4

16.0%

21.4%
7.1%

Table 4.12 gives that the mean number of meals per day is 2.6 meal with maximum
number of meals equal 4 meals. The mean number of weekly fast food is 1.67 meal with
two meals as maximum number.
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4.12: Descriptive statistics of the biochemical variables
Meal description

N

Number of meals per day
50
Number of fast meals weekly 50

Mean Standard deviation Min. Max.
2.62
1.67

0.53
0.58

1.00
1.00

4.00
2.00

Table 4.13 gives the distribution of the biochemical variables according to having fast
meals, associated with the Fisher exact test of association. Results in table 4.13 show that
there is insignificant association between the status of biochemical measures (normal or
abnormal) and the status of having fast meals at 0.05 level of significant.
Table 4.13: Distribution of biochemical variables according to having fast meals
Variable
Vitamin B12
(pg/ml)

Normal
Abnormal
Total
Normal
Abnormal

CRP (mg/l)
Total
Normal
FBS (mg/dl)

Abnormal
Total
Normal

HbA1c (%)

Abnormal
Total

Micro albumin
urea

Normal
Abnormal
Total

Creatinine
(mg/dl)

Normal
Abnormal
Total
Normal

Hgb (g/dl)

Abnormal
Total

Having fast meals
Yes
No
Total
2 (9.1%) 20 (90.9%) 22 (44%)
1(3.6%) 27 (96.4%) 28 (56%)
50
3 (6.0%) 47 (94.0%)
(100%)
2 (6.1%) 31 (93.9%) 33 (66%)
17
1 (5.9%) 16 (94.1%)
(34%))
50
3 (6.0%) 47 (94.0%)
(100%)
1
7 (87.5%)
8 (16%)
(12.5%)
2 (4.8%) 40 (95.2%) 42 (84%)
50
3 (6.0%) 47 (94.0%)
(100%)
2
12 (85.7%) 14 (28%)
(14.3%)
1 (2.8%) 35 (97.2%) 36 (72%)
50
3 (6.0%) 47 (94.0%)
(100%)
(4.0%)
(96.0%)
25 (50%)
2 (8.0%) 23 (92.0%) 25 (50%)
50
3 (6.0%) 47 (94.0%)
(100%)
3 (6.7%) 42 (93.3%) 45 (90%)
0 (0.0%) 5(100.0%) 5 (100%)
50
3 (6.0%) 47 (94.0%)
(100%)
35
3 (8.6%) 32 (91.4%)
(70.0%)
0 (0.0%) 15(100.0%) 15 (30%)
50
3 (6.0%) 47 (94.0%)
(100%)
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Fisher exact
test

Pvalue

0.665

0.576

0.001

1.00

0.699

0.414

2.320

0.186

0.361

1.00

0.653

1.00

2.221

0.545

Table 4.14 gives the distribution of the biochemical variables according to the rate of
drinking water, associated with the Fisher exact test of association. Results in table 4.14
show that there is insignificant association between the status of biochemical measures
(normal or abnormal) and the rate of drinking water at 0.05 level of significant.
Table 4.14: Distribution of biochemical variables according to rate of drinking water

Variable
Normal
Vitamin B12
(pg/ml)

Abnormal
Total
Normal

CRP (mg/l)

Abnormal
Total
Normal
Abnormal

FBS (mg/dl)
Total
Normal
Abnormal
HbA1c (%)
Total
Normal
Micro
albumin urea

Abnormal
Total
Normal

Creatinine
(mg/dl)

Abnormal
Total
Normal

Hgb (g/dl)

Abnormal
Total

Less than
2 liters
8 (36.4%)
9 (32.1%)
17
(34.0%)
11
(33.3%)
6 (35.3%)
17
(34.0%)
4 (50.0%)
13
(31.0%)
17
(34.0%)
2 (14.3%)
15
(41.7%)
17
(34.0%)
11
(44.0%)

Rate of drinking water
more
2-3 liters
than 3
liters
11
3 (13.6%)
(50.0%)
13
6 (21.4%)
(46.4%)
24
9 (18.0%)
(48.0%)
17
5 (15.2%)
(51.5%)
7 (41.2%) 4 (23.5%)
24
9 (18.0%)
(48.0%)
3 (37.5%) 1 (12.5%)
21
8 (19.0%)
(50.0%)
24
9 (18.0%)
(48.0%)
8 (57.1%) 4 (28.6%)
16
5 (13.9%)
(44.4%)
24
9 (18.0%)
(48.0%)
9 (36.0%)

7 (46.7%)

1 (6.7%)

17
(34.0%)

24
(48.0%)

9 (18.0%)

7 (15.6%)
2 (40.0%)
9 (18.0%)
8 (22.9%)

0.863

0.824

0.679

1.074

0.593

3.850

0.165

3.055

0.238

2.628

0.242

2.379

0.277

33 (66%)
17 (34%))
50
(100%)
8 (16%)
42 (84%)
50
(100%)
14 (28%)
36 (72%)
50
(100%)

25 (50%)

9 (18.0%)

0.544

50
(100%)

4 (16.0%)

7 (46.7%)
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28 (56%)

25 (50%)

17
(34.0%)
15
(33.3%)
2 (40.0%)
17
(34.0%)
10
(28.6%)

Pvalue

22 (44%)

5 (20.0%)

15
(60.0%)
24
(48.0%)
23
(51.1%)
1 (20.0%)
24
(48.0%)
17
(48.6%)

6 (24.0%)

Total

Fisher
exact
test

50
(100%)
45
(90.0%)
5 (10.0%)
50
(100%)
35
(70.0%)
15
(30.0%)
50
(100%)

4. 7 Analysis of health status data
Table 4.15 presents the distribution of biochemical variables according to patients who are
suffering of a set of diseases. Results show that none of the patients in the sample are
suffering from albumin or kidney disease. For Retinopathy and Anemia there is
insignificant association between the status of biochemical variables (normal or abnormal)
and the status of suffering of the disease (suffer, does not suffer) at 0.05 level of
significance, where the p-value of Fisher exact test in all cases are more than 0.05. Except
for the status of the creatinine where there is a significant association with the retinopathy
status where the p-value is 0.045.
Table 4.15: Distribution of biochemical variables according to suffering of diseases
Variable
Normal
Vitamin B12 (pg/ml) (yes) Abnormal
P-value
Normal
CRP (mg/l) (yes)
Abnormal
P-value
Normal
FBS (mg/dl) (yes)
Abnormal
P-value
Normal
HbA1c (%) (yes)
Abnormal
P-value
Normal
Micro albumin urea (yes) Abnormal
P-value
Normal
Creatinine (mg/dl) (yes)
Abnormal
P-value
Normal
Hgb (g/dl) (yes)
Abnormal
P-value

Diseases
Retinopathy Anemia
3 (13.6%)
1 (4.5%)
1 (3.6%)
1 (3.6%)
0.308
1.000
2 (6.1%)
2 (6.1%)
2 (11.8%)
0 (0.0%)
0.597
0.542
0 (0.0%)
0 (0.0%)
4 (9.5%)
2 (4.8%)
1.000
1.000
0 (0.0%)
0 (0.0%)
4 (11.1%)
2 (5.6%)
0.566
1.000
1 (4.0%)
2 (8.0%)
3 (12.0%)
0 (0.0%)
0.609
0.490
2 (4.4%)
1 (2.2%)
2 (40.0%)
1 (20.0%)
0.045*
0.192
2 (5.7%)
1 (2.9%)
2 (13.3%)
1 (6.7%)
0.574
0.514

Table 4.16 presents the distribution of biochemical variables according to medication used
to treat of diabetes. For all mentioned medication there are insignificant association
between the status of biochemical variables (normal or abnormal) and the medication used
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to treat diabetes (Insulin, Metformin, Daonil, Amaryl and Others ) at 0.05 level of
significance, where the p-value of fisher exact test in all cases are more than 0.05.
Table 4.16: Distribution of biochemical variables according to medication of diabetes
Variable

Medications to treat diabetes
Metformin
Daonil
Amaryl
12
3 (3.6%)
1 (4.5%)
(54.5%)
19
3 (10.7%)
2 (7.1%)
(67.9%)
1.000
0.389
1.000
18
3 (9.1%)
3 (9.1%)
(54.5%)
13
3 (17.6%)
0 (0.0%)
(76.5%)
0.396
.218
0.542

Insulin
11
(50.0%)
Vitamin
B12 (pg/ml) Abnormal
10
(yes)
(35.7%)
P-value
0.391
Normal
16
(48.5%)
CRP (mg/l)
Abnormal
5
(yes)
(29.4%)
P-value
0.238
Normal
2
0 (0.0%)
7 (87.5%)
(25.0%)
FBS
(mg/dl)
Abnormal
19
24
6 (14.3%)
(yes)
(45.2%)
(57.1%)
P-value
0.441
0.572
0.134
Normal
4
3 (21.4%)
9 (64.3%)
(28.6%)
HbA1c(%)
Abnormal
17
22
(yes)
3 (8.3%)
(47.2%)
(61.1%)
P-value
0.341
0.331
1.000
Normal
11
16
3 (12.0%)
(44.0%)
(64.0%)
Micro
albumin
Abnormal
10
15
3 (12.0%)
urea (yes)
(40.0%)
(60.0%)
P-value
1.000
1.000
1.000
Normal
18
29
5 (11.1%)
(40.0%)
(64.4%)
Creatinine
(mg/dl)
Abnormal
3
1 (20.0%)
2 (40.0%)
(yes)
(60.0%)
P-value
0.638
0.487
0.355
Normal
15
21
4 (11.4%)
(42.9%)
(60.0%)
Hgb (g/dl)
Abnormal
6
10
(yes)
2 (13.3%)
(40.0%)
(66.7%)
P-value
1.00
1.00
0.757
(Note: The patient may take more than one drug per day)
Normal
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Others
5 (22.7%)
6 (21.4%)
1.000
8 (24.2%)
3 (17.6%)
0.728

0 (0.0%)

3 (37.5%)

3 (7.1%)

8 (19.0%)

1.000

0.351

1 (7.1%)

2 (14.3%)

2 (5.6%)

9 (25.0%)

1.000

0.705

1 (4.0%)

3 (12.0%)

2 (8.0%)

8 (32.0%)

1.000

0.171
11
(24.4%)

3 (6.7%)
0 (0.0%)

0 (0.0%)

1.00

0.573

1 (2.9%)

9 (25.7%)

2 (13.3%)

2 (13.3%)

0.211

0.468

Table 4.17 gives the distribution of the biochemical variables according to having vitamins
as nerve tonic, associated with the Fisher exact test of association. Results in table 4.17
show that there are insignificant association between the status of biochemical measures
(normal or abnormal) and the status of having vitamins as nerve tonic at 0.05 level of
significant.
Table 4.17: Distribution of biochemical variables according to having vitamins as nerve
tonic
Vitamins as nerve tonic
Variable
Normal
Abnormal
Total
Normal
CRP
Abnormal
(mg/l)
Total
Normal
FBS
Abnormal
(mg/dl)
Total
Normal
HbA1c
Abnormal
(%)
Total
Normal
Micro
albumin
Abnormal
urea
Total
Normal
Creatinine
Abnormal
(mg/dl)
Total
Normal
Hgb
Abnormal
(g/dl)
Total
Vitamin
B12
(pg/ml)

Yes

No

Total

0 (0.0%)
2 (7.1%)
2 (4.0%)
1 (3.0%)
1 (5.9%)
2 (4.0%)
0 (0.0%)
2 (4.8%)
2 (4.0%)
1 (7.1%)
1 (2.8%)
2 (4.0%)
1 (4.0%)
1 (4.0%)
2 (4.0%)
2 (4.4%)
0 (0.0%)
2 (4.0%)
2 (5.7%)
0 (0.0%)
2 (4.0%)

22 (100.0%)
26 (92.9%)
48 (96.0%)
32 (97.0%)
16 (94.1%)
48 (96.0%)
8 (100.0%)
40 (95.2%)
48 (96.0%)
13 (92.9%)
35 (97.2%)
48 (96.0%)
24 (96.0%)
24 (96.0%)
48 (96.0%)
43 (95.6%)
5 (100.0%)
48 (96.0%)
33 (94.3%)
15 (100.0%)
48 (96.0%)

22 (44%)
28 (56%)
50 (100%)
33 (66%)
17 (34%)
50 (100%)
8 (16%)
42 (84%)
50 (100%)
14 (28%)
36 (72%)
50 (100%)
25 (50%)
25 (50%)
50 (100%)
45 (90%)
5 (10%)
50 (100%)
35 (70%)
15 (30%)
50 (100%)

Fisher
exact
test

Pvalue

2.385

0.497

0.226

1.00

0.713

1.000

0.450

0.486

0.00

1.00

0.431

1.00

1.462

1.00

Table 4.18 gives the distribution of the biochemical variables according to having vitamins
B12, associated with the Fisher exact test of association. Results in table 4.18 show that
there are insignificant association between the status of biochemical measures (normal or
abnormal) and the status of having vitamins B12 at 0.05 level of significant.
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Table 4.18: Distribution of biochemical variables according to having vitamins B12
Having Vitamin B12
Variable

Vitamin
B12
(pg/ml)

CRP
(mg/l)

FBS
(mg/dl)

HbA1c
(%)

Micro
albumin
urea

Creatinine
(mg/dl)

Hgb (g/dl)

Yes

No

Total

Normal

0 (0.0%)

22 (100.0%)

22 (44%)

Abnormal

1 (3.6%)

27 (96.4%)

28 (56%)

Total

1 (2.0%)

49 (98.0%)

50 (100%)

Normal

0 (0.0%)

33 (100.0%)

33 (66%)

Abnormal

1 (5.9%)

16 (94.1%)

17 (34%)

Total

1 (2.0%)

49 (98.0%)

50 (100%)

Normal

0 (0.0%)

8 (100.0%)

8 (16%)

Abnormal

1 (2.4%)

41 (97.6%)

42 (84%)

Total

1 (2.0%)

49 (98.0%)

50 (100%)

Normal

0 (0.0%)

14 (100.0%)

14 (28%)

Abnormal

1 (2.8%)

35 (97.2%)

36 (72%)

Total

1 (2.0%)

49 (98.0%)

50 (100%)

(0.0%)

25 (100.0%)

25 (50%)

Abnormal

1 (4.0%)

24 (96.0%)

25 (50%)

Total

1 (2.0%)

49 (98.0%)

50 (100%)

Normal

1 (2.2%)

44 (97.8%)

45 (90%)

Abnormal

0 (0.0%)

5 (100.0%)

5 (10%)

Total

1 (2.0%)

49 (98.0%)

50 (100%)

Normal

1 (2.9%)

34 (97.1%)

35 (70%)

Abnormal

0 (0.0%)

15 (100.0%)

15 (30%)

Total

1 (2.0%)

49 (98.0%)

50 (100%)

Normal

Fisher
exact
test

Pvalue

1.176

1.00

2.197

0.340

0.353

1.00

0.665

1.00

1.407

1.00

0.213

1.00

0.722

1.00

Table 4.19 presents the distribution of sample subjects according to their health status,
where 92% of the sample have not suffer from overactive or failure of any of glands, on
the other hand about one-thirds the (36.0%) sample are conduct blood and urine tests
regularly (every six months), only 4 (8%) of the sample detected certain defect during
analysis, such as decreases of Hgb, increases of glucose, increases of cholesterol or
inflammatory urologists as shown in figure 4.7.
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Table 4.19: Distribution of sample subjects according to their health status
Variable
Overactive
or failure
of glands
conducting
blood tests
and urine

N

(%)

Variable

Yes

4

8.0%

No

46

92.0%

Total

50

100.0%

Yes

18

36.0%

No

32

64%

Total

50

100.0%

Existence
of defect

N

(%)

Yes

4

8.0%

No

46

92.0%

Total

50

100.0%

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%

Overactive or failure of
glands
Yes
8.00%
No
92.00%

conducting blood tests
and urine
36.00%
64.00%
Yes

Existence of defect
8.00%
92.20%

No

Figure 4.7: Distribution of sample subjects according to their health status
4. 8 Analysis of food style data
The researcher attempted to understand the food style of sample subjects via a set of
questions. Table 4.20 (a-c) presents the distributions of sample subjects according to their
food style.
Results in table 4.20 a show that, all the sample members having bread in their meals, and
the most favored kind of bread is the white bread (80%) followed by the wheat bread
(14.0%), such bread are homemade (68.0%). Only (16.0%) of the sample following a diet.
About three-fourth the sample (72.0%) eat rice. The majority of them (64.1%) have it
without any additives, and most of them (94.6%) are socking the rice before cooking,
(60.0%) of them use serge oil for cooking rice.
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About quarter (24.0%) of the sample have Macaroni, (75.0%) of them have with
vegetables, while only 8.3% of them have it with milk.
About two thirds the sample (62.5%) eat cakes and maamole, where (86.7%) of them
prefer it with dates.
With respect to the meat, (72.0%) of the sample remove white fats from the meat before
cooking, and (83.7%) of the sample eat mutton organs, where (85.4%) of them eat their
liver, (29.3%) eat spleen.
Table 4.20.a: Distribution of sample subjects according to their food style
Variable
Having bread

Following diet

Bread Type

Yes
No
Total
Yes
No
Total
Wheat bread
White bread
Radda bread
Fino bread
Saj bread
Roasted bread

The mechanism
of making
bread

Having rice

Having rice
with

Soaking rice
before cooking

Total
Homemade
bread
Market bread
both
Total
Yes
No
Total
Alone
With noodles
Vegetables
Vegetables
and meat
Brown rice
Yes
No
Total

N

(%)

Variable

N

(%)

50 100%
0
0%
Cooking rice
50 100.0% with
8 16.0%
42 84.0%
Having
50 100.0%
Macaroni?
7 14.0%
40 80.0%
1
2.0%
Macaroni with
0
0%
1
2.0%
1
2.0%
50 100.0%
having cakes
34 68.0% and maamole

Butter
Serge oil
Ghee
Olive oil
Yes
No
Total
cheese
vegetables
Milk
Pashamel

15 30.0%
1
2.0%
50 100% Take nuts
36 72.0%
14 28.0%
remove white
50 100.0%
fats from meat
25 64.1%
6 15.4%
7 17.9% having mutton
organs
5 12.8%

Total
Nuts
Dates
Walnuts
Yes
No
Total
Yes
No

48 100.0%
8 26.7%
26 86.7%
4 13.3%
36 72.0%
14 28.0%
50 100.0%
41 83.7%
8 16.3%

Total

49 100.0%

0
35
2
37

Liver
Spleen
lung
Kidney

0%
94.6%
5.4%
100%
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Preferred
mutton organs

4
8.0%
30 60.0%
1
2.0%
2
4.0%
12 24.0%
38 76.0%
50 100.0%
6 50.0%
9 75.0%
1
8.3%
3 25.0%

Yes

30

62.5%

No

18

37.5%

35
12
5
4

85.4%
29.3%
12.2%
9.8%

Results in table 4.20b inform us that, exactly half of the sample members remove the skin
of chicken before cooking, and (88.0%) of the sample prefer either chest or liver and only
(4%) of them like chicken necks.
With respect to sea food, (93.6%) of the sample eat sardine, and only (10.6%) of them like
crabs. And with regards to falafel, there are (62.0%) of the sample eat falafel, and about
(77%) of them buy it from the market. Among those who make it at home, 78.9% of them
use the oil only one time, and only (5.2%) use it for three times. About (80%) of the
sample eat hummus, and (80.0%) of them buy it from the market shops, and (85.0%) of
those who eat hummus add olive oil while only (17.5%) add extra tuhina, almost all them
(97.5%) have hummus at breakfast, and none of them have it at lunch.
There are (85.4%) of the sample eat eggs, where (90.2%) have boiled and only (4.9%) of
them have it omelet, among those have it fried (95.0%) use vegetable oils. For those who
eat boiled eggs, most of them (94.6%) eat the whole egg, while 10.8% eat the yolk and
(5.4%) eat the white only.
Results in table 4.20 show that, only one sample patient add skimmed milk to coffee or tea.
About half of the sample (48.0%) prefer K-cheese, and (44.0%) eat triangular cheese while
only (2%) eat mozhurella.
There are (94.0%) of the sample eat the non-cooked cheese, where (78.7%) eat the local
white cheese, and (42.6%) of them eat sour cream, about three-fourth (76.0%) of the
sample add olive oil to the cheese. And all of the sample eats fruits, while about one-third
the sample (34.0%) used to peel the fruits before eating.
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Table 4.20 b: Distribution of sample subjects according to their food style
Variable
remove
the skin
before
cooking

Preferred
parts

Sea food
type

Yes
No
Total
Chest
Wings
Thigh
Neck
Liver
Gizzard
Heart
Sardine
Tona
Shrimp

N
25
25
50
44
7
11
2
44
4
2
44
20
7

Crabs
Yes

5
31

Do you eat No
falafel
Total

Falafel
made

Homemade
Market
made
Total

Once
Number of
times to
Twice
use oil
Three times
Yes
Do u east
hummus? No
Total

19
50
7
24
31
15
2
1
40
10
50

(%)

Variable

Homema
de
Hummus
Market
50.0% type
made
100.0%
Both
88.0% Having
olive oil
hummus Extra
14.0%
with
Tuhina
Breakfas
22.0% Having
t
hummus
4.0%
Lunch
at
88.0%
Dinner
8.0%
Yes
Eating
4.0%
No
eggs
93.6%
Total
42.6%
Boiled
Fried
14.9%
with
onion
10.6% How do
Omelet
u like to Fried
62.0% eat egg
with
cheese
Fried
38.0%
without
additives
vegetabl
100.0% Fried egg
e oils
with
22.6%
Butter
Yolk
77.4%
Part of
White of
100.0% boiled
an egg
egg
Whole
78.9%
egg
10.5% Add milk Yes
5.2% or cream No
to coffee Total
80.0%
or tea
20.0%
100.0%
50.0%
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N

(%)

6

15.0%

32

80.0%

2
34

5.0%
85.0%

7

17.5%

39

97.5%

0
5
41
7
48
37

0%
12.5%
85.4%
14.6%
100.0%
90.2%

10

24.4%

2

4.9%

3

7.3%

20

48.8%

19

95.0%

4

20.0%

4

10.8%

2

5.4%

35

94.6%

1
45

2.2%
97.8%

46

100.0%

Table 4.20 c: Distribution of sample subjects according to their food style
Variable

N

(%)

0

0%

0

0%

0

0%

With milk 1%

0

0%

Skimmed milk

1

100%

Yogurt

12

Unknown milk

0

0%

Yes

38

No

12

Half cream
Full fat milk
With milk 3%
Type of
milk

Preferred
cooked
cheese

Type of
noncooked
cheese

Cheese
with
olive oil

Local
White
Goat
cheese
Feta
cheese
Sour
cream

N
37
11
16
20

K-cheese

24

48.0%

Mozhurella

1

2.0%

Total

50

Kashkaval

9

18.0%

Yes

50

Cheese Rumi
Cheese
triangles

4

8.0%

No

0

22

44.0%

Total

50

3

6.0%

Yes

17

Yes

47

94.0%

No

33

No

3

6.0%

Total

50

Total

50

100.0
%

Cheese Kerry
Eating
noncooked
cheese

Variable

Do you
eat fruit

Peeling
the fruit
before
eating

(%)
78.7
%
23.4
%
34.0
%
42.6
%
25.5
%
76.0
%
24.0
%
100.
0%
100.
0%
0%
100.
0%
34.0
%
66.0
%
100.
0%

4.8.1 The distribution of the biochemical variables according to having breads
Table 4.21 gives the distribution of the biochemical variables according to having bread, as
shown in the results all the sample members have bread in their meals.
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Table 4.21: Distribution of biochemical variables according to having bread
Variable

Having bread

Total

22 (44.0.0%)

22 (44%)

28 (56.0%)

28 (56%)

Total

50 (100.0%)

50 (100%)

Normal

33 (66.0.0%)

33 (66%)

Abnormal

17 (34.0%)

17 (34%)

Total

50 (100.0%)

50 (100%)

Normal

8 (16.0.0%)

8 (16%)

Abnormal

42 (84.0%)

42 (84%)

Total

50 (100.0%)

50 (100%)

Normal

14 (28.0%)

14 (28%)

Abnormal

36 (72.0%)

36 (72%)

Total

50 (100.0%)

50 (100%)

Normal

25 (50.0%)

25 (50%)

Abnormal

25 (50.0%)

25 (50%)

Total

50 (100.0%)

50 (100%)

Normal

45 (90.0%)

45 (90%)

Abnormal

5 (10.0%)

5 (10%)

Total

50 (100.0%)

50 (100%)

Normal

35 (70.0%)

35 (70%)

Abnormal

15 (30.0%)

15 (30%)

Total

50 (100.0%)

50 (100%)

Normal
Vitamin B12 (pg/ml) Abnormal

CRP (mg/l)

FBS (mg/dl)

HbA1c (%)

Micro albumin urea

Creatinine (mg/dl)

Hgb (g/dl)

4.8.2 The distribution of the biochemical variables according to having meat
Table 4.22 gives the distribution of the biochemical variables according to having meat, as
shown in the results all the sample members have meat in their meals.
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Table 4.22: Distribution of biochemical variables according to having meat

Variable
Normal
Vitamin B12 (pg/ml) Abnormal
Total

CRP (mg/l)

28 (56%)

50 (100.0%) 50 (100%)

17 (34.0%)

17 (34%)

50 (100.0%) 50 (100%)

Normal

8 (16.0%)

8 (16%)

Abnormal

42 (84.0%)

42 (84%)

50 (100.0%) 50 (100%)

Normal

14 (28.0%)

14 (28%)

Abnormal

36 (72.0%)

36 (72%)

50 (100.0%) 50 (100%)

Normal

25 (50.0%)

25 (50%)

Abnormal

25 (50.0%)

25 (50%)

50 (100.0%) 50 (100%)

Normal

45 (90.0%)

45 (90%)

Abnormal

5 (10.0%)

5 (10%)

Total

Hgb (g/dl)

28 (28.0%)

Abnormal

Total

Creatinine (mg/dl)

22 (44%)

33 (66%)

Total

Micro albumin urea

22 (44.0%)

33 (33.0%)

Total

HbA1c (%)

Total

Normal

Total

FBS (mg/dl)

Having

50 (100.0%) 50 (100%)

Normal

35 (70.0%)

35 (70%)

Abnormal

15 (30.0%)

15 (30%)

Total

50 (100.0%) 50 (100%)

4.8.3 The distribution of the biochemical variables according to preferred type of
meat
Table 4.23 presents the distribution of biochemical variables according to the preferred
type of meat. For all considered types of meat (Chicken, turkey, pigeons, calf and lamb)
there are insignificant association between the status of biochemical variables (normal or
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Abnormal) and the having certain type of meat (have or does not have) at 0.05 level of
significance, where the p-value of Fisher exact test in all cases are more than 0.05. Except
the association between the status of creatinine (normal or abnormal) and having lamb,
where all those have normal value of creatinine don’t eat lamb. Thus, there is a significant
association between the status of creatinine and having lamb at 0.05 level of significance.
Table 4.23: Distribution of biochemical variables according to the preferred meat
Variable

Preferred meat
Turkey
Pigeons

Chicken
18
1 (4.8%)
(85.7%)
Vitamin
B12 (pg/ml) Abnormal
27
2 (7.1%)
(yes)
(96.4%)
P-value
0.30
1.00
Normal
29
2 (6.2%)
(90.6%)
CRP (mg/l)
Abnormal
16
(yes)
1 (5.9%)
(94.1%)
P-value
1.00
1.00
Normal
8
8 (0.0%)
(100.0%)
FBS
(mg/dl)
Abnormal
37
3 (7.3%)
(yes)
(90.2%)
P-value
1.00
1.00
Normal
13
1 (7.1%)
(92.9%)
HbA1c (%)
Abnormal
32
(yes)
2 (5.7%)
(91.4%)
P-value
1.00
1.00
Normal
22
1 (4.2%)
(91.7%)
Micro
albumin
Abnormal
23
2 (8.0%)
urea (yes)
(92.0%)
P-value
1.00
1.00
Normal
41
2 (4.5%)
Creatinine
(93.2%)
(mg/dl)
Abnormal 4 (80.8%) 1 (20.0%)
(yes)
P-value
0.359
0.281
Normal
32
2 (5.9%)
(94.1%)
Hgb (g/dl)
Abnormal
13
(yes)
1 (6.7%)
(86.7%)
P-value
0.576
1.00
. *Significant at 0.05 level of significance.
Normal
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Calf

Lamb

1 (4.8%)

8 (38.1%)

1 (4.8%)

0 (0.0%)

7 (25.0%)

1 (3.6%)

0.429

0.363
11
(34.4%)

1.00

1 (3.1%)

1 (3.1%)

0 (0.0%)

4 (23.5%)

1 (5.9%)

1.00

0.526

1.00

0 (0.0%)

2 (25.0%)

0 (0.0%)

1.00

13
(31.7%)
1.00

0 (0.0%)

5 (35.7%)

1 (2.4%)

2 (4.9%)
1.00
0 (0.0%)

1.00

10
(28.6%)
0.735

0 (0.0%)

7 (29.2%)

0 (0.0%)

1 (4.0%)

8 (32.0%)

2 (8.0%)

1.00

1.00
12
(27.3%)
3 (60.0%)
0.160
11
(32.4%)

0.490

1 (2.9%)

0 (0.0%)
1 (20.0%)
0.102
1 (2.9%)

2 (5.7%)
1.00

0 (0.0%)
2 (40.0%)
0.009*
1 (2.9%)

0 (0.0%)

4 (26.7%)

1 (6.7%)

1.00

0.750

0.523

4.8.4 The distribution of the biochemical variables according to having fish
Table 4.24 gives the distribution of the biochemical variables according to having fish,
associated with the Fisher exact test of association. Results in table 4.24 show that there
are insignificant association between the status of biochemical measures (normal or
abnormal) and the status of having fish at 0.05 level of significant, except for the HbA1c,
where all of those with abnormal values of HbA1c eat fish, which means that there is a
significant association between the status of HbA1c having fish at 0.1 level of significance.
Table 4.24: Distribution of biochemical variables according to having fish
Having Fish
Variable

Yes

No

20 (95.2%)

1 (4.8%)

27 (96.4%)

1 (3.6%)

47 (95.9%)

2 (4.1%)

31 (96.9%)

1 (3.1%)

16 (94.1%)

1 (5.9%)

Total
Normal
Abnormal

47 (95.9%)
7 (87.5%)

2 (4.1%)
1 (12.5%)

40 (97.6%)

1 (2.4%)

Total
Normal

47 (95.9%)

2 (4.1%)

12 (85.7%)

2 (14.3%)

35 (100.0%)

0 (0.0%)

Total
Normal
Abnormal
Total
Normal

47 (95.9%)
22 (91.7%)
25 (100.0%)
47 (95.9%)

2 (4.1%)
2 (8.3%)
0 (0.0%)
2 (4.1%)

42 (95.5%)

2 (4.5%)

Abnormal
Total
Normal

5(100.0%)
47 (95.9%)

0 (0.0%)
2 (4.1%)

32 (94.1%)

2 (5.9%)

15 (100.0%)

0 (0.0%)

Total
47 (95.9%)
*Significant at 0.05 level of significance.

2 (4.1%)

Normal
Vitamin
B12
(pg/ml)

Abnormal
Total
Normal

CRP (mg/l) Abnormal

FBS
(mg/dl)

HbA1c (%) Abnormal

Micro
albumin
urea
Creatinine
(mg/dl)

Hgb (g/dl)

Abnormal
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Total
21
(42.9%)
28
(57.1%)
49 (100%)
32
(65.3%)
17
(34.7%)
49 (100%)
8 (16.3%)
41
(83.7%)
49 (100%)
14
(28.6%)
35
(71.4%)
49 (100%)
24 (49%)
25 (51%)
49 (100%)
44
(89.8%)
5 (10.2%)
49 (100%)
34
(50.7%)
15
(30.6%)
49 (100%)

Fisher
exact
test

Pvalue

0.043

1.00

0.206

1.00

1.281

0.303

5.229

0.077*

2.944

0.235

0.440

1.00

1.499

1.000

Chapter Five
Discussion
This chapter discussed the results of current study through comparing them with recent
researches, and other relevant studies, which supported or opposed the research result.
The study sample included 50 diabetic patients of 50 or more years old, whom attended to
the medical relief clinics in the Gaza stip. The aim of this study was to determine the
prevalence of vitamin B12 deficiency among patients with type 2 diabetes mellitus. So the
researcher assess and investigate the impact of dietary habits on both glycemic control
(hemoglobin A1c) with type 2 diabetes.
5. 1 Socio-demographic characteristics of the sample
This part is concerned with description statistics of socio-demographic and economic
characteristics, biochemical investigation, and dietary assessments of the study sample.
The current study did not show important differences among patients based on sociodemographic variables. This is consistent with some literature and inconsistent with others.
5.1.1 Gender of population samples
The current results indicated that there are (54.0%) of the sample are males, and (46%) are
females. This finding agreed with Al Zinati study results which included (53.4%) of the
sample was from males and (46.6%) of their sample are females, the age of participants
was 40-60 years (Al Zinati, 2013).
The current results disagreed with UNRWA report estimation in 2007 that approximately
(91%) of patients with type 2 DM were above 40 years of age and 62% were female
(UNRWA, 2007). Other study by Kuhail study samples was distributed as (40.8 %) from
males and (59.2 %) from the study are females (Kuhail, 2013).
Concerning marital status, the current study showed that the majority of the sample
(96.0%) are married. In another study, marital status was not significantly related to
diabetes mellitus (Rahmanian et al, 2013). Marilyn study results stated that type 2 DM was
strongly associated with widowed men, while less associated with men who either never
married or divorced/separated. Married individuals may enjoy better physical and mental
health than their unmarried counterparts (Marilyn et al, 2012).
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The present study results disagreed with Rahmanian study that indicated the prevalence of
diabetes mellitus was 11.6%; 11.1% in men and 12.1% in women with no significant
difference between them. Rahmanian results indicated that the marital status was not
significantly related to diabetes mellitus (Rahmanian et al, 2013).
5.1.2 Educational level of the population sample
The present study results show that (14.0%) of the sample are illiterates, (58%) have not
obtained the secondary certificate, and (12.0%) have obtained bachelor degree.
There was congruency with Sacerdote study, which revealed that participants with a low
educational level had a higher risk of T2DM (Sacerdote et al, 2012). Also the study by
Luxia agreed with the present study result, Luxia results found that individuals with less
than a high school diploma had the highest overall incidence of diabetes (10.2%), followed
by those with a high school diploma (6.2%), some college (4.5%), and at least a bachelor’s
degree (3.4%) (Luxia et al, 2014).
The current results also agreed with Kuhail study results which found that approximately
two-third of the participant were "low educated" at grade 12 (Tawjehi) or less (Kuhail,
2013).
Other study by Rahmanian found that the most prevalent of diabetes mellitus is related to
low education groups (17.9%, P < 0.001) within the Iranian population (Rahmanian et al,
2013).
5.1.3 Monthly income of the population study
Regarding monthly income, the current study found that there are (82.0%) of the sample
are not working with monthly income less than 1000 NIS.
This results agreed with Kuhail study results which indicated that the majority of the study
participants were not working and their household monthly income was below the poverty
line. They depend on the aids received from social welfare assistance and other
nongovernmental organizations such as UNRWA, and other organizations, these aids
increased after the Gaza War in December 2008 (Kuhail, 2013).
World Bank (2010) reported that the poverty line was US $2.1 per person per day for
Palestinians and added that approximately one-fifth of the Palestinian population were
living below the poverty line before the outbreak of Al-Entifada. Poverty had risen to
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about more than half of the population by December 2010, the spending per person
decreased from US $ 1.47 to US $ 1.32 in 2002 & the situation was getting worse in Gaza
Strip, where the percentage of poverty reached about three quarter the Palestinian
population (World Bank, 2010). The previously mentioned data were congruent with the
result of the current study.
Another study by Dinca-Panaitescu found that the prevalence of diabetes decreases
steadily as income goes up. The previous study congruent with current study result (DincaPanaitescu et al, 2011).
5.1.4 Causes of Diabetes of the population samples
The current study found that more than half of the sample (54%) considered that hereditary
factors caused the diabetes, while (34%) considered the psychological pressure as the
cause. the obesity cause diabetes for only (2%) of the sample. On the other hand (10%) of
the sample do not know the real reason of diabetes.
Diabetes has become a common global health problem that affects >170 million people
worldwide. It is one of the leading causes of death and disability. It is estimated that by
2030, the number will rise to 366 million. The majority of diabetes (~90%) is type 2
diabetes (T2D) caused by a combination of impaired insulin secretion from pancreatic beta
cells and insulin resistance of the peripheral target tissues, especially muscle and liver
(Singh, 2011).
This form of diabetes is most often associated with older age, obesity, family history of
diabetes, previous history of gestational diabetes, physical inactivity and certain ethnicities.
About 80% of people with T2D are overweight. Diabetes is associated with long-term
complications that affect almost every organ of the body (Singh, 2011).
The risk of developing T2D is determined by both genetic and environmental factors. The
genetic component can be analyzed by comparing the risk of developing disease between
relatives of patients with T2D and the background population, often referred to as sibling
relative risk (ʎ S), which is around 3 in most populations (Ahlqvist et al, 2011).
According to the International Federation of Diabetes (IDF), the lifetime risk of developing
T2D is 40% for individuals who have 1 parent with T2D and almost 70% if both parents
are affected. Interestingly, the risk is higher if the mother, rather than the father, is affected
(IDF, 2011).
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Chris study results indicated that age, poor dietary habits, high adiposity indices, physical
inactivity, positive family history and educational status were significantly associated with
T2DM in both sexes (Chris et al, 2012).
5.1.5 Physical activity of the population samples
The present study results showed that about two-thirds of the sample (7661%) are
considered sedentary, and (2261%) of the sample show a little physical activity.
During recent years, the association between physical activity and type II diabetes mellitus
management has been assessed by a number of studies. It is well established that physical
activity produces general and specific health benefits for diabetic patients. The basic
principles of an effective exercise program are the intensity, duration and frequency of
exercise in an appropriate environment. Usually, low-intensity and long-duration exercise
programs are considered the most suitable for diabetic patients (Polikandrioti &
Dokoutsidou, 2009).
The results of this study approximately agreed with Abu Jabal study results which
indicated that the most popular physical activity of sample practice is walking (46.51%) of
sample practice it, followed by house work (38,76%) (Abu Jabal, 2012).
The beneficial effects of exercise in patients with type II diabetes have been recognized
since antiquity, when Aristotle observed that the symptoms of diabetes significantly
improved after exercise. Today, the beneficial role of exercise has been fully documented
and exercise should be incorporated systematically in the treatment of patients with
diabetes (Hayes & Kriska, 2008).
5.1.6 Body mass index of the study population
The current study sample age mean is (57.78) years with standard deviation (6.55) year.
The current study samples mean weight is (81.58) kg, and the mean height is (1.70) m. The
BMI has the sample mean 28.24 ( kg / m

2
)

and standard deviation (4.23). The mean of the

waist is (93.58) cm.
These results agreed with Al Zinati study results which found that BMI of the participants
ranged from 27-32 kg/m2 with a mean of 29±3.9 kg∕m2, suggesting that participants were
either overweight or obese, which is usually the case of most diabetic patients where
obesity and diabetes are correlated positively (Al Zinati, 2013).
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Al-Sharafi and Gunaid study results indicated that according to the measured BMI,
(45.5%), (43.5%), (11%) of the male patients were non-obese (BMI < 25 kg/m2),
overweight (BMI 25-29.9 kg/m2), and obese (BMI ≥ 30 kg/m2), respectively. On the other
hand, (28%), (40.0%), and (32%) of the female patients were non-obese (BMI <25 kg/m2),
overweight (BMI 25-29.9 kg/m2), and obese (BMI ≥ 30 kg/m2), respectively (Al-Sharafi &
Gunaid, 2014).
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 (Wändell, 2012).
5.1.7 Duration of Diabetes mellitus
The mean length of diabetes experience is (13.57) year with relatively large standard
deviation (8.37) due to the inclusion of patient with short experience (one year) and others
with long experience (40 years).
Regarding to the duration of diabetes mellitus the current study results agreed with
Alamdari study which indicated that a significant differences were found with regard to
duration of diabetes (Alamdari et al, 2006).
These patients would be at high risk of chronic diabetic complications, if no intervention is
carried out.
5. 2 Analysis of Biochemical Variables
In this current study seven biochemical variables are considered, namely, Vitamin B12,
CRP, FBS, HbA1c, Micro albumin urea, Creatinine and Hgb.
The current results show that the majority of patients (90%) have creatinine measure
within the normal ranges. Around two-thirds of the sample have either CRP or Hgb within
the normal range. Half of the patients have Micro albumin urea within normal ranges.
There are (28%) of the sample have HbA1c within the normal range, and (56%) of the
patients have the values of Vitamin B12 with the abnormal range, respectively. On the
other hand, only (84.0%) of the patients have the values of FBS within the normal range.
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The risk gradient for incident diabetes was evident throughout the full range of baseline
values even in categories minimally displaced from the population mean. Importantly, in
this low-risk population, an increased diabetes risk even among women with HbA1c levels
between (5.0%) and (5.5%), values falling within the normal reference range and not
generally considered indicative of high risk in routine clinical practice (Pradhan et al,
2007).
Regarding to vitamin B12 the present study results agreed with Obeid study results that
found that patients with type 2 diabetes showed normal extracellular vitamin B12, but
disturbed intracellular B12-dependent biochemical reactions (Obeid et al, 2013).
The current study results agreed with Raheel study results showed that serum B12 levels
were low in 35 patients (31%) as compared to only 9 patients (8.6%) among controls
(Raheel et al, 2013).
Respecting on FBS, Microalbuminuria, and HbA1c, the current study results agreed with
Bonakdaran study results which found that there was a significant relationship between
hyperuricemia and serum triglyceride, fasting blood glucose, hemoglobin A1c, glomerular
filtration rate, and serum creatinine levels (P < .001) (Bonakdaran et al, 2011).
The current study results in according with Alamdari study which indicated that the
prevalence of microalbuminuria was (30.5%). Significant differences were found with
regard to duration of diabetes, and the mean value of fasting plasma. HbA1c levels were
significantly high in patients with microalbuminuria as compared to patients with normal
albuminuria (Alamdari et al, 2006).
The present study results also in concordance with Chowta study result which indicated
that creatinine clearance negatively correlated with microalbuminuria, but this was
statistically insignificant. And there was a statistically significant correlation of
microalbuminuria with duration of diabetes (Chowta et al, 2011).
Sheikh study results indicated that microalbuminuria had a highly significant correlation
with duration of diabetes, serum creatinine (p<0.001), HbA1c (p<0.05) and BMI
(p<0.024). A strong correlation exists between age and serum creatinine (Sheikh et al,
2009).
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5.3 Analysis of biochemical variables with respect to personal information
The present study results show that there is insignificant association between the status of
biochemical measures (normal or abnormal) and the causes of diabetes.
The present study results indicated that there are insignificant correlation between the
biochemical variables and the BMI, but there is direct significant correlation between CRP
and BMI.
The existing study results agreed with Unek study results that found positive correlations
between BMI and both hs-CRP levels suggest that BMI is an important determinant of a
chronic inflammatory state in patients with metabolic syndrome (MS) (Unek et al, 2010).
The current results consists with Elfaki study results which showed that urea and creatinine
were significantly elevated with significant positive correlation with each of body mass
indexes, duration of diabetes, and glycated hemoglobin. Albumin was significantly
reduced with significant negative correlation with duration of diabetes, body mass indexes,
and glycated hemoglobin. And there was significant strong positive correlation between
fasting blood glucose and glycated hemoglobin (Elfaki et al, 2013).
The actual study results also resemble to Taylor study that indicated the urinary bile acid
excretion in patients with type 2 diabetes who were normal weight (BMI 18.5-24.9 kg/m2)
and overweight (BMI 25-29.9 kg/m2) were elevated compared to healthy normal weight
volunteers (Taylor et al, 2014).
5.4 The difference between the means of years of diabetes according to biochemical
variables status.
The present study results indicated that in independent samples T-test for the difference
between the means of years of diabetes according to biochemical variables status. Results
show that there is no statistical difference between the means of the normal and nonnormal groups of all biochemical variables at 0.05 level of significance, except for the
HbA1c, where the mean of patients with non-normal values of HbA1c is higher than the
mean of the normal group.
The present results in concordance with Koshy study that did not demonstrate any
significant correlation between vitamin B12 levels and age, duration of diabetes, and
diabetes control (the r values being - 0.18, - 0.11, and - 0.08 respectively and the P value >
0.05) (Koshy et al, 2013).
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The current study results also indicated that there are insignificant correlation between the
biochemical variables and the length of diabetes experience.
In patients with type 2 diabetes, low grade inflammation is reflected by increased plasma
levels of several biomarkers of inflammation such as C-reactive protein (CRP). Small
increases in CRP predict the likelihood of developing cardiovascular events both in
diabetic and nondiabetic populations. In addition, in apparently healthy subjects, increased
levels of CRP predict the risk of developing type 2 diabetes (Mugabo & Renier, 2010).
The current study results disagreed with Chowta results that indicated pearson correlation
of microalbuminuria with age showed statistically significant linear relationship. Genderwise correlation analysis of microalbuminuria failed to show any statistical significance.
Correlation of microalbuminuria with BMI was also not significant (Chowta et al, 2011).
The present study results show that there are insignificant differences between the means
of BMI for patients belonging to either group (normal or abnormal) at 0.05 level of
significance of all considered biochemical variables, except for the FBS where the mean of
BMI of patients with normal FBS is less than the mean for abnormal FBS with a difference
equals 3.43 (mg/dl).
The actual study results disagreed with Fronczyk study results indicated CRP levels in
obese diabetes subgroups and normoglycemic obese were similar and significantly higher
than those in nonobese controls. There was a strong positive correlation between CRP level
and body mass index in all groups. A multivariate analysis showed that DM2 and obesity
are independent factors increasing CRP levels. Increased concentration of CRP in obese
DM2 patients is related to obesity and diabetes itself (Fronczyk et al, 2014).
The current results agreed with Bonakdaran study result that found no significant
correlation was found between hyperuricemia and cholesterol levels, age, duration of
diabetes mellitus, and body mass index. Serum uric acid level correlated positively with
urinary albumin-creatinine ratio (P = .04) (Bonakdaran et al, 2011).
Regarding to HbA1c the actual study results show that there are insignificant differences
between the means of diabetes experience for patients belonging to either group (normal or
abnormal) at 0.05 level of significance of all considered biochemical variables, except for
the HbA1c where the mean of diabetes experience length of patients with normal HbA1c is
less than the mean for abnormal HbA1c with a difference equals 5.88%.
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It is important to note that diagnostic thresholds derived from high-risk populations may
not be generalizable to lower risk groups as screening characteristics vary with underlying
glucose frequency distributions. In addition, while glycated hemoglobin levels are
correlated with fasting and 2-hour blood glucose when glucose levels fall within the
diabetic range, there is considerable overlap of HbA1c levels in milder forms of glucose
intolerance. Furthermore, in low-risk population approximately 20% of those with HbA1c
levels ≥ 7.0% did not develop clinical diabetes over a 10-year period and would have been
incorrectly classified as diabetic based on this threshold criterion alone (Pradhan et al,
2007).
Concerning to microalbuminuria, the current study results resemble to Taylor study which
indicated that in obese (BMI≥30 kg/m2) type 2 diabetes patients, urinary bile acid
excretion was significantly lower than in the normal and overweight type 2 diabetes groups
(both p<0.01). And total bile acid excretion positively correlated with HbA1c in normal
and overweight (Taylor et al, 2014).
5.5 Distribution of vitamin B12 according to personal information's
Regarding to the distribution of vitamin B12 according to gender, family income and
Cause of diabetes. The present results of mentioned association tests at 0.05 level of
significant show that, there is a significant association between the categories of vitamin
B12 and gender where 87.0% of females are non-normal and 70.4% of males are normal,
which mean that females patients tends to have non normal values of vitamin B12
significantly more than male.
The current study results disagreed with Koshy results that found no significant difference
in B12 levels between males and females (mean difference = - 14.3: P > 0.05) (Koshy et
al, 2013).
The present study results indicated that there is a significant association between the
vitamin B12 status and family income, where patients with higher income belong more
likely to have normal values of B12.
The researcher attributed this results to the poverty factor, that’s explained by people with
good income have a good diet and so they more likely to have a normal level of vitamin
B12.
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In regard to the relationship between diabetes causes with vitamin B12 level, the results
show that there is no statistical association between the causes of diabetes and status of
vitamin B12 at 0.05 level of significant.
5.6 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
vitamin B12 deficiency, malnutrition, on type 2 DM patients.
5.6.1 Smoking
Regarding to smoking the present study results show that the majority (80%) of the sample
are non-smokers, and (20%) of the samples are smokers.
Many studies reveals the relationship between smoking and diabetes mellitus type 2 as:
The present study results agreed with Abu Jabal study results which indicated that there are
(16.28%) of the samples are smokers (Abu Jabal, 2012).
Luxia study indicated that there was an increased risk of diabetes among nonsmokers who
were occasionally or regularly exposed to passive smoke. The risk of incident type 2
diabetes was increased by 28% (12–50) among all past smokers. The risk diminished as
time since quitting increased but still was elevated even 20–29 years later. Current smokers
had the highest risk of incident type 2 diabetes in a dose-dependent manner (Luxia,et al,
2014).
Active smoking is a risk factor for type 2 diabetes (T2DM), but it is unclear whether
exposure to environmental tobacco smoke (ETS) is also associated with T2DM. Active
smoking also had a statistically significant effect on diabetes incidence in the total sample
and in pre-diabetic subjects, the subjects who were neither current smokers nor exposed to
ETS were more than 3 years older than subjects currently smoking or exposed to ETS. The
proportion of men was lowest in unexposed never smokers (29% compared to 41% in
never smokers exposed to ETS) (Kowall et al, 2010).
5.6.2 Dietary habits
Healthy nutritional habits are established in childhood and adolescence, which are
considered the crucial periods in the human’s life, because during them the human body is
still developing and is being built up to maintain a healthy adulthood later on. In contrast,
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poor nutritional habits established in these periods are responsible for the development of
chronic diseases such as obesity, heart disease, osteoporosis and others. Furthermore, the
westernized diet that has been established the last decades, is the main risk factor for
increased morbidity and mortality (Polikandrioti & Dokoutsidou, 2009).
The current study results indicated that only (16%) of the sample following diet, (96%) of
the sample have either breakfast or lunch daily. Only (2%) of the sample have one light
meal daily and only (6%) of the sample have such meals.
In this respect other studies like the study of Jawa, that results stated a regularly timed
meals were associated with lower BMI, HbA1c, and lower presence of the metabolic
syndrome (Jawa et al, 2010)
The changes in dietary energy sources, particularly the increase in fat intake, the decrease
in starch intake, the increase in the consumption of simple sugars, and the decrease in
dietary fiber intake, contribute to obesity and cause deterioration of glucose tolerance.
Even mild obesity (BMI ≥ 25) causes a 4- to 5-fold increase in the risk of developing
diabetes, if accompanied by the increase in visceral fat mass (Kaku, 2010).
Regarding to dietary habits Kuhail study results found that there was a significant
differences in the score of dietary habits between younger age and old age (Kuhail, 2013).
In this respect; Kaku study results stated that there was no statistically significant
difference between males and females in dietary habits and compliance. In contrast, other
studies revealed that there was a significant gender difference in the responsibility for meal
preparation, women are more often engaged in meal preparation than men (Kaku, 2010).
Regarding dietary choices, it is widely accepted that healthy nutrition is the basis for the
treatment of type II diabetes since it contributes positively to the maintenance of blood
glucose within normal range and minimizes the complications of the disease (Polikandrioti
& Dokoutsidou, 2009)
5.6.3 Desserts
With respect to desserts, the present study results found that about half of the sample
(56.0%) of the sample having desserts, the majority of them (82.1%) prefer home make
desserts and (21.4%) prefer chocolate or oriental sweets.
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The current study results disagreed with Abu Jabal results which showed 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 (Abu Jabal, 2012).
5.6.4 Drinks (natural juices, coffee, sodas)
The current study results indicated that about three-fourth the sample drinks natural juices,
and less than half (44.0%) of the sample have soda drinks. About half of the sample
(52.0%) drink coffee, where (53.9%) of them drinks one or two cups daily.
The presented study results disagreed with Abu Jabal study results which found that
(57.4%) drinks the fresh fruits juice, 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. Respecting to tea that about
(76.7%) from patients drinks it, then (55%) drinks coffee (Abu Jabal, 2012).
5.6.5 Nuts
The current study results indicated that exactly half of the sample have nuts, where
(88.0%) of them more frequently have water melon seeds, and (36.0%) have pistachio and
(16.0%) have mixed nuts.
The actual study results agreed with Abu Jabal study results which showed 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 (Abu Jabal, 2012).
5.6.6 Numbers of meals per day
The present study results showed that the mean number of meals per day is 2.6 meal with
maximum number of meals equal 4 meals.
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).
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5.6.7 Fast foods
The present study results show that the mean number of weekly fast food is 1.67 meal with
two meals as maximum number. And there is insignificant association between the status
of biochemical measures (normal or abnormal) and the status of having fast meals.
5.6.8 Drinking water
Regarding to the distribution of the biochemical variables according to the rate of drinking
water, the current results show that there is insignificant association between the status of
biochemical measures (normal or abnormal) and the rate of drinking water.
5. 7 Analysis of health status data
The current study results show that none of the patients in the sample are suffering from
albumin or kidney disease. For Retinopathy and Anemia there is insignificant association
between the status of biochemical variables (normal or abnormal) and the status of
suffering of the disease (suffer, does not suffer) at 0.05 level of significance, except for the
status of the creatinine where there is a significant association with the retinopathy status.
According to previous studies, strong evidence exists that improved glycemic control is
effective at lessening the risks of retinopathy, neuropathy, and nephropathy in T2DM. The
evidence about the effect on coronary heart disease is limited and equivocal (Schellhase et
al., 2005).
Many clinical studies state that T2DM complications were significantly associated with
glycemic control. Each 1% reduction in updated mean HbA1c was associated with
reductions in risk of 21% for any end point related to diabetes, 21% for deaths related to
diabetes (15% to 27%), 14% for myocardial infarction (8% to 21%), and 37% for microvascular complications (33% to 41%) (Hemmingsen et al., 2011, Zoungas et al., 2012).
A retrospective analytical study conducted by National Diabetes Centre of Sri Lanka
(2012), examine the association of chronic complications with the biochemical estimation
total of 12517 type 2 diabetic patients aged 20 years or above were included in the study.
Micro-vascular complications were present in (56.7%) subjects. Retinopathy was present
in (21.2%), neuropathy in (28%), nephropathy in (33.3%) subjects, whereas, (21.0%) had
more than one complication. Retinopathy, nephropathy and neuropathy were significantly
associated with poor glycemic control high HbA1c (Wijesuriya et al., 2012).
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The presents study results regarding to the distribution of biochemical variables according
to medication used to treat of diabetes. For all mentioned medication there are insignificant
association between the status of biochemical variables (normal or abnormal) and the
medication used to treat diabetes (Insulin, Metformin, Daonil, Amaryl and Others). This
result need more investigation taking in consideration large scale of the sample size.
The risk of developing metformin associated vitamin B12 deficiency is greatly influenced
by increasing age, metformin dose and duration of use (De-Jager et al, 2010).
The proposed mechanisms to explain metformin induced vitamin B12 deficiency among
patients with T2DM include: alterations in small bowel motility which stimulates bacterial
overgrowth and consequential vitamin B12 deficiency, competitive inhibition or
inactivation of vitamin B12 absorption, alterations in intrinsic factor (IF) levels and
interaction with the cubulin endocytic receptor (Kibirige & Mwebaze, 2013).
In respecting to the distribution of the biochemical variables according to having vitamins
as nerve tonic, the current results show that there are insignificant association between the
status of biochemical measures (normal or abnormal) and the status of having vitamins as
nerve tonic.
Regarding to the distribution of the biochemical variables according to having vitamins
B12, the current study results show that there are insignificant association between the
status of biochemical measures (normal or abnormal) and the status of having vitamins
B12.
Respecting to the distribution of sample subjects according to their health status, there are
(92%) of the sample have not suffer from overactive or failure of any of glands, on the
other hand about one-thirds the (36.0%) sample are conduct blood and urine tests regularly
(every six months), only (8%) of the sample detected certain defect during analysis, such
as decreases of HB, increases of glucose, increases of cholesterol or inflammatory
urologists.
5. 8 Descriptive analysis of food frequency
The researcher attempted to understand the food frequency style of sample subjects via a
set of questions.

86

5.8.1 Carbohydrates (Breads, Rice, Macaroni)
The current study results show that, all the sample members having bread in their meals,
and the most favored kind of bread is the white bread (80%) followed by the wheat bread
(22.0%), such bread are homemade (68.0%). Only 16.0% of the sample following a diet.
This results consents with Kuhail study which found that from multiple logistic regression
test showed that, only carbohydrates group consumption was statistically significant
association with poor glycemic control (Kuhail, 2013).
The study of Nanri was in congruence with the current study. It stated that by using a foodfrequency questionnaire, the frequent intake of bread but infrequent intake of rice was
inversely related to HbA1c concentrations (P= 0.02 in both men and women Type2 DM).
In contrast with the findings of the current study, seafood dietary pattern was positively
associated with HbA1c concentrations in men only (Nanri et al, 2008).
Regarding to eating rice, the present study results indicated that about three-fourth the
sample (72.0%) eating rice. The majority of them (64.1%) have it without any additives,
and most of them (94.6%) are socking the rice before cooking and (60.0%) of them use
serge oil for cooking rice.
In respect to Macaroni, the current study results found that about quarter (24.0%) of the
sample have Macaroni, (75.0%) of them have with vegetables, while only (8.3%) of them
have it with milk.
Several studies state that there was a difference between good control and poor control
groups in HbA1c depending on carbohydrate intake rather than protein or fat. The intake of
fruits, vegetables, legumes, yogurt and other dairy products was not associated with levels
of glycemic control indices (McKeown et al, 2004, Panagiotakos et al, 2005, Woo et al,
2010).
5.8.2. Cakes and Maamole
The current study results show that about two thirds the sample (62.5%) eat cakes and
maamole, where (86.7%) of them prefer it with dates.
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5.8.3. Meats and it’s organs
With respect to the meat, (72.0%) of the sample remove white fats from the meat before
cooking, and (83.7%) of the sample eat mutton organs, where (85.4%) of them eat their
liver, (29.3%) eat spleen.
Regarding to chicken, the study results found that exactly half of the sample members
remove the skin of chicken before cooking, and (88.0%) of the sample prefer either chest
or liver and only (4%) of them like chicken necks.
Traditionally, a low-fat diet has been recommended, but this is being challenged by
observational studies that a ―Mediterranean-style‖ diet, emphasising vegetables,
monounsaturated fats and whole grains, may better prevent cardiovascular events. (Kuhail,
2013).
However, a lower prevalence of metabolic syndrome was associated with dietary patterns
rich in fruits and vegetables, nuts, olive oil, legumes and fish, and low in red meat,
processed meat, refined carbohydrates and whole-fat dairy products (Babio et al, 2009).
5.8.4 Sea foods
With respect to sea food, the current study results indicate that (93.6%) of the sample eat
sardine, and only (10.6%) of them like crabs.
5.8.5 Falafel
With regards to falafel, there are (62.0%) of the sample eat falafel, and about (77%) of
them buy it from the market. Among those who make it at home, (78.9%) of them use the
oil only one time, and only (5.2%) use it for three times.
5.8.6 Hummus
In respect to hummus, the current study results found that (80%) of the sample eat
hummus, and (80.0%) of them buy it from the market shops, and (85.0%) of those who eat
hummus add olive oil while only (17.5%) add extra tuhina, almost all them (97.5%) have
hummus at breakfast, and none of them have it at lunch.
5.8.7 Eggs
Regarding to eating eggs, the presented results show that there are (85.4%) of the sample
eat eggs, where (90.2%) have boiled and only (4.9%) of them have it omelet, among those
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have it fried (95.0%) use vegetable oils. For those who eat boiled eggs, most of them
(94.6%) eat the whole egg, while (10.8%) eat the yolk and (5.4%) eat the white only.
5.8.8 Milk products
In regard to milk and milk products, the current results show that, only one sample patient
add skimmed milk to coffee or tea. And about half of the sample (48.0%) prefer K-cheese,
and (44.0%) eat triangular cheese while only (2%) eat mozhurella.
The current results also indicated that there are (94.0%) of the sample eat the non-cooked
cheese, where (78.7%) eat the local white cheese, and 42.6% of them eat sour cream, about
three-fourth (76.0%) of the sample add olive oil to the cheese.
5.8.9 Fruits
The present study results show that all the sample have eating fruits, while about one-third
the sample (34.0%) used to peel the fruits before eating.
5.10 The distribution of the biochemical variables according to having:
5.10.1 Bread
The current study results show that all the sample members have bread in their meals.
5.10.2 Types of meat (Chicken, turkey, pigeons, calf and lamb)
For all considered types of meat (Chicken, turkey, pigeons, calf and lamb), the present
study results found that there are insignificant association between the status of
biochemical variables (normal or abnormal) and the having certain type of meat (have or
does not have). Except the association between the status of creatinine (normal or
abnormal) and having lamb, where all those have normal value of creatinine don’t eat
lamb. Thus, there is a significant association between the status of creatinine and having
lamb.
5.10.2 Fish
The actual study results show that there are insignificant association between the status of
biochemical measures (normal or abnormal) and the status of having fish, except for the
HbA1c, where all of those with abnormal values of HbA1c eat fish, which means that there
is a significant association between the status of HbA1c having fish.
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Chapter Six
Conclusion
This study was conducted at the Medical Relief Society in the Gaza Strip, to determine the
prevalence of B12 deficiency in diabetic patients type 2, based on a cross sectional study. It
consisted of 50 diabetic patients whom attending to the Medical Relief Clinics, from both
sex, with age 50 years old. Analysis of the study of data revealed a group of findings:
1. The Numbers of males patients was more than the numbers of females patients,
whom suffering from diabetes mellitus.
2. The hereditary are one of the main causes of diabetes among the sample size.
3. Lack of physical activity plays a key role in the causes of the worsening disease
condition in most of participants in this study.
4. The mean of BMI show that overweight is the character of this sample size.
5. In present study show that the majority of the sample have vitamin B12 deficiency
6. There is a significant relationship between vitamin B12 and biochemical variables.
7. There is a significant relationship between vitamin B12 and duration of diabetes.
8. Biochemical variables (FBS, Microalbuminurea, Creatinine, and HbA1c) are less
influenced in the duration of diabetes.
9. Biochemical variables are not affected by the causes of diabetes.
10. In spite of less of smokers in the sample size, but smoking represent a serious
challenge for diabetic patients.
11. Most of participants not follow a regular diet program, which affect their healthy
status.
12. Fruits and desserts are the most used as snacks.
13. Consumption of juice, sodas, and coffee drinks is a clear observed in our sample
size.
14. A high consumption of water melon seeds, rich in saturated fatty acid, consider one
of the bad habit can be affected the value of blood sugar level.
15. The majority of diabetic patients consuming white breads.
16. There is a significant relationship between HbA1c and consumption of fish.
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Chapter Seven
Recommendation
We can resume our recommendations on 2 main targets: for policy makers and for patients
as follow:
For policy makers:
1. The present of clinical nutritionist in diabetic clinics is necessary for nutritional
advising and counselling.
2. Design of informative materials, flyers regarding the importance of diet planning.
3. Introduce B12 screening in the ministry of health laboratories.
For patients:
1. The regular visit for health professional and clinical nutritionist is required.
2. The consumption of fruits, nuts, and juices must be under control and advising of
clinical nutritionist.
3. For consumption of regular meals (3 to 5) is necessary.
4. To follow and respect health provider advising.
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Annex no. 3

أصو ٔمص ف١زبِ ٓ١ة  12ػٕل ِوظ ٝاٌَىوٞ

أٔب اٌجبؽضخ هٔب ىػ١زو أل َٛثلهاٍخ أثؼبك ٔمص ف١زبِ ٓ١ة  12ػٕل ِوظ ٝاٌَىو ٞفِ ٟؾبفظخ غيح رؾذ إشواف
ثؤبِظ ِبعَز١و اٌزغن٠خ اإلوٍ١ٕ١ى١خ ثغبِؼخ األى٘و ثغيٖ ٚرم٘ َٛنٖ اٌلهاٍخ ثبٌزوو١ي ػٍ ٝاالصبه اٌغبٔجٌٕ ٗ١مص
ف١زبِ ٓ١ة  12ػٕل ِوظ ٝاٌَىو ٞاٌن ٓ٠رى ْٛاػّبهُ٘ فٛق اي  50ػبَ ٠ٚزعّٓ ػالع ُٙكٚاء اٌّ١زفٛهِ.ٓ١
إْ اٌّشبهوخ ف٘ ٟنا اٌجؾش ِ٘ ٟشبهوخ ؼٛػ١خ وّب أه ٌَذ ِغجو اِ ٚغجوح ػٍ ٟاالعبثٗ ػٓ أ ٞأٍئٍخ ال روغت اٚ
روغج ٓ١ثبإلعبثخ ػٕٙب ؽ١ش أْ إعبثبرىُ ػٍ٘ ٟنٖ االٍزجبٔٗ ٍزىٍ ْٛو٠خ .
ٔؾٓ ٔمله ِشبهوزه ف٘ ٟنا اٌجؾش  ٚإعبثزه ػٍ ٝاألٍئٍخ ٍزٍؼت كٚها ِّٙب ف٘ ٟنٖ اٌلهاٍخ ٍٕٚم َٛثؽوػ ثؼط
األٍئٍخ ٌّؼوفخ ث١بٔبره اٌشقص١خ,ػبكاره ِّٚبهٍبره اٌغنائ١خ ٌه ٚؽبٌزه اٌصؾ١خ ٍٕ ٚم َٛثؼًّ ثؼط اٌزؾبًٌ١
اٌؽج١خ ٌعّبْ ٍالِزىُ ٚرغٕت االصبثٗ ثبٌّعبػفبد اٌقؽ١وح ٌٕمص ف١زبِ ٓ١ة  12ثبٌغَُ .
اٍُ اٌشقص اٌن٠ ٞم َٛثؼًّ اٌّمبثٍخ ..................................................:
ربه٠ـ اٌّمبثٍخ ...../...../..... :
ِىبْ اٌّمبثٍخ:
اٌولُ اٌّزًٍََ ٌإلٍزجبٔخ:
اٌجبؽضخ  :هٔب ىػ١زو
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اٌج١بٔبد اٌشقص١خ
أٔضٝ

 .1اٌغٌٕ :موو 



 .2اٌؼُّو:
 .3اٌؾبٌخ اإلعزّبػ١خ:
 .4ػٕٛاْ اإللبِخ:
ِؾبفظخ اٌشّبي



ِؾبفظخ غيح ِ ؾبفظخ اٌٍٛؽٟ

ِ ؾبفظخ فبِٔ  ٌٔٛ١ؾبفظخ هفؼ 

 .5اٌَّز ٞٛاٌزؼٍّٟ١
غ١و ِزؼٍُ



صبٔٞٛ



اثزلائٟ
عبِؼٟ

إػلاكٞ



 كهاٍبد ػٍ١ب





 .6اٌؼًّ
رؼًّ



ال رؼًّ 

 .7اٌلفً اٌشٙوٌ ٞألٍوح
ألً ِٓ 1000ش١ىً

 1999 – 1000 ش١ىً

 2000 ش١ىً  3000ش١ىً  أوضو ِٓ  3000ش١ىً 

ٍ .8جت اإلصبثخ ثبٌَىو:ٞ
ظغٛؼبد ٔفَ١خ 

ٚهاص ٟ

رٕبٚي أك٠ٚخ 

ٍُّٕخ ٚإفواغ ف ٟاٌؽؼبَ  ال أػوف 

 .9ػلك ٍٕٛاد االصبثٗ ثّوض اٌَىو............... ٞ
 .10اٌٛىْ:

وغُ

 .11اٌؽٛي:

َ

 .12اٌقصو:

ٍُ

= BMI

2

وغَُ/

َِ .13ز ٜٛإٌشبغ اٌغَّ ً٘ :ٟرّبهً أؽل األٔشؽخ اٌو٠بظ١خ ا٢ر١خ:
 ال أل َٛثؼًّ رّبهٙٔ ٓ٠بئ١ب



 لٍ ً١إٌشبغ ِضً (اٌّش ٟاٌَو٠غ ،اٌغو ،ٞرمٛك كهاعخ ،اٌَجبؽخ) ِوح إٌِ ٝور ٓ١أٍجٛػ١ب ٌّلح ٔصف
ٍبػخ ػٍ ٝاأللً.



ِ زٍٛػ إٌشبغ ِضً (اٌّش ٟاٌَو٠غ،اٌغو ،ٞرمٛك كهاعخ ،اٌَجبؽخ ،اٌزٌٕ ...إٌـ) ِ 5-3واد أٍجٛػ١ب
ٌّلح ٔصف ٍبػخ ػٍ ٝاأللً.



ٔ ش١ػ علا (رّبه 7-6 ِٓ ٓ٠أ٠بَ ثبألٍجٛع ٌّلح ٔصف ٍبػخ ػٍ ٝاأللً) 
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ّٔػ اٌؾ١بح
 ً٘-1أٔذ ِلفٓ؟
ٔؼُ 

ٍٍج ٟ

ال 

 ً٘-2رم َٛثئرجبع ؽّ١خ غنائ١خ ؟
ال

ٔؼُ 



 -3وُ ٚعجخ غنائ١خ وٕذ رزٕبٚي ا ٚرزٕب ٓ١ٌٚأصٕبء اٌَٛ١؟
اإلفؽبه



ٚعجخ فف١فخ 1



اٌغلاء



ٚعجخ فف١فخ 2



اٌؼشبء



 -4إما وبٔذ اإلعبثخ أوضو ِٓ ِ 3ب ٘ ٟأٔٛاع اٌٛعجبد اٌقف١فخ اٌز ٟوٕذ رزٕبٌٙٚب؟
ٔش٠ٛبد



ثوٚرٕ١بد



فعواٚاد



فبوٙخ



ؽٍ٠ٛبد



ِىَواد



 ً٘ -5رزٕبٚ ٌٓٚعجبد ٍو٠ؼخ ِضً (٘بِجوعو – شبٚهِب – ث١زيا......اٌـ)؟
ٔؼُ 

ال



-6إما وبٔذ اإلعبثخ ٔؼُ ,وُ ِوح وٕذ رزٕبٚي ٘نٖ اٌٛعجبد أٍجٛػ١ب؟ ............................
ِ -7ب ِ٘ ٛؼلي رٕبٌٚه ٌٍّبء؟
ألً ِٓ ٌ 2زو 

ِٓ ٌ 3-2زو 

أوضو ِٓ ٌ 3زو 

 ً٘ -8رزٕب ٌٓٚاٌؾٍ٠ٛبد؟
ٔؼُ 

ال



إما وبٔذ اإلعبثخ ال إٔزمً ٌٍَؤاي 9
إما وبٔذ اإلعبثخ ٔؼُِٛ ،اصفبد اٌؾٍ٠ٛبد ٘:ٟ
شٛوٛالرٗ



ؽٍ٠ٛبد ِٕيٌ١خ اٌصٕغ



ؽٍ٠ٛبد شول١خ



ؽٍ٠ٛبد غوث( ٗ١رش١ي و١ه ا ٚثالن فٛهَ٠ذ ا ٚغ١و٘ب) 
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ال أرٕبٚي 

 ً٘-9رزٕبٚي اٌؼصبئو اٌؽج١ؼ١خ ا ٚاٌغ١و ؼج١ؼ١خ ( اٌّؾالح ) ا ٚاٌّ١بٖ اٌغبى٠خ ؟
ال

ٔؼُ 



 ً٘ -10رزٕبٚي اٌّشوٚثبد اٌغبى٠خ؟
ال

ٔؼُ 



 ً٘ – 11رشوة اٌمٛٙح؟
ال

ٔؼُ 



 -12إما وبٔذ اإلعبثخ ٔؼُ وُ فٕغبْ ِٓ اٌمٛٙح ١ِٛ٠ب؟
 2- 1فٕغبْ 

أوضو ِٓ مٌه 

 5 – 3فٕغبْ 

 ً٘ -13رزٕبٚي اٌّىَواد؟
ال

ٔؼُ 



 -14إما وبٔذ اإلعبثخ ٔؼُ فأ ِٓ ٞأٔٛاع اٌّىَواد رزٕبٚي أوضو؟


اٌجيه





اٌىبعٛ





اٌفَزك





فٛي اٌَٛكأٟ





ِىَواد ٕ٘ل٠خ





ِقٍٛؼخ





أفوٜ
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(اٌفٕغبْ )ًِ 70- 60

ث١بٔبد ؽٛي اٌؾبٌخ اٌصؾ١خ ٌٍّو٠ط
 ً٘-1رؼبٔ ِٓ ٟأ ِٓ ٞاألِواض  /األػواض اٌزبٌ١خ
إػزالي اٌشجى١خ



ىالي (ِضً أزفبؿ ا ٚرٛهَ اٌملِ ) ٓ١

أِواض اٌىٍٝ



فمو كَ

 اِواض لٍت ا ٚظغػ اٌلَ اِواض اٌّؼلح ا ٚاالصٕ ٝػشو ا ٚاٌموؽخ Chronic autoimmune
gastritis and pernicious anemia Celiac disease
 إهرفبع اٌىَ١ٌٛزوٚي

إهرفبع اٌل٘ ْٛاٌضالص١خ



صؼٛثخ ف ٟاٌناووح 

 ً٘-2ػبٔ١ذ ِٓ لصٛه أ ٚفوغ ٔشبغ أل ِٓ ٞاٌغلك (0اٌلهل١خ )
ٔؼُ



ال



 ً٘-3رغو ٞرؾبٌ ً١كَ  ٚثٛي ثشىً ِٕزظُ (وً  6شٛٙه) ؟
ٔؼُ



ال



 ً٘ -6وبْ ٕ٘بن فًٍ ِؼ ٓ١ظٙو اصٕبء اٌزؾٍ ً١؟
ٔؼُ



ال



 ٌٛ_7وبٔذ االعبثٗ ثـ ٔؼُ
ِب ٘ ٛاٌقًٍ ............
-8ا ِٓ ٞاالك ٗ٠ٚرَزقلَ ٌؼالط اٌَىوٞ
أَٓ١ٌٛ



اٌّ١زفٛهِٓ١



كٚأً١

أفو ٜ
 ً٘ -8رزٕبٚي ف١زبِٕ١بد ِمٌ ٗ٠ٛالػصبة ؟
ٔؼُ



ال



ٍ ً٘ -9جك ٚرٕبٌٚذ ف١زبِ ٓ١ة 12؟
ٔؼُ



ال



113



أِبهً٠



ث١بٔبد ػٓ اٌؼبكاد اٌغنائ١خ
 ً٘ -1رزٕبٚي اٌقجي ف ٟؼؼبِه؟
ٔؼُ 

ال



إما وبٔذ اإلعبثخ ( ال ) أزمً ٌٍَؤاي هلُ 2
إما وبٔذ اإلعبثخ ٔؼُٛٔ ،ع اٌقجي ٘:ٛ


فجي اٌمّؼ





فجي أث١ط





فجي اٌوكح





فجي فٕٛ١





فجي صبط





فجي رٍٛذ



آٌ١خ صٕغ اٌقجي:


فجي ث١زٟ





فجي ٍٛلٟ



 ً٘ -2رزٕبٚي األهى ف ٟؼؼبِه؟
ال

ٔؼُ 



إما وبٔذ اإلعبثخ ال أزمً ٌٍَؤاي هلُ 3
إما وبٔذ اإلعبثخ ٔؼُ ،فئْ رٕبٚي األهى ٠ى:ْٛ


ثّفوكٖ





ِغ شؼو٠خ





ثبٌقعبه





هى أٚٚىٞ





أهى ثُٕٟ



ً٘ رم َٛثٕمغ األهى ؟
ال

ٔؼُ 



ػٕل ؼ ٟٙاألهى ً٘ ٠ى:ْٛ


ثبٌيثلٖ





ثبٌَ١وط





ثبٌَّٓ





ثبٌي٠ذ
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 ً٘ -3رزٕبٚي اٌّؼىؤٚخ  /اٍجبعز ٟ؟
ال

ٔؼُ 



إما وبٔذ اإلعبثخ ( ال ) أزمً إٌ ٟاٌَؤاي هلُ 4
إما وبٔذ اإلعبثخ ٔؼُ فى١ف رؾت رٕبٌٙٚب


ِعبفب إٌٙ١ب اٌغجٕخ 



ثبٌقعبه





ثبٌؾٍ١ت





ثبٌجشًّ



 ً٘-4رزٕبٚي اٌىؼه ٚاٌّؼّٛي ؟
ال

ٔؼُ 



إما وبٔذ اإلعبثخ ال أزمً ٌٍَؤاي هلُ 5
إما وبٔذ اإلعبثخ ٔؼُ ،فوغجزه ثزٕبِ ٌٗٚغ:


اٌّىَواد





ثبٌؼغٛح





اٌغٛى



 ً٘-5رأوً اٌٍؾَٛ؟
ٔؼُ

ال 



إما وبٔذ اإلعبثخ ال أزمً ٌٍَؤاي هلُ 6
إما وبٔذ اإلعبثخ ٔؼُ فأ ٞاٌٍؾ َٛرفعً؟


اٌلعبط





اٌؾجش





اٌؾّبَ





اٌؼغً





اٌعأْ



ً٘ رم َٛثزصف١خ اٌٍؾ ِٓ َٛاٌل٘ ْٛاٌج١عبء لجً ؼٙ١ٙب؟
ال

ٔؼُ 



ً٘ رفعً أوً أػعبء اٌؼغً أ ٚاٌعأْ وبٌىجل,اٌؽؾبي,اٌوئز,ٓ١اٌىٍٟ؟
إما وبٔذ اإلعبثخ ٔؼُ فأ ٞاألػعبء رفعً أوٍخ؟


اٌىجل





اٌؽؾبي





اٌوئزٓ١





اٌىٍٟ
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ف ٟؽبي رٕبٚي اٌلٚاعٓ:
ً٘ رم َٛثٕيع اٌغٍل لجً اٌؽٟٙ؟
ٔؼُ

ال





أ ٞعيء ِٓ أعياء اٌلٚاعٓ رفعً أوٍٗ؟


اٌصلٚه





األعٕؾخ





اٌفقن





اٌولجخ



أ ٞاألػعبء رفعً؟


اٌىجل





اٌمٛأص





اٌمٍت



 ً٘-6رأوً األٍّبن؟
ال

ٔؼُ 



إما وبٔذ اإلعبثخ ال أزمً ٌٍَؤاي هلُ 7
إما وبٔذ اإلعبثخ ٔؼُ فّب ٘ ٟؼو٠مخ اٌؽ ٟٙاٌّفعٍخ؟


اٌمٍٟ





اٌشٞٛ



 ً٘ -7رزٕبٚي األصٕبف اٌزبٌ١خ ِٓ األٍّبن:


اٌَوكٓ٠





اٌزٔٛخ





اٌغّجوٞ





اٌٍَؽؼٔٛبد



 ً٘-8رأوً اٌفالفً ٚاٌفٛي ؟
ٔؼُ 

ال



إما وبٔذ اإلعبثخ ال أزمً ٌٍَؤاي هلُ 9
إما وبٔذ اإلعبثخ ٔؼُ ف ًٙرفعً اٌفالفً اٌّصٕٛع فٟ
اٌج١ذ 

اٌَٛق 
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إما وبٔذ اإلعبثخ أ فىُ ِوح رَزقلَ اٌي٠ذ ٌزمٍ ٟاٌفالفً؟


ِوح ٚاؽلح





ِورٓ١





صالصخ ِواد





أوضو ِٓ صالس ِواد

 ً٘-9رأوً اٌؾّص؟
ال

ٔؼُ 



إما وبٔذ اإلعبثخ ال أزمً ٌٍَؤاي هلُ 10
إما وبٔذ اإلعبثخ ٔؼُ ف ًٙرأوً اٌؾّص اٌّصٕٛع فٟ
اٌَٛق 

اٌج١ذ 

ً٘ رع١ف ى٠ذ اٌي٠زٌٍ ْٛؾّص ؟
ال

ٔؼُ 



ً٘ رع١ف اٌؽؾٕ١خ ٌٍؾّص؟
ال

ٔؼُ 



ِز ٝرزٕبٚي ٚعجخ اٌؾّص؟


ٚعجخ اإلفؽبه





ٚعجخ اٌغلاء





ٚعجخ اٌؼشبء



 ً٘-10رأوً اٌج١ط؟
ال

ٔؼُ 



إما وبٔذ اإلعبثخ ال أزمً ٌٍَؤاي هلُ 11
إما وبٔذ اإلعبثخ ٔؼُ
فى١ف رؾت أوٍٗ؟


ٍَِٛق





ِمٍِ ٟغ اٌجصً االؽّو





أ١ٍِٚذ





ِمٍِ ٟغ اٌغجٕخ





ِمٍ ٟثل ْٚإظبفبد أفو ٞ

إْ وٕذ رفعً اٌج١ط اٌّمٍ ٟثّبما رَزقلِ ٟف ٟلٍ ٟاٌج١ط؟


ىٛ٠د ٔجبرٗ١





ىثلٖ





ِوغوٓ٠
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إْ وٕذ رفعً اٌج١ط اٌٍَّٛق فأ ٞعيء ِٓ اٌج١عخ رأوً؟


صفبه اٌج١ط





ث١بض اٌج١ط





اٌج١بض ِغ اٌصفبه



 ً٘ -11وٕذ رع١ف اٌؾٍ١ت أ ٚاٌىوّ٠خ إٌ ٟاٌمٛٙح أ ٚاٌشب ٞف ٟاألشٙو اٌضالصخ اٌّبظ١خ؟
ٔؼُ

ال





إما وبٔذ اإلعبثخ ال أزمً ٌٍَؤاي هلُ 12
إما وبٔذ ٔؼُ


ٔص ووّ٠خ





ؽٍ١ت وبًِ اٌلٍُ





ؽٍ١ت %3





ؽٍ١ت %1





ؽٍ١ت فبٌ ٟاٌلٍُ





ؽٍ١ت أعٛٔ ًٙػٗ



 -12أٛٔ ٞع ِٓ األعجبْ اٌّؽجٛفخ رفعً أوٍٗ؟


عجٕٗ K





ِٛىٚه٠ال





لشمٛاْ





اٌغجٕخ اٌوِٟٚ





عجٕخ ِضٍضبد





عجٕخ و١وٞ



 ً٘-13رأوً األعجبْ اٌغ١و ِؽجٛفخ؟
ٔؼُ

ال





إما وبٔذ اإلعبثخ ٔؼُ فأ ٞاألٌجبْ رفعً؟


اٌغجٕخ اٌج١عبء اٌجٍل٠خ





اٌغجٕخ اٌج١عبء اٌغّٕ١خ





عجٕخ ف١زب





ٌجٕخ





ٌجٓ ها٠ت



ً٘ رفعً أوٍٙب ثي٠ذ اٌي٠زْٛ؟
ٔؼُ 

ال
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 ً٘ -14رم َٛثأوً اٌفٛاوٗ؟
ٔؼُ 

ال



إما وبٔذ اإلعبثخ ( ال ) أزمً ٌٍَؤاي هلُ 15
إما وبٔذ االعبثٗ ٔؼُ
ً٘ رم َٛثزمش١و اٌفبوٙخ لجً األوً؟
ٔؼُ 

ال
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:سٛ اٌّجؾٍٝصبد ػٛٔزبئظ اٌفؾ

No.

chemistry test

1

vitamin B12

2

CRP

3

FBS

4

HbA1c

5

Microalbuminurea

6

creatinine

7

CBC

result
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normal value

Annex 4

The evidence of Vitamin B12 in diabetic patients among type 2
diabetic patients at Gaza strip

My name is Rana Zuaiter, I am assembly to make a research study about the evidence of
Vitamin B12 in diabetic patients at Gaza strip 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 vitamin B12
deficiency and insulin resistance in the diabetic patients under Metformin treatment.
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, and your dietary habits,
make some anthropometric measures.
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.
The name of the person who is doing the interview: ...........................................
Interview Date: ..... / ..... / .....
Place the interview:
Serial number of the questionnaire:

Researcher
Rana Zuaiter
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Personal Data
1- Gender


Male



female

2- Age ……..
3- Marital status……………
4- Address
North of Gaza



Gaza city



KhanYonIs



Rafah



primary



Middle Zone



5- Educational level
Illiterate



university degree
6- Occupational:



preparatory



secondary 

Postgraduate 

Employee



unemployed 

7- Monthly household income
Less than 1,000 shekels 

1000 – 1999 NIS  2000 NIS  3000 NIS



more than 3,000 shekels 
8- Cause of diabetes :
Hereditary  psychological pressure
overeating

 do not know

 taking medication

 obesity /



9- Years of diabetes..............
10- Weight:

kg

11- Height:

M

12- Waist

Cm

BMI =

kg / m 2

13- The level of physical activity : Do you play a sports activities the following :
• Sedentary



• Little activity (such as active walking, running, riding a bicycle, swimming)
once to twice a week for half an hour at least



• Average activity (such as active walking, running, riding a bicycle, swimming,
tennis ... etc) 3-5 times a week for half an hour at least



• Very active (exercise 6-7 days a week for half an hour at least)
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Life style
1- Are you smoker
Yes





no

2-Did you follow the diet?
Yes





no

3. How many meals you eat or you take during the day?
Breakfast



Snack 1



Lunch



Snack 2



Dinner



4. If the answer is more than 3, what are the types of snacks that you eat?
Starches



Proteins



Vegetables



Fruit



Sweets



Nuts



5. Do you eat Fast food (such as hamburger - Shawarma - Pizza ..... etc.)?
Yes



No 

6. If yes, how many times you take these meals a week? ............................
7. What is the rate your intake of water?
Less than 2 

liters from 2.3 liters



more than 3 liters



not drink water 
8. Is who used sweets?
Yes



No 

If the answer is not moved to question 9
If the answer is yes, desserts are the specifications:
Chocolate



Sweets homemade



Eastern sweets



Western Dessert (Cheesecake or Black Forest or other)
123



does

9. Do deals with natural juices or artificial (sweetened) or carbonated water?
Yes



No



10 - Do you take soft drinks?
Yes



No



No



11 - Do you drink coffee?
Yes



12 - If yes, how much a cup of coffee a day?
1-2 cup



3 - 5 cup



more 

13 - Do you take nuts?
Yes



No



14 - If the answer is yes, any of the types of deals with more nuts?
• Water melon seeds



• Cashew



• Peanuts



• Nuts Indian



• Mix nuts



• Other
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Date of health status of the patient
1-Do you suffer from any of the diseases / symptoms following


Retinopathy





Albumin





Kidney disease





Anemia





Heart disease or blood pressure





Stomach or duodenal ulcers





Chronic autoimmune disease





Pernicious anemia





Celiac disease





High triglycerides





High cholesterol





Difficulty in memory 

2 - Do you suffer from an overactive or failure of any of the glands (thyroid)
Yes





No

3 - Do you conduct blood tests and urine on a regular basis (every 6 months)?
Yes



No



6 - Is there a specific defect appeared during the analysis?
Yes



No



7_ if the answer is yes
What the defect is............
8 - Any of the medications used to treat diabetes
Insulin

 Metformin 

Daonil 

Amaryl

8 - Do you take vitamins as nerve tonic?
Yes



No



9 - Have you ever dealt with vitamin B-12?
Yes



No
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other



Data on dietary habits
1 - Do you take the bread in your food?
Yes



No 

If the answer to (not) go to question 2
If yes, is a type of bread:
• Wheat bread



• White bread



• Germ wheat bread



• Bread Fino



• Baking Sajj



• Toast



Bread-making mechanism:
• Bread Betty



• Bread market



2 - Do you take rice in your food?
Yes



No



If the answer is no, go to question No. 3
If the answer is yes, eating rice be:
• Single



• With the pasta



• Vegetables



• Rice with vegetables 
• Brown rice
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Do you soak the rice?
Yes



No 

3-When you cook, the rice could be:
• buttered



• Corn oil



• Margarine



• Non-specific Oil 
3 - Do you take the pasta / Aspagety?
Yes



No 

If the answer to ( not) go to question No. 4
If yes , how you like addressed
• Add cheese



• With Vegetables



• With Milk



• With Pashamel



4 - Do you take cakes and ma’mol?
Yes



No



If the answer is no, go to question No. 5
If the answer is yes,: your favorite with
• Nuts



• Date bars



• Walnut



5 - Do you eat meat ?
Yes



No
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If the answer is no, go to question No. 6

If yes, any meat you prefer?
• Chicken



• Turkey



• Pigeons



• Calf



• Lamb



Do you filter the meat of white fat before cooking?
Yes



No



Do you prefer to eat members of the calf or lamb, such as the liver, spleen , lungs,
overall ?
If yes, any member eaters prefer ?
• Liver



• Spleen



• Lungs



• Kidney



In the event of eating poultry:
Do you remove the skin before cooking?
Yes



No



Any part of the poultry prefer to eat it?
• Breast



• Wings



• Thigh



• Neck
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Any member do you prefer?
• Liver



• Gizzard



• Heart



6 - Do you eat fish?
Yes



No



If the answer is no, go to question No. 7
If the answer is yes, what is the preferred method of cooking?
• Fried



• Grilling



7 - Do you take the following varieties of fish:
• Sardines



• Tuna



• Shrimp



• Crabs



8 - Do you eat falafel and beans ?
Yes



No



If the answer is no, go to question No. 9
If the answer is yes Would you rather falafel made in
House



market



If the answer is A, how often do you use oil to fry falafel?
• Once



• Twice



• Three times 
• More than three times 
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9 - Do you eat hummus?


Yes



No

If the answer is no, go to question 10
If the answer is yes will eat hummus made in


House



market

Do you add olive oil to hummus?
Yes



No



No



Do you add tahini?
Yes



When dealing with hummus meal?
• Breakfast



• Lunch



• Dinner



10 - Do you eat eggs?
Yes



No



if the answer is no , go to question No. 11
If the answer is yes
How do you like to eat?
• Boiled



• With red onion



• Omelet



• With Fried cheese 
• Fried without other additives 
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If you prefer a fried egg in a frying what tumble eggs?
• Vegetable oils



• Butter



• Margarine



If you prefer hard-boiled eggs, any part of the egg to eat?
• Yolks



• White part 
• Whole Egg 
11 - Do you add milk or stones to coffee or tea in the past three months?
Yes





No

If the answer is no, go to question No. 12
If yes
• Half creamy



• Whole milk



• Milk 3%



• Milk 1%



• Skim milk



• I don’t know the kind of milk 
12 - What kind of cheese cooked prefer to eat it?
• K- Cheese



• Mozhurella



• Kashkaval



• Cheese Rumi



• Cheese triangles



• Cheese Kerry
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13 - Do you eat cheese, non- cooked?
Yes



No



If yes , any milk you prefer?
• Local White cheese



• Goat cheese



• Feta cheese



• Sour cream



• Yogurt



Do you prefer to eat olive oil?
Yes





No

14 - Do you eat fruit?
Yes



No



If the answer to (not) go to question No. 15
If the answer is yes
Do you peel the fruit before eating?
Yes



No
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Results of analysis

No.

chemistry test

1

vitamin B12

2

CRP

3

FBS

4

HbA1c

5

Microalbuminurea

6

creatinine

7

Hgb

result

normal value

<6

≥11
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