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Assessment of Dietary Habits on Risk Profiles and Complications among Type 2
Diabetic Patients at Al-Remal Clinic in Gaza Strip
Abstract
Dietary habits are one of the most risk factor for development of chronic micro and
macro-vascular complications among type 2 diabetes mellitus (T2DM). This study aimed
to assessing the effect of dietary habits and socio-demography on glycemic control
(HbA1c) and diabetes risk profiles; cholesterol, triglycerides, LDL-C, HDL-C, blood
pressure and body mass index. In addition, it examining these risk factors on long term
complications of T2DM. Descriptive analytic cross-sectional design was used in this study;
carried out on 206 patients diagnosed with T2DM, both gender at the age of 30 years and
above. A structured interviewed questionnaire was used to collect the data from
participants with regard to the socio-demographic, long-term complications of T2DM,
body mass index, biochemical investigation and dietary habits tool, as well as the dietary
habits total score and food frequency (FFQ). The main result illustrated 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. Hypercholesterolemia and hypertriglyceridemia
were also found to be positively and statistically associated with carbohydrates, milk and
milk products and inversely with vegetables. LDL-C level was positively and statistically
associated with carbohydrates and inversely associated with vegetable. HDL was inversely
associated with carbohydrates and positively associated with vegetables. Regarding micro
and macro-vascular complications of T2DM, retinopathy was positively and statistically
associated with uncontrolled HbA1c, low HDL-C, and obesity. Nephropathy was
positively
associated
with
uncontrolled
HbA1c,
hypercholesterolemia,
hypertriglyceridemia, low HDL-C and obesity. Neuropathy was a positively and
statistically
associated
with
uncontrolled
HbA1c,
hypercholesterolemia,
hypertriglyceridemia and low HDL-C. Coronary heart disease was positively and
statistically
associated
with
uncontrolled
HbA1c,
hypercholesterolemia,
hypertriglyceridemia, low HDL-C and high LDL. Hypertension was positively and
statistically
associated
with
uncontrolled
HbA1c,
hypercholesterolemia,
hypertriglyceridemia, low HDL-C, high LDL and BMI. Cerebrovascular accident was
positively and statistically associated only with uncontrolled HbA1c. In conclusion, this study
indicated 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.
KEY WORDS: Type 2 Diabetes mellitus, Dietary Habits, Glycemic Control, Diabetic Risk
Profiles, Complications

VI

تقييم العادات الغذائية وأثرها على عوامل الخطر والمضاعفات لدى مرضى السكري من النوع الثاني
في عيادة الرمال –محافظة غزة
ملخص الدراسة
تعتبر العادات الغذائية هي واحدة من أكثر العوامل خطورًة لتطوير المضاعفات المزمنة لألوعية الدموية الصغرى والكبرى لدى مرضى

السكري من النوع الثاني .فهذه الدراسة تهدف إلى تقييم ودراسة تأثير العادات الغذائية إضافة للوضع االجتماعي والمادي على مستوى

التحكم بنسبة مخزون السكر في الدم وعوامل الخطر مثل :نسبة الكوليسترول ،الدهون الثالثية ،الدهون منخفضة الكثافة ،الدهون العالية

الكثافة ،ضغط الدم ومؤشر كتلة الجسم عند مرضى السكري .إضافةً لذلك ،دراسة تأثير هذه العوامل الخطرة على المضاعفات الناتجة
من مرض السكري.

منهجية الدراسة :تعتبر هذه الدراسة دراسة تحليلية وصفية  ،أجريت على  206مرضى مشخصيين بمرض السكري من النوع الثاني ،لكال

الجنسين من سن  30عاماً فما فوق .وتم جمع البيانات عن طريق استبانه منظمة من المرضى والتي تتكون من بيانات تتعلق بالحالة
االجتماعية والمادية ،المضاعفات ،مؤشر كتلة الجسم ،نتائج التحاليل ،وأداة لتقيم العادات الغذائية.

نتائج الدراسة :أوضحت الدراسة أن اإلناث والفقراء وغير المتعلمين والعاطلين عن العم ل هم أكثر عرضة لإلصابة بمرض السكري النوع

الثاني .ووجدت عالقة ايجابية بين زيادة نسبة كل من :مخزون السكر في الدم ،الكوليسترول ،الدهون الثالثية ،الدهون منخفضة الكثافة،
مؤشر كتلة الجسم وضغط الدم مع زيادة العمر وغير المتعلمين .كما أوضحت الدراسة أن هناك عالقة ذات داللة إحصائية بين سوء

العادات الغذائية المتبعة عند مرضى السكري و زيادة كل من مستوى التحكم في نسبة مخزون السكر وعوامل الخطر وبالتحديد :زيادة

نسبة التحكم في مخزون السكر في الدم ناتج من اإلكثار من تناول السكريات ،وزيادة نسبة الكوليسترول والدهون الثالثية ناتج عن

اإلكثار من تناول السكريات ،الحليب ومشتقاته وقلة تناول الخضروات .كما وجدت عالقة ذات داللة إحصائية بين زيادة مستوى

الدهون منخفضة الكثافة و زيادة تناول السكريات وقلة تناول الخضروات وعلى العكس انخفاض مستوى الدهون عالية الكثافة ناتج عن

اإلكثار من تناول السكريات وقلة تناول الخضروات .كما وأظهرت النتائج وجود عالقة ذات داللة إحصائية بين إصابة المريض باعتالل

شبكية العين السكري وعدم التحكم في نسبة مخزون السكر في الدم ،وانخفاض مستوى الدهون عالية الكثافة والسمنة ،وأ َن هناك عالقةً
ما بين إصابة المريض باعتالل كلى السكري وعدم التحكم في مستوى مخزون السكر ،زيادة الكوليسترول ،زيادة الدهون الثالثية،
انخفاض مستوى الدهون عالية الكثافة والسمنة ،وأ َن هناك عالقةً ما بين إصابة المريض بالقدم السكري وعدم التحكم في مستوى

مخزون السكر ،زيادة الكوليسترول ،زيادة الدهون الثالثية ،انخفاض مستوى الدهون عالية الكثافة ،وأ َن هناك عالقةً ما بين إصابة المريض
بمرض القلب المزمن وعدم التحكم في مستوى مخزون السكر ،زيادة الكوليسترول ،زيادة الدهون الثالثية ،انخفاض مستوى الدهون

عالية الكثافة وزيادة مستوى الدهون منخفضة الكثافة ،وأ َن هناك عالقةً ما بين إصابة المريض بارتفاع ضغط الدم وعدم التحكم في
مستوى مخزون السكر ،زيادة الكوليسترول ،زيادة الدهون الثالثية ،انخفاض مستوى الدهون عالية الكثافة وزيادة مستوى الدهون
منخفضة الكثافة ،والسمنة ،وان هناك عالقة ما بين إصابة المريض بجلطة دماغية وعدم التحكم في مستوى مخزون السكر.

الخالصة :خلصت هذه الدراسة إلى أن العادات الغذائية والعوامل االجتماعية واالقتصادية يمكن أن تلعب دورا هاما في اختالل مستوى

التحكم في نسبة مخزون السكر في الدم وعوامل الخطر مثل نسبة الكوليسترول ،الدهون الثالثية ،الدهون منخفضة الكثافة ،الدهون
العالية الكثافة ،ضغط الدم ومؤشر كتلة الجسم عند مرضى السكري.

الكلمات الرئيسة  :السكري من النوع الثاني ،العادات الغذائية ،مخزون نسبة السكر في الدم ،عوامل الخطر لمرض السكري من النوع

الثاني ،مضاعفات مرض السكري.
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CHAPTER I
INTRODUCTION

Introduction
1.1. Background
There has been long history of dietary treatment of diabetes mellitus, it was used in
Egypt as long ago as 3,500 B.C., and more than 2000 years ago in India by Sushruta and
Charaka (Leeds, 1979). Before the discovery of insulin in 1922, several other dietary
treatments had been tried in management of diabetes. These ranged from diets high in
carbohydrates to replace lost sugar, to diets that virtually excluded carbohydrates by the
strict use of animal foods to facilitate the substitution of fat and protein for carbohydrate.
Some diets involved near starvation (Vinik et al., 1997).
Type 2 diabetes mellitus (T2DM) and its macro- and micro-vascular complications
are a major threat to global public health (WHO, IDF, 2004). The Centers for Disease
Control and Prevention (CDC) reported that adults with diabetes are three times more
likely than those without diabetes to have a history of coronary artery disease, three times
more likely to have a stroke, and two times more likely to have another heart condition
(CDC, 2003).
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 1 person dying from
diabetes every 7 seconds (European Association for the Study of Diabetes, 2011).
However, in 2000, 3.2 million people died from complications associated with diabetes.
mainly through the increased risk of cardiovascular accident (CVA). Cardiovascular disease
is responsible of 50% to 80% of deaths in people with diabetes (WHO, 2004).
There are several different ways for controlling T2DM such as oral hypoglycemic
agents, insulin injection, and dietary management; however, nutritional intervention is an
integral part of T2DM management. It aims to attain and maintain optimal metabolic
outcomes, to prevent and treat medical complications, and to improve general health
(Franz et al., 2002). There are also other individual studies showing that medical nutrition
therapy provided by dietitians improves glycemic control and lipid profile in diabetic
patients (Wolf et al., 2004).
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The "ABC" of diabetes control, HbA1c, Blood pressure, and Cholesterol level,
involves adopting lifelong healthy lifestyle measures, and to any pharmacological
treatment that may be required. Healthy lifestyle and dietary habits may reduce the
development of disease complications by improving diabetes risk profiles. The goals of
diet control are to improve quality of life, nutritional status and risk factors as well as to
prevent the chronic complications of diabetes. (Pastors et al., 2002).
The Diabetes Risk Profiles (DRPs) is a health and lifestyle assessment that
identifies people at risk for diabetic complications. The United Kingdom Prospective
Diabetes Study (UKPDS) reported that three parameters were highly significant risk
factors for coronary artery disease: dyslipidemia (elevated LDL-cholesterol, low HDLcholesterol, elevated triglycerides), elevated hemoglobin A1c (HbA1c), and elevated
systolic blood pressure (Turner et al., 1998). All of these parameters are highly correlated
with eating habits. In addition, healthy eating for a people with T2DM may have an effect
on disease outcomes and decrease occurrence of the complications.
In Palestine, the prevalence of diagnosed diabetes is nearly 9%; if we consider the
estimated number of unreported cases, the prevalence actually is nearly 10% (Palestinian
Ministry of Health, 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). It is around the reported prevalence rate in Egypt and
Tunisia 9% and less than in Saudi Arabia 12% and Oman 13% (Palestinian Ministry of
Health, 2005a).
Therefore, this study aims to assess the effects of dietary habits on both glycemic
control and DRFs; lipid profile, blood pressure and body mass index and possible
complications of coronary heart disease, cerebrovascular disease, hypertension,
retinopathy,

nephropathy and neuropathy among different age and gender groups of

people with T2DM at Al-Remal Clinic in Gaza-City.

3

1.2.

Research Problem
Despite all efforts made by the internal health care providers in primary health care

clinics in Gaza towards chronic diseases control and alleviation of their complications,
particularly T2DM, the number of people suffering from diabetes complications is still
increasing. By the end of 2003, there were 15,844 diabetic patients in Gaza Strip,
compared with 89,875 in 2005 and 5,529 registered diabetic patients in 1992 (UNRWA,
1993; Palestinian Ministry of Health, 2003, 2005a).
According to UNRWA 2007 report in Gaza Strip, the prevalence of modifiable risk
factors for diabetic patients and uncontrolled blood pressure are body mass index ≥ 30
62.1%, cholesterol value of > 200 mg/dl 32.8%, blood pressure > 140/90 mm/Hg 24.5%,
Physical inactivity 45.8%. Little has been reported about the effects of dietary habits
practices among people with diabetes in Gaza strip (UNRWA, 2007).
Gaza study revealed that 65.5% of all diabetics had at least one of the major
complications and only 39.7% had acceptable glycemic control. Self-monitoring of blood
glucose is not available for most of patients. It is estimated that only 12% of patients have
this facility due to economic situation. And even the mortality rate of DM has been
increased from 7.9 per 100,000 in 1995 to 14.8 per 100,000 in 2005 (Palestinian Ministry
of Health, 2005a).
No reliable data exist for treatment, complications, economic effect, and outcomes
of treatment of diabetes mellitus in the occupied Palestinian territory. The increasing
figures of the Palestinian people who are suffering from DM and the associated
complications are in need for special efforts to understand how DM affects their daily lives
and how the difficult conditions of their life affect the management of diabetes.
According to literature review, no available data are found about nutritional
assessments of patients with T2DM, effects of dietary habits on risk profiles and health
status of people with T2DM and to identify those dietary habits related to complications
among type 2 diabetic patients in Primary Health Centers (PHC) in Gaza Strip.
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1.3. Justification of the Study:
The eventual goal of treating T2DM is long-term metabolic control for prevention of
associated micro and macrovascular complications. This control is highly dependent on the
dietary intake of individuals. Unfortunately, as with most aspects of care, dietary
management continues to be a major obstacle (Shah et al., 2002). Owing to the importance
of diet in the treatment of T2DM and the contradictory results related to dietary habits
associated with diabetes risk profiles and complications, the habits that affect of these risk
profiles need to be pursued. Identification a set of comprehensive predictors of dietary
habits is crucial to be overcome; this study aimed at identifying such predictors.
We know a little about the day-to-day experiences of diabetic dietary management
with diabetes risk profiles and complications in Gaza strip and the effects of eating habits
on quality of life on diabetic patients. No previous studies have been done in Gaza about
dietary behavior of chronic diseases such as type 2 diabetes. In study by Gostin et al., 2004
emphasized that the impact of diabetes is often not fully acknowledged and should attract
more attention from health care professionals and planners (Gostin et al., 2004).
The significance of the study is derived from the available statistics that reflects high
prevalence of DM in Palestine; more than 9 % in

adults aged 30 years and older

(Palestinian Ministry of Health, 2005a, 2006). Diabetes mellitus constituted 3.6% of total
population deaths. The average annual mortality rate of diabetes was 12.4 per 100,000
population over the last 5 years (Abdeen, 2006). There is a need for more research to
decrease the morbidity of diabetic disease.
The major health problem of diabetic patients is misconception about their dietary
practice and disease aspects. Dietary change often requires the adoption of new food habits
while modifying lifelong eating behaviors. This study also tries to explain if the diet affects
the health status of diabetic patients at different age groups. The researcher hopes that the
results of this research will aid the health professionals to provide to their patients an
informed evidence-based advice in a way most likely to achieve the meaningful nutritional
changes that will improve their risk profiles and to delay the progression of complications
of diabetes mellitus, so they can improve their quality of life.
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Therefore, this study would be of great value for improving the clinical nutritionist
practice in the clinical area through the importance of dealing with diabetic patients not
only medically but also nutritionally. For research, it will add a new trend in understanding
the importance of nutritional aspect and its effect on the health status of diabetic patients.
1.4.

Objectives

1.4.1. General Objective:
This study aims to assess the impact of dietary habits on glycemic control
(hemoglobin A1c) and diabetic risk profiles (lipid profiles, blood pressure and body mass
index). As well as, the impact of their risk factors on complications arising from diabetes,
including; coronary heart disease, cerebrovascular disease, hypertension, retinopathy,
nephropathy and neuropathy among different age and gender groups of people with type 2
diabetes at Al-Remal Clinic in Gaza-City.
1.4.2. Specific Objectives:
1. To assess the impact of socio-demographic and economic factors on dietary habits
and both glycemic control and diabetic risk profiles among type 2 diabetic
patients.
2. To identify the correlation between dietary habits total score and both glycemic
control and diabetic risk profiles among type 2 diabetic patients.
3. To identify the correlation between food frequency questionnaire (FFQ) of main
food groups and both glycemic control and diabetic risk profiles among type 2
diabetic patients.
4. To clarify the association between dietary habits total scores and complications
(coronary heart disease, cerebrovascular disease, hypertension, retinopathy,
nephropathy and neuropathy) among type 2 diabetic patients.
5. To clarify the impact of both glycemic control and diabetic risk profiles on
complications among type 2 diabetic patients.
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1.5. Hypothesis:
The following hypothesis will be tested to determine the impact of the dietary
habits on both glycemic control, diabetic risk profiles and complications with type 2
diabetic patients in Gaza City.
1. There is association between socio-demographic and economic factors with
dietary habits total scores, both glycemic control (hemoglobin A1c) and diabetic
risk profiles (lipid profile, body mass index and blood pressure) among type 2
diabetic patients.
2. There is a negative correlation between dietary habits total scores and both
glycemic control (hemoglobin A1c) and risk profiles (lipid profile, blood pressure
and body mass index) among type 2 diabetic patients.
3. There is a correlation between food frequency questionnaire (FFQ) of main food
groups and both glycemic control (hemoglobin A1c) and risk profiles (lipid
profile, blood pressure and body mass index) among type 2 diabetic patients.
4. There is association between dietary habits total scores and complications
(coronary heart disease, cerebrovascular disease, hypertension, retinopathy,
nephropathy and neuropathy) among type 2 diabetic patients.
5. There is a correlation between both glycemic control and risk profiles on
complications (coronary heart disease, cerebrovascular disease, hypertension,
retinopathy, nephropathy and neuropathy) among type 2 diabetic patients.
1.6.

Context of the Study

1.6.1. Gaza Strip (GS) Socio-demographical Context
Palestine constitutes the southwestern part of huge geographical unity in the eastern
part of the Arab world, which is Belad El Sham. In addition to Palestine, Belad El Sham
includes Lebanon, Syria, and Jordan. So, Palestine has common borders with these
countries, in addition to Egypt. Palestinian region stretches from Ras Al-Nakoura in the
North to Rafah in the South. The entire area of Palestine is about 27000 sq. kilometers
(Annex 1). Now, the remaining part of Political Palestine comprises two areas separated
geographically: West bank and Gaza Strip" (Palestinian Ministry of Health, 2005a).
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The population of Palestinian in West bank and Gaza strip was estimated at
3,767,126 in 2007. Out of the total number 2,350,583 were in West Bank and 1,416,543 in
Gaza Strip with percentages of 62.4% and 37.6% respectively. Al Khalil Governorate had
the highest rate of population at 14.7% of the total population, followed by Gaza
Governorate at 13.2% (Palestinian Center Bureau of Statistics, 2009).
Although Gaza Strip (Annex 2) is a narrow piece of land that is located on the coast
of Mediterranean Sea, its position on the crossroad from Africa to Asia made it strategic
for occupiers over centuries. Gaza Strip is a crowded place with area of 365 km2. It
comprises five main governorates which are: North, Gaza, Mid-Zone, Khan-Younis, and
Rafah (The Palestinian Ministry of Health, 2005a).
Palestinian economy has gone through a period of high fluctuation during last ten
years. The Gross National Product (GNP) was 5,285 million United States Dollars (US $)
in 1999 and dropped to 3,512 million US $ in 2002 but it increased gradually and became
5,249 million US $ in 2008 (Palestinian Center Bureau of Statistics, 2009). In 1999, Gross
Domestic Product was 4,512 million US $. But since 2000, when Israel imposed a strict
closure on Palestinian territories as a response to the second Intifada, it decreased to US $
3,264 million in 2002. In 2004, the Gross Domestic Product recovered slightly and
continue in this recovery for nearly two years, where it became 4,560 million US$ in 2005.
But, due to continued growth in settlements and the cut off in the direct aid as a result of
last parliament elections, Gross Domestic Product fell again in 2006 where it became 4,322
million US $ . After 2006, Gross Domestic Product was increased gradually due to
economic stability in the West Bank as a result of the economic reformation policies
performed by the Palestinian National Authority to reach 5,147 million U$ in 2009
(Palestinian Center Bureau of Statistics, 2010). This was despite the significant decline
witnessed in the Gaza Strip in all economic and social indicators as a result of the political
and economic siege imposed in 2007 and Israel’s military operation in Gaza that lasted
from December 27, 2008 to January 18, 2009 (World Bank, 2009).
According to the World Bank, unemployment and poverty have been high, with a
marked deterioration in Gaza. The unemployment rate increased from 11.8% in 1999 to
32% in 2005 (The Ministry of Health, 2005a). In 2008, the unemployment rate is estimated
at an average of about 40% in Gaza and 19% in the West Bank, up from an average of
30% and 18%, respectively, in 2007. The sharp rise in unemployment in Gaza reflects the
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tighter blockade compared to 2007. Poverty levels, based on data from a 2007 household
survey, are estimated to be much higher in Gaza than in the West Bank, with a poverty rate
of 30 % in Gaza compared to 19% in the West Bank (World Bank, 2009).
According to the education indicators in Palestine, one can conclude that
Palestinian community is a well- educated one and that Palestinians have always highly
appreciated education (The Palestinian Ministry of Health, 2005a).
1.6.2. Health Care System and Health Indicators
Ministry of Health is the main health care provider in Palestine; where it is the
health authority responsible of supervision, regulation, license, and control for all health
services. United Nations Relief and Works Agency (UNRWA), Medical Services for
Police and general security, and other nongovernmental organizations are considered as
second hand providers of health services in Palestine (Palestinian Ministry of Health,
2004).
Palestinian health care system mainly includes nine components, which are primary
health care, laboratories and blood banks, hospitals, health human resources, health
finance, governmental health insurances, special treatment abroad, health projects, and
health information center (The Palestinian Ministry of Health, 2005a).
Primary Health Care (PHC) is a major component of the most important
components of the Palestinian health care system. PHC centers provide health services for
all Palestinians, especially for children and other vulnerable groups. They offer different
health services according to clinic level including maternal and child health, care of
chronic disease and other services according to center level. Hospitals and the other
components of Palestinian health care system are also of key importance for the effective
and complementary performance of the Palestinian health care system (Palestinian
Ministry of Health, 2005a).
Reported crud death rate in Palestine was 2.7 per 1000 population (in Gaza Strip
3.1 per 1000 Vs. 2.5 per 1000 in West Bank). The main ten leading causes of death among
population were cardiovascular diseases followed by cerbrovascular disease, cancer,
condition of perinatal period, pneumomia, accidents, congenital

malformation,

hypertension, senility, and renal failure respectively. Although complex difficulties facing
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Palestinians, their health status is relatively good compared with other countries at a
similar level of economic development (Palestinian Ministry of Health, 2005a).
1.6.3. Primary Health Care (PHC) Clinics
A total of 672 PHC centers are found in Palestine, 130 in Gaza and 542 in the West
Bank. In the Gaza Strip there are 55 MOH primary health care centers and in the West
Bank, 370. UNRWA operates 53 PHC centers, 18 PHC centers scatter in 8 refugee camps
in the Gaza Strip and 35 in the West Bank. The NGO sector operates 178 PHC centers and
general clinics, 57 of them in the Gaza Strip, and in the West Bank,121. In addition, MOH
provides a number of specific health programs such as: health education/community
involvement, community health, immunization, and school health programs (Palestinian
Ministry of Health, 2011). Those PHC clinics are classified from level two to level four,
offering different health services according to the clinic level, these services include
maternal and child health, care of chronic diseases, daily care, family planning, dental,
mental services and others. In 2005, 145,291 visits were reported to the governmental
PHC-specialized diabetic clinics distributed as 89,875 visits in the Gaza Strip compared
with 55,416 visits in the West bank (Palestinian Ministry of Health, 2006).
1.6.3.1. Al-Remal Clinic
Al-Remal Clinic is the main PHC Center in Gaza city for Palestinian Ministry of
Health, which is located in Al-Wehda street, Al-Remal, Gaza. It was established in 1972
for receiving medical teams from outside the Gaza. In 1998, it was developed during the
Palestinian Authority to comprise five floors behind the old building under the name of the
Al-Remal Martyrs Clinic. It is considered the most important health centers in the Gaza
Strip, providing health care service for more than 150,000 citizen. Consisting of 135
employees, and reserving about 300 patients daily. (General Directorate of Primary Health
Care, 2009).
1.6.4. 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
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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 (Palestinian Ministry of Health, 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,
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. WHO projects that, globally, NCD deaths will increase by 17% over
the next ten years. The greatest increase will be seen in the African region 27% and the
Eastern Mediterranean region 25% (Alwan, 2008).
In Palestine DM did not report as one of the 10th 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).
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1.7.

Conceptual Framework-Self developed
Figure 1 shows the conceptual framwork-self developed of T2DM. The first part of

the conceptual framework begins by proximal factors of socio-demographic and economic
factors, which linked with intermediate factors of diatary habits including; dietary habits
total score and food frequency questionnaire (FFQ) of main food groups. Afterwards, it
linked with thired part of distal factors which determine glycemic control and "diabetic risk
profile including; cholestrol level, triglycride, low density lipoprotein, high density
lipoprotein, blood pressure and body mass index" to explain the effect of Sociodemographic and econmic factors on dietary habits and diabetic risk profile.
The second part involved intermediate factors of dietary habits linked with
diabetic risk profile and long term micro and macro-vascular complications of T2DM.
Finally distal factors of diabetic risk profile linked with diabetic complication.
Figure 1. Conceptual Framework of Thesis

Intermediate factors
Proximal factors

Dietary
habits
DHTS

Sociodemographic
and economic
factors
Gender
Age

(FFQ) of main food
groups

T2DM
Complication

Marital status
Education level
Occupation
Monthly income

Retinopathy
Nephropathy
Neuropathy
Hypertension
CHD
CVA

Distal factors
Diabetic
Risk profile
Glycemic control
(HbA1c)
Lipid profile
TC
TG
LDL-C
HDL-C
Blood pressure
Body mass index

Note:DHTS: Dietary habits total score, FFQ: food frequency questionnaire, T2DM: type 2
diabetes mellitus, CHD: coronary heart disease, CVA: cerebrovascular disease, HbA1c:
hemoglobin A1c, TC: total cholesterol, TG: triglyceride, LDL-C: low density lipoprotein
cholesterol, HDL-C: high density lipoprotein cholesterol.
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Literature review
2.1. Introduction
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 (A1c, 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).
The composition of human diets has changed considerably over time, with
globalization and urbanization making processed foods high in refined starch, sugar, salt
and unhealthy fats cheaply and readily available and enticing to consumers, often more
than natural foods (WHO, 2002; Lieberman, 2003; Kennedy et al., 2004; Hawkes, 2006).
As a result, overweight and obesity, and associated health problems, are on the rise in the
developing world (Cecchini et al., 2010). Until now, few studies have been reported
regarding association between dietary habits, glycemic control and diabetes risk profile,
mainly focusing on hemoglobin A1c, blood lipid profile, blood pressure and body mass
index.
Therefore, the purpose of this study was to identify dietary patterns among adults
with T2DM and explore the associations of the dietary patterns with hemoglobin A1c,
blood lipid profiles, body mass index, and blood pressure for the purpose of lowering the
risks of diabetes-associated complications.
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2.1.1. Definition of Diabetes Mellitus:
The American Diabetes Association (ADA) has defined DM 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).
DM is a condition in which a person has high blood sugar, either because the body
doesn't produce enough insulin, or because cells don't respond to the insulin that is
produced. This high blood sugar produces the classical symptoms of polyuria (frequent
urination), polydipsia (increased thirst) and polyphagia (increased hunger). Symptoms of
marked hyperglycemia include polyuria, polydipsia, weight loss, sometimes with
polyphagia, and blurred vision. Impairment of growth and susceptibility to certain
infections may also accompany chronic hyperglycemia. Acute, life-threatening
consequences of uncontrolled diabetes are hyperglycemia with ketoacidosis or the
nonketotic hyperosmolar syndrome (Fisher & chesla, 2001; IDF, 2006).
DM is a group of diverse metabolic disorders characterized by hyperglycemia and
distinctive long-term complications that include: premature atherosclerotic cardiovascular,
peripheral arterial, and cerebrovascular disease and small vessel disease manifested as
retinopathy with potential loss of vision; nephropathy leading to renal failure; and
peripheral neuropathy with a high risk of foot ulcers and amputations, and Charcot joints;
and autonomic neuropathy causing gastrointestinal, genitourinary, and cardiovascular
symptoms and sexual dysfunction. Hypertension and abnormalities of lipoprotein
metabolism are often found in people with diabetes (National Diabetes Data Group, 2005).
2.1.2. Classification of Diabetes Mellitus:
In the past, the classification of diabetes mellitus was based on clinical findings
such as age of onset, so-called juvenile- or adult-onset diabetes, or treatment modalities,
such as insulin-dependent versus non-insulin-dependent diabetes. In 2012 the ADA
published new unified criteria for the classification and diagnosis of diabetes mellitus. The
ADA classification was often dependant on the circumstances present at the time of
diagnosis, and many diabetic individuals do not easily fit into a single class (ADA, 2012).
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2.1.2.1. Type 1 Diabetes: (β-cell destruction, usually leading to absolute insulin
deficiency)
The term "type 1 diabetes" has replaced several former terms, including childhoodonset diabetes, juvenile diabetes, and insulin-dependent diabetes mellitus (IDDM)
(ADA, 2005). Type 1 Diabetes Mellitus (T1DM) accounts for approximately 10% of
Diabetes Mellitus cases in the US. (Fleiss, 2005).
Two distinct types of T1DM have been identified. They are "Type 1A" immunemediated diabetes (common form) and "Type 1B" non-immune or idiopathic form.
Immune-mediated DM is mediated by a combination of genetic and environmental
factors that trigger specific autoimmune mechanisms associated with the destruction
of beta cells in the Islets of Langerhans in the pancreas; results from the body's
failure to produce insulin, and presently requires the person to inject insulin.
Idiopathic or non-immune DM is the destruction of pancreatic beta cells in the
absence of the auto antibodies (Fisher et al., 2001).
2.1.2.2. Type 2 diabetes: (Ranging from predominantly insulin resistance with
relative insulin deficiency to predominantly an insulin secretory defect with insulin
resistance).
This form of diabetes, previously referred to as non–insulin-dependent diabetes, or
adult-onset diabetes, which accounts for 90–95% of those with 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 (NDDG, 2005).
2.1.2.3. Gestational Diabetes Mellitus (GDM):
For many years, GDM has been defined as any degree of glucose intolerance with
onset or first recognition during pregnancy. Although most cases resolve with
delivery, the definition applied whether or not the condition persisted after pregnancy
and did not exclude the possibility that unrecognized glucose intolerance may have
antedated or begun concomitantly with the pregnancy. This definition facilitated a
uniform strategy for detection and classification of GDM, but its limitations were
16

recognized for many years. As the ongoing epidemic of obesity and diabetes has led
to more T2DM in women of childbearing age, the number of pregnant women with
undiagnosed T2DM has increased (ADA, 2012).
2.1.2.4. Other specific types of diabetes
Other types of diabetes are related to disease. For example, a person who acquires
diabetes because of large doses of exogenous steroids may become normoglycemic
once the glucocorticoids are discontinued, but then may develop diabetes many years
later after recurrent episodes of pancreatitis. Thus, for the clinician and patient, it is
less important to label the particular type of diabetes than it is to understand the
pathogenesis of the hyperglycemia and to treat it effectively (ADA, 2012).
2.1.3. Epidemiology
2.1.3.1. International statistics
According to officials from the IIDF and the European Association for the Study of
Diabetes (EASD) 47th annual meeting, globally the number of people with diabetes
in 2011 has reached 366 million (EASD, 2011).
In 2010, a study estimated 285 million people have type 2 diabetes globally, making
up about 90 percent of all diabetes cases (Robert & Shlomo, 2011).
Epidemiological data are now available from a number of large countries, the top 10
countries, in numbers of people with diabetes, are currently India, China, the United
States, Indonesia, Japan, Pakistan, Russia, Brazil, Italy and Bangladesh. The greatest
percentage increase in rates of diabetes will occur in Africa over the next 20 years.
However, at least 80% of people in Africa with diabetes are undiagnosed, and many
in their 30s to 60s will die from diabetes (CDC, 2011).
The reported prevalence of diabetes is 131.9 million people in the Western Pacific
region or 8.5%. China remains top of the global diabetes figures, with 90 million
people having diabetes; 71.4 million people in the South East Asia region; 52.8
million in European adult population; however, 32.6 million or 9.1% in Middle East
and North Africa Region, 14.7 million in Africa; 37.7 million in the North America;
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25.1 million of all global spending on diabetes is attributed to the South and Central
America (IDF, 2011).
T2DM is less common in non-Western countries, where the diet contains fewer
calories and daily caloric expenditure is higher. However, as people in these
countries adopt Western lifestyles, weight gain and T2DM are becoming virtually
epidemic (Selvin et al., 2011). T2DM is on the rise in the US, particularly in the
minority communities (Fava et al., 2004),
The NIDDK estimates that 20.8 million people in the US (7%) have diabetes, of
these, 6.2 million have not been diagnosed and 14.6 million have been diagnosed
with Type 2. Recent estimates suggest that approximately 54 million individuals are
pre-diabetic. Pre-diabetes is defined as the condition where an individual’s blood
glucose levels are higher than normal but not high enough for a diagnosis of T2DM.
Pre-diabetes is considered to be a strong risk factor in the development of DM.
(Harlow et al., 2007).
Direct annual health care costs of diabetes for people aged 20–79 years worldwide
were estimated by the IDF to range from US$153 billion to US$286 billion in 2003.
By 2025 the IDF estimated that this figure will rise to US$396 billion (Liebl, 2002).
In Australia, diabetes related health system expenditure in 2000-2001 was estimated
at approximately AUS$789 million. This large cost can be partly reduced through
dietary and lifestyle management given that 85-90% have T2DM (IDF, 2011).
2.1.3.2. Regional Statistics
The epidemiology of DM in Middle Eastern countries is known to be high. It is
reported to be 29% in United Arab Emirate (Saadi et al., 2007), 17% in Jordan
(Ajlouni et al., 2008), 16.1% in Oman (Al-Lawati et al., 2002) and 4.07% in Egypt
(Naglaa & Ghada, 2010). Recent national survey in Iran showed the prevalence to be
7.7% in subjects 25–65 years (Esteghamati et al., 2008) and it has been reported to
be even higher in the capital city, Tehran (14.0%) (Hadaegh, et al. 2008). Rapid
economic development coupled with ageing populations have resulted in a dramatic
increase in the prevalence of diabetes. Over the past three decades, major social and
economic changes have occurred in the majority of the countries in the region. These
include progressive urbanisation, decreased infant mortality and increasing life
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expectancy. With this rapid development, especially among the more wealthy oilproducing countries, come significant changes involving poor nutrition, decreased
physical activity, increased obesity and smoking (Arab, 1997).
2.1.3.3. Local Statistics
In Palestine, 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 UNRWA, for the year 2009, the detection rate of DM among
Palestinian aged over 40 attending health centers was 13.1% in the Gaza Strip and
11.7% in the West Bank (UNRWA, 2010). It is around the reported prevalence rate
in Egypt and Tunisia 9% and less than in Saudi Arabia 12% and Oman 13% (MOH,
2005).
2.1.4. Diagnosis:
The diagnosis is determined entirely by the degree of hyperglycemia, measured
either in the fasting state, randomly, or after a glucose tolerance test. These criteria provide
clinicians with a more uniform scale for categorization of patients according to the various
degree of glucose intolerance.
2.1.4.1. Criteria for the diagnosis of glucose intolerance and diabetes.
Normal

IFG

IGT

DM

Fasting plasma glucose. (mg/dl)

<100

100–125

____

≥126

2-h post OGTT challenge. (mg/dl)

<140

140–199

≥200

____

IFG: impaired fasting glucose; IGT: Impaired glucose tolerance; DM: Diabetes mellitus
OGTT: oral glucose tolerance test
2.1.4.2. Oral glucose tolerance test (OGTT):
To establish the diagnosis, each value must be confirmed on a subsequent day by
any one of the three criteria given. The FPG test criteria result in a lower prevalence of
diabetes than OGTT (4.35% vs. 6.34%) in individuals without a medical history of
diabetes. However, a widespread adoption of OGTT may have a large impact on the
number of people diagnosed with diabetes. This is important since presently, a large
population of adults with diabetes in the United States remain undiagnosed (Consensus
Committee, 2007).
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2.1.4.3. WHO Diabetes criteria 2006
The WHO put in 2006 a diagnostic criterion for diabetes mellitus based on fasting blood
glucose for at least 8 hours, and 2 hours post prandial blood glucose level. The following
table show this criteria:
Condition

Fasting glucose

Impaired Fasting Glycaemia

6.1 to 6.9mmol/l

(IFG)

(110mg/dl to 125mg/dl)

Impaired Glucose Tolerance

<7.0mmol/l (126mg/dl)

<7.8mmol/l (140mg/dl)
≥7.8 and <11.1mmol/l
(140mg/dl and 200mg/dl)

(IGT)
Diabetes Mellitus

2 hour plasma glucose

≥7.0 mmol/l (126mg/dl)

≥11.1mmol/l (200mg/dl)

Diabetes mellitus is characterized by recurrent or persistent hyperglycemia, and is
diagnosed by demonstrating any one of the following:


Fasting plasma glucose level ≥ 7.0 mmol/L (126 mg/dL).



Plasma glucose ≥ 11.1 mmol/L (200 mg/dL) two hours after a 75 g oral glucose
load or 100 g for pregnant women as in a glucose tolerance test.



Symptoms of hyperglycemia and casual plasma glucose ≥ 11.1 mmol/L
(200 mg/dL).



Glycated hemoglobin (Hb A1C) ≥ 6.5%. (WHO, 2006)
A positive result, in the absence of unequivocal hyperglycemia, should be

confirmed by a repeat of any of the above listed methods on a different day. It is preferable
to measure a fasting glucose level because of the ease of measurement and the considerable
time commitment of formal glucose tolerance testing, which takes two hours to complete
and offers no prognostic advantage over the fasting test. According to the current
definition, two fasting glucose measurements above 126 mg/dL (7.0 mmol/L) are
considered diagnostic for DM (WHO, 2006).
People with fasting glucose levels from 110 to 125 mg/dL (5.6 to 6.9 mmol/L) are
considered to have impaired fasting glucose. Patients with plasma glucose at or above
140 mg/dL (7.8 mmol/L), but not over 200 mg/dL (11.1 mmol/L), two hours after a 75 g
oral glucose load are considered to have impaired glucose tolerance. Of these two pre-
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diabetic states, the latter in particular is a major risk factor for progression to full-blown
DM as well as CVD (WHO, 2006).
2.1.5. Etiology of type 2 diabetes
Risk factors for the development of type 2 diabetes "Proximal factors":
The etiology of T2DM appears to involve complex interactions between genetic
(irreversible) factors and environmental (modifiable) factors. The major risk factors for
T2DM are the age greater than 45 years (though, as noted above, T2DM is occurring with
increasing frequency in young individuals); weight greater than 120% of desirable body
weight; family history of T2DM in a first degree relative (eg, parent or sibling); history of
previous impaired glucose tolerance (IGT) or impaired fasting glucose (IFG); hypertension
(>140/90 mm Hg) or dyslipidemia (HDL cholesterol level < 40 mg/dL or triglyceride level
>150 mg/dL); History of gestational diabetes mellitus or of delivering a baby with a birth
weight of over 4kg (9lb); polycystic ovarian syndrome (which results in insulin resistance).
2.1.5.1. Irreversible Risk Factors
The irreversible risk factors are important factors for the development of T2DM,
which are based on inherent genetic or developmental factors, which are not modifiable by
dietary and/or other lifestyle changes.
A. Race/ethnicity
The prevalence of T2DM varies considerably among populations of different ethnic
origins living in apparently similar environments (IDF, 2005). For example, in
Singapore the frequency of diabetes in 1992 was 8.5–7.7% in Chinese aged 18–69
compared with 13.3 and 12.3%, respectively, among the Asian Indians and Malays
(Stratton et al., 2000). High prevalence rates of diabetes have also been found among
Asian Indians 18.3% compared with the indigenous populations in the United
Kingdom, Fiji, South Africa and in the Caribbean. Considerable differences in the
prevalence of diabetes have also been described among the multi-ethnic populations
of Hawaii and New Zealand, where the Native Hawaiians and Maori populations,
both of Polynesian origin, have higher prevalence's than other ethnic groups (IDF,
2005). While environmental factors undoubtedly account for some of these
differences, they are likely also to reflect inherent ethnic differences in susceptibility
to the disease (Steyn et al., 2004).
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B. Family History
The empirical risk of having T2DM is increased 2 to 6-fold if a parent or sibling has
the disease. Consequently, a positive family history is a practical, of estimating if an
individual is likely to have inherited susceptibility to the disease. On the other hand,
familial aggregation may occur for non-genetic reasons. Family members often share
a similar environment, particularly as children and in adolescence, thus familial
aggregation alone is not definitive evidence of genetic determinants. Furthermore,
with a disease as frequent as T2DM two or more family members may well have the
disease by chance alone (Takagi, 1996).
C. Age and Gender
The prevalence and incidence of T2DM vary to some extent between the sexes from
one population to another, but these differences are relatively small and appear to be
accounted for by differences in other risk factors such as obesity and physical
activity (Steyn et al., 2004).
The prevalence of T2DM increases with age although the patterns of incidence vary
considerably. In high incidence populations, the prevalence may increase markedly
in the younger adult years (e.g. 20–35 years of age), whereas in others the incidence
and prevalence increase mainly in older individuals (e.g. 55–74 years of age). In
most populations, a decrease in prevalence is seen in the oldest age groups (e.g. 75
years) because of higher mortality rates in those with the disease (Steyn et al., 2004).
T2DM in relatively affluent societies usually develops in the middle to older age
groups. In developing countries, however, because of the younger age distribution of
the population, many cases occur in young and middle aged adults. In Caucasian
populations in the United States and Europe, the prevalence of T2DM increases with
age at least into the seventies. T2DM was formerly considered as a disease of adults.
In recent years, however, there have been many reports of its occurrence in
childhood and adolescence (Cipollone et al., 2003).
In addition, however, the incidence of T2DM is increasing more rapidly in
adolescents and young adults than in other age groups. The disease is being
recognized increasingly in younger persons, particularly in highly susceptible racial
and ethnic groups and the obese. (Romesh et al., 2012).
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D. Genetic Factors
A higher degree of concordance for T2DM in identical twins than in dizygotic twins
provides strong evidence that genetic factors are important in determining
susceptibility to T2DM. However, the fact that not all mono-zygotic twins are
concordant for the disease confirms the importance of environmental factors
(Metcalfe et al., 2001).
Further evidence of the importance of genetic factors as predisposing factors for
T2DM comes from studies of admixed populations. Differences in prevalence among
persons of mixed racial background from that in parent populations with notably
different prevalence of the disease are indicative of the importance of genetic
determinants. Such relationships have been described among Nauruans and Pima
Indians where full-heritage members of these groups have significantly higher rates
of diabetes than those of mixed heritage. Similarly, among the Mexican American
population of San Antonio, the prevalence of T2DM is related to the degree of
American Indian admixture, with higher rates associated with greater proportions of
American Indian genes (Knowler et al., 1988). Much research activity has centered
on attempts to unravel the genes, which confer susceptibility to T2DM, a number of
genes are likely to be involved. At present, it is impossible to quantify the relative
contributions of genetic and environmental factors (Steyn et al., 2004).
E. Marital Status
Few studies to date have investigated the role of marital status in development of
T2DM. According to Health Professionals Follow-up Study, where conducted
41,379 men ages 40 to 75 without diabetes at baseline in 1986 were followed until
2008. T2DM was found to be strongly associated with widowed men, while less
associated among men who either never married or divorced/separated. Married
individuals may enjoy better physical and mental health than their unmarried
counterparts. Previous work has suggested that never entering marriage or marital
termination by death or divorce increases risk of premature mortality and CVD, with
more pronounced effects among men (Marilyn et al., 2012).
F. Family Members
First-degree relatives and spouses of individuals with T2DM are at increased risk of
developing T2DM. There is also an established correlation of other cardiovascular
23

risk factors in family members; these include obesity, hypertension, lipids, and
smoking. Increased family risk is thought to have both an environmental and a
genetic basis, giving scope for decreasing cardiovascular risk through lifestyle
modification in individuals with a family history of diabetes (Whitford et al., 2009).
2.1.5.2. Modifiable Risk Factors
The modifiable risk factors are risk factors related to dietary and other lifestyle
factors. These factors have been shown to have an increased or a decreased risk for the
development of type 2 diabetes and can be modified by lifestyle changes.
A. Obesity
Overweight and obesity are driving the global diabetes epidemic. They affect the
majority of adults in most developed countries and are increasing rapidly in
developing countries. If current worldwide trends continue, the number of
overweight people (BMI ≥25 kg/m2) is projected to increase from 1.3 billion in 2005
to nearly 2.0 billion by 2030 (Kelly et al., 2008).
"Diabesity" is the term for diabetes occurring in the context of obesity. The health
impact of diabesity is substantial to include long-term diabetic complications,
reduction in health-related functioning, reduction of life quality and reduced overall
life

expectancy.

Long-term

complications

include

myocardial

infarction,

cerebrovascular stroke and end-stage renal disease. Also recent advances have found
that there is an association between chronic stress, depression and sleeping troubles
to both diabetes and obesity. It is thus urgent to take steps including screening,
prevention and early management in an attempt to control this evolving epidemic of
diabesity (Farag & Gaballa, 2011).
Body weight is a demonstrated risk factor for insulin resistance and diabetes, as
shown by the relationship between increases in body mass index (BMI) and the risk
of developing T2DM (Sjöström et al., 2004). Obesity is a strong predictor of T2DM
in both genders and extends to all ethnic groups. Yusuf et al. (2005) reported that the
Middle East region has the second highest mean body mass index after North
America. They added that Middle East region also has the second highest mean
waist-hip ratio, after South America. Statistics published in 2007 indicate that the
prevalence of overweight and obesity has reached an alarming level in Bahrain,
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Among adults the prevalence of overweight and obesity is remarkable, ranging
between 40% and 60% for men, and between 50% and 70% for women (Musaiger,
2007). In 2001, the prevalence of obesity among Palestinian population was 41%
(49% and 30% in women and men, respectively) (Abdul-Rahim et al., 2001).
Obesity is a frequent concomitant of T2DM, and in many longitudinal studies has
been shown to be a powerful predictor of its development. Obesity has increased
rapidly in many populations in recent years because of an interaction between
genetic and environmental factors. These include: metabolic characteristics; physical
inactivity; habitual energy intake in relation to expenditure; and macronutrient
composition of the diet (Schoeller, 2001).
A large number of epidemiological studies showed that obesity and a sedentary
lifestyle are independently related to the chances of developing diabetes. Data from
the Nurses' Health Study suggest that the lowest risk of diabetes occurs in individuals
who have a BMI <21, with increasing prevalence seen as obesity levels increase.
Similarly, there is a dose-response relationship between physical activity and risk of
diabetes, and equivalent energy expenditure from walking and vigorous activity
appears to confer comparable benefits with respect to reduction in risk of diabetes
(Wing et al., 2001).
Similarly, there are a number of studies indicating that weight loss and exercise may
help in the treatment of diabetes. Weight loss and exercise have both been shown to
decrease insulin resistance, a major physiological defect related to the development
of diabetes, and to improve glycemic control. These interventions also ameliorate
hypertension and lipid abnormalities and thus may contribute to reduction in risk of
coronary heart disease in individuals with T2DM (Maggio and Pi-Sunyer, 1997).
Body mass index (BMI), a measure of weight in relation to height, was significantly
associated with insulin resistance (r=0.465, P<0.001) in a cross sectional study of
314 non-diabetic subjects (Abbasi et al, 2002). In addition an intervention study
found that a 16% reduction in diabetes risk occurred for every kilogram of weight
loss in an overweight population group (Hamman et al., 2006).
However, Banerji et al. (1999) found that despite a similar BMI, Asian Indians living
in America had significantly elevated plasma insulin levels (P<0.05) compared to a
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control population of African Americans (average BMI of 24.5 kg/m2 and 25.6
kg/m2 respectively). The Asian Indian group had significantly higher body fat as
assessed by computed tomography (33% versus 26% in the control). The authors
proposed that the link between body weight and insulin resistance may be due to
excess fat rather than excess body weight percent.
Tonstad et al. (2009) found the mean BMI was lowest in vegans (23.6 kg/m2) and
incrementally higher in lacto-ovo vegetarians (25.7 kg/m2), pesco-vegetarians (26.3
kg/m2), semi-vegetarians (27.3 kg/m2), and nonvegetarians (28.8 kg/m2). Prevalence
of type 2 diabetes increased from 2.9% in vegans to 7.6% in nonvegetarians; the
prevalence was intermediate in participants consuming lacto-ovo (3.2%), pesco
(4.8%), or semi-vegetarian (6.1%) diets.
B. Diet
Excessive caloric intake is a major driving force behind escalating obesity and
T2DM epidemics worldwide, but diet quality also has independent effects. Frank et
al. (2001) found that the quality of fats and carbohydrates play an important role in
the development of diabetes, independent of BMI and other risk factors. In particular,
higher dietary glycemic load and trans fat are associated with increased diabetes risk,
whereas greater consumption of cereal fiber and polyunsaturated fat is associated
with decreased risk. In a meta-analysis, de Munter et al. (2007) found that a 2
serving/day increment in whole-grain intake was associated with a 21% lower risk of
diabetes.
Evidence also indicates that higher consumption of sugar-sweetened beverages
increases the risk of T2DM even after taking into account the effects of body weight.
Recent meta-analysis found that individuals in the highest quantile of sugarsweetened beverages intake (most often 1–2 servings/day) had a 26% greater risk of
developing the disease than those in the lowest (Malik et al., 2010). In addition to
weight gain, several other mechanisms such as increased insulin demand,
dyslipidemia, and chronic inflammation may explain the adverse effects of sugarsweetened beverages on cardiometabolic risk. Fructose from high fructose corn syrup
or any sugar may also play a role. It is preferentially metabolized to lipid in the liver,
leading to increased hepatic de novo lipogenesis, dyslipidemia, and insulin resistance
(Stanhope & Havel, 2010).
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Both vegetable and animal ghee, which are used for cooking in India and other South
Asian countries, have an extremely high trans fatty acid content. Dalda, which is a
type of vegetable ghee and major source of edible oil in India, has a trans fat level of
about 50% . Trans fat intake is associated with adverse cardio-metabolic risk profiles
and increased risk of heart disease, and it may also play a role in the development of
insulin resistance and chronic inflammation (Mozaffarian et al., 2004).
C. Physical Inactivity
Numerous studies have indicated the role of physical inactivity in the development of
T2DM (Wang, 2008; Shoback, 2011). Indeed, in most studies its relative importance
may be underestimated because of imprecision in measurement. Diabetes Prevention
Program Research Group, conducted a randomly study on 3234 non-diabetic persons
with elevated fasting, and on metformin (850 mg twice daily), or a lifestylemodification program with the goals of at least a 7% weight loss and at least 150
minutes of physical activity per week. The mean body-mass index was 34; the
average follow-up was 2.8 years; the incidence of diabetes was 11%, lifestyle
intervention reduced the incidence by 58 %, and metformin by 31 %, as compared
with placebo; the lifestyle intervention was significantly more effective than
metformin (Knowler et al.,2002).
Recommendations with regard to physical activity as a preventative measure for
developing T2DM are still difficult to quantify. Currently, guidelines propose
moderate physical activity on at least 5 days per week and do not specify heart rate
targets. However, more recent evidence suggests that vigorous exercise is required to
improve insulin sensitivity. A study by McAuley et al. (2002) showed that insulin
sensitivity improved in normo-glycaemic insulin-resistant adults who undertook
vigorous exercise and not in those who complied with current moderate exercise
programmes. The vigorous exercise programme required participants to train five
times a week for at least 20 min per session at an intensity of 80–90% of agepredicted maximum heart rate.
A number of lifestyle factors are known to be important to the development of
T2DM including: obesity, about 90% of patients who develop T2DM are obese.
However, a large, population-based, prospective study has shown that an energy-
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dense diet may be a risk factor for the development of diabetes that is independent of
baseline obesity (Wang, 2008).
2.1.5.3. Other Factors
A. Education Level
In a 1997 to 2002 investigation, researchers from Columbia University and
University of Michigan found a strong inverse relationship between educational
attainment and diabetes prevalence. This relationship was present among study
participants who were non-Hispanic White and Hispanic, but not among those who
were non-Hispanic Black. It was also stronger among females than males. The
research team 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% (Luisa et
al., 2006).
Another case-cohort study demonstrated the inequalities in the risk of T2DM in eight
Western European countries, with an inverse relationship between educational level
and risk of T2DM; participants with a high and low educational level had a higher
risk of T2DM [Hazard Ratios HR: 1.77]. The HRs adjusted for physical activity,
smoking status and propensity score according to macronutrient intake were very
similar to the crude HR (Adjusted HR: 1.67 in men; 1.88 in women) (Sacerdote, et
al., 2012).
B. Income Level
Low income appears to be associated with a higher prevalence of diabetes and
diabetes related complications, however diabetes prevalence and median household
income where a significant gradient in both diabetes prevalence (p < 0.0005) and
population rates of referral (p < 0.0005) across income quintiles, with the lowest
income quintiles having the highest rates of diabetes (Rabi et al., 2006).
A study examined the associations of poverty income ratio education, and
occupational status with T2DM prevalence among African American and nonHispanic White (White) women and men aged 40 to 74 years. The income status is
associated with T2DM prevalence among women, but not consistently among men.
Diabetes prevalence is more strongly associated with poverty income ratio than with
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education or occupational status. These associations are largely independent of other
risk factors, especially among African American women. (Robbins et al., 2001).
2.1.6. Pathophysiology of Type 2 Diabetes
The pathophysiology of T2DM involves four major underlying defects that help to
explain how pre-diabetes progresses to diabetes: insulin resistance, increased hepatic
glucose output, decreased pancreatic insulin secretion and intracellular synthesis of
triglycerides.
2.1.6.1. Insulin resistance
Insulin resistance, which is present in approximately 92% of people with T2DM, is a
defect in insulin utilization by cells that precedes the manifestations of T2DM, often
by 5 to 10 years or more. (Haffner et al., 1999).
Insulin resistance occurs primarily in fat and muscle cells and, to a lesser extent, in
liver cells. The normal glucose lowering effect of insulin on these cells is blunted by
poor insulin utilization, resulting in a significant increase in insulin-mediated glucose
uptake and mildly elevated glucose levels. The pancreas, which “works” at
approximately 5% of its capacity to maintain glucose homeostasis in normal
individuals, responds to the rise in blood glucose by providing increased insulin,
resulting in hyperinsulinemia and normoglycemia. Over time, the insulin resistance
progresses and the pancreas produces increasing amounts of insulin to maintain
normoglycemia. As long as the pancreas can produce enough insulin, blood glucose
will remain at normal levels. In fact, blood glucose levels in people with
hyperinsulinemia are normal because the pancreas is working overtime to maintain
homeostasis. However, when the pancreas can no longer maintain normoglycemia,
blood glucose levels start to rise, resulting in a relative insulin deficiency and the prediabetic state. Insulin production begins to drop off and blood glucose levels
increase, eventually leading to diabetes. When most people are first diagnosed with
T2DM, they are producing more than the average amount of insulin, but they have a
relative insulin deficiency because the amount of insulin produced is no longer
adequate to maintain normoglycemia. Changes in insulin and glucose levels over
time, from normoglycemia through insulin resistance and impaired glucose tolerance
to diabetes, are shown in Figure 1 (Thomas, 2006).
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Figure 2. Glucose and insulin changes in the progression from normoglycemia to
T2DM.
Groop (1999) showed that the underlying problems associated with diabetes are
present long before a diagnosis of diabetes can be made by today’s standards. As
insulin sensitivity decreases, insulin production increases up to a point where the
pancreas can no longer sustain these secretion levels. By the time of overt diabetes,
the pancreas’ ability to produce insulin is already severely impaired by years of
overproduction. Additionally, macro-vascular disease begins early and 50 % of
patients with T2DM have evidence of macro-vascular disease (Groop, 1999).

Figure 3. Underlying problems associated with T2DM. Adapted from (Groop,1999).
In past years, most cases of diabetes were diagnosed when glucose levels had been
elevated for several years. Although more people are now identified at earlier stages
along the spectrum, the goal is to intervene with preventive measures when insulin
levels begin to rise but glucose levels remain normal. Hyperinsulinemia stimulates
fat storage, increases appetite, increases sodium reabsorption in the kidneys,
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decreases fibrinolysis, and is associated with vascular inflammation and endothelial
dysfunction. Moreover, a study investigating hyperinsulinemia in men found that a
high fasting insulin level was an independent predictor of ischemic heart disease,
regardless of lipid levels, smoking, and hypertension (Desprès et al. 1996). Clinical
markers of hyperinsulinemia include high triglyceride (TG) and low high-density
lipoprotein (HDL) cholesterol levels, elevated blood pressure, and central obesity.
These markers can be used to identify which patients to target for early treatment of
insulin resistance and prevention of T2DM (Thomas, 2006).
2.1.6.2. Increased hepatic glucose output
A second defect underlying T2DM is increased hepatic glucose output, which results
in increased glycogen production and gluconeogenesis, and fasting hyperglycemia
due to hepatic insulin resistance. In this scenario, the liver produces extra glucose,
typically in the fasting state. This explains why some people with a blood glucose
level of 160 mg/dL after supper will have a fasting glucose level of 220 mg/dL the
next morning (Thomas, 2006).
2.1.6.3. Decreased pancreatic insulin secretion
The third defect underlying T2DM is decreased secretion of insulin from the
pancreas. Prior to the onset of diabetes, the pancreas increases insulin output to
maintain normoglycemia. Eventually, the pancreas can no longer continue producing
such high amounts of insulin and, as insulin levels begin to decrease, glucose levels
start to rise. The absolute insulin level is still above normal, but there is a relative
insulin deficiency. As glucose levels rise, they impair β-cell production of insulin,
resulting in further insulin deficiency and hyperglycemia (Thomas, 2006).
2.1.6.4. Intracellular Synthesis of Triglycerides
Skeletal muscle triglyceride concentration has also been shown to be inversely
related to insulin action in both animal models and humans (Storlien et al, 1991; Pan
et al., 1997). Free fatty acids can be taken up by muscle cells through a fatty acid
transporter protein and then activated to fatty acyl-coenzyme A, which is
subsequently used for energy, converted to steroids or ketone bodies, or stored as
triglycerides. Uptake of free fatty acids by muscle cells is normally tightly controlled
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to avoid intracellular accumulation of fatty acids, however excess glucose can also be
converted to free fatty acids within muscle cells, bypassing this control. Based on
studies of glycogen metabolism in human skeletal muscle using nuclear magnetic
resonance spectroscopy, Roden, proposes that elevated fatty Acyl-coenzyme A could
inhibit activity of the insulin receptor substrate-associated phosphoinositide 3-kinase.
Inhibition of this enzyme reduces insulin signaling of the glucose transporter GLUT4
to the cell membrane, thereby inhibiting glucose transport in to the cell. In support of
this proposal, studies of humans have demonstrated that free fatty acids directly
inhibit glucose transport and phosphorylation within skeletal muscle (Roden, 2001).
This information, in conjunction with observations in human and animal models,
supports the hypothesis that accumulation of fatty acids in skeletal muscle cells can
contribute to development of insulin resistance (Petersen & Shulman, 2006).
2.1.7. Management of Type 2 Diabetes Mellitus:
The ADA and the European Association for the Study of Diabetes (EASD)
published a consensus statement on the approach to management of hyperglycemia in
individuals with T2DM and a subsequent update. Highlights of this approach include:
intervention at the time of diagnosis lifestyle changes (diet and exercise) and continuing
timely augmentation of therapy with metformin in combination with additional agents
(including early initiation of insulin therapy) as a means of achieving and maintaining
recommended levels of glycemic control (i.e., A1C <7% for most patients) (ADA, 2010).
2.1.7.1. Medications:
A. Oral hypoglycemic agents:
Type 2 hypoglycemic agents; the drugs first prescribed for T2DM are in a class of
compounds

called

sulfonylurea's

and

include

tolbutamide,

tolazamide,

acetohexamide, and chlorpropamide. Newer drugs in the same class are now
available and include glyburide, glimeperide, and glipizide. How these drugs work is
not well understood, however, they seem to stimulate B-cells of the pancreas to
produce more insulin. (Piwernetz et al., 2009).
New medications that are available to treat diabetes include metformin, acarbose, and
troglitizone. The choice of medication depends in part on the individual patient
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profile. All drugs have side effects that may make them inappropriate for particular
patients. Some for example, may stimulate weight gain or cause stomach irritation,
so they may not be the best treatment for someone who is already overweight or who
has stomach ulcers (ADA, 2008).
Metformin have been shown to have positive effects such as reduced cardiovascular
mortality, but increased risk in other situations. While these medications are an
important aspect of treatment for T2DM, they are not a substitute for a well planned
diet and moderate exercise. Constant advances are being made in development of
new oral medications for persons with diabetes. In 2003, a drug called Metaglip
combining glipizide and metformin was approved in a dingle tablet. Along with diet
and exercise, the drug was used as initial therapy for T2DM (Crutchfield & Diane,
2003).
B. Insulin:
Some patients with T2DM may need to use insulin injections if their diabetes cannot
be controlled with diet, exercise, and oral medication. Injections are given
subcutaneously, that is, just under the skin, using a small needle and syringe.
Injection sites can be anywhere on the body where there is looser skin, including the
upper arm, abdomen, or upper thigh (ADA, 2010).
C. Alternative Treatment
Since diabetes can be life-threatening if not properly managed, patients should not
attempt to treat this condition without medical supervision. A variety of alternative
therapies can be helpful in managing the symptoms of diabetes and supporting
patients with the disease. Acupuncture can help relieve the pain associated with
diabetic neuropathy by stimulation of certain points. A qualified practitioner should
be consulted. Herbal remedies also may be helpful in managing diabetes. Although
there is no herbal substitute for insulin, some herbs may help adjust blood sugar
levels or manage other diabetic symptoms. Some options include:
 Fenugreek (Trigonella foenum-graecum) has been shown in some studies to
reduce blood insulin and glucose levels while also lowering cholesterol
 Bilberry (Vaccinium myrtillus) may lower blood glucose levels, as well as helping
to maintain healthy blood vessels
 Garlic (Allium sativum) may lower blood sugar and cholesterol levels
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 Onions (Allium cepa) may help lower blood glucose levels by freeing insulin to
metabolize them
 Cayenne pepper (Capsicum frutescens) can help relieve pain in the peripheral
nerves (a type of diabetic neuropathy)
 Gingko (Gingko biloba) may maintain blood flow to the retina, helping to prevent
diabetic retinopathy
Any therapy that lowers stress levels also can be useful in treating diabetes by helping to
reduce insulin requirements. Among the alternative treatments that aim to lower stress are
hypnotherapy, biofeedback, and meditation (National Institute of Diabetes and Digestive
and Kidney Diseases, 2010).
2.1.7.2. Regular Exercise
Exercise is an important part of the diabetes management plan. Regular exercise has
been shown to improve blood glucose control, reduce cardiovascular risk factors,
contribute to weight loss, and improve well being. Regular exercise may also prevent
T2DM in high-risk individuals (ADA, 2011).
A new joint position statement of the ADA and the American College of Sports
Medicine summarizes the evidence for the benefits of exercise in people with T2DM.
People with diabetes should be advised to perform at least 150 minutes per week of
moderate-intensity aerobic physical activity (50-70% of maximum heart rate). In the
absence of contraindications, people with T2DM should be encouraged to perform
resistance training three times per week (ADA, 2011).
2.1.7.3. Medical Nutrition Therapy in the Control of Type 2 Diabetes
In January 2002, the ADA published a position paper on the treatment and
prevention of diabetes and related complications. The position paper described several
goals for those with diabetes:
1. Attain and maintain optimal metabolic outcomes including
o Blood glucose levels in the normal range or as close to normal as is safely
o possible to prevent or reduce the risk of complications of diabetes.
o A lipid and lipid protein profile that reduces the risk for macrovascular
disease.
o Blood pressure levels that reduce the risk for vascular disease.
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2. Prevent and treat the chronic complications of diabetes. Modify nutrient intake and
lifestyle as appropriate for the prevention and treatment of obesity, dyslipidemia,
cardiovascular disease, hypertension, and nephropathy.
3. Improve health through healthy food choices and physical activity.
4. Address individual nutritional needs taking into consideration personal, ethnic and
cultural preferences and lifestyle while respecting the individual's wishes and
willingness to change (ADA, 2002).
Nutrition recommendations for a healthy lifestyle for the general public are also
appropriate for persons with T2DM. Those who have T2DM are usually overweight and
the medical nutrition therapy should focus on a reduction in energy intake with an increase
in energy expenditure through physical activity. An increase in physical activity can help
improve blood glucose levels, decrease insulin resistance, and reduce the risk of
cardiovascular disease (ADA, 2002).

2.2. Glycemic control and Diabetic Risk Profile (DRF) "Distal factors"
2.2.1. Glycemic control: Glycated hemoglobin (HbA1c)
For more than 25 years, the HbA1c test has been the most widely accepted outcome
measure for evaluating glycemic control in individuals with diabetes. The test provides an
index of a patient's average blood glucose level during the past 2-3 months and is
considered to be the most objective and reliable measure of long-term metabolic control
(Singer et al., 1999).
HbA1C testing should be performed routinely in all patients with diabetes, at initial
assessment and then as part of continuing care. For any individual patient, the frequency of
HbA1C testing depends on the clinical situation, treatment regimen used, and clinician
judgment. Recommendations for HbA1C testing should be performed at least twice a year
in patients who are meeting their treatment goals and have stable glycemic control. In
patients whose therapy has changed or who are not meeting glycemic goals, the HbA1C
test should be performed quarterly; this helps determine whether a patient’s glycemic
targets are being reached and maintained. When needed for timely decisions on when to
change therapy, point-of-care testing for HbA1C may be used. Availability of HbA1C
results when a patient is seen has been reported to result in increased intensification of
therapy and improvement in glycemic control (ADA, 2011).
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The HbA1C test is subject to certain limitations: conditions that affect erythrocyte
turnover (e.g., hemolysis, blood loss) and hemoglobin variants must be considered,
particularly when the A1C result does not correlate with the patient’s clinical situation. In
addition, A1C does not provide a measure of glycemic variability or hypoglycemia. For
patients prone to glycemic variability (especially type 1 diabetic patients, or type 2 diabetic
patients with severe insulin deficiency), glycemic control is best judged by the
combination of result of self-monitoring of blood glucose testing and HbA1C (ADA,
2011).
The ADA currently recommends an HbA1c goal of less than 7.0%. Other Groups
such as the American Association of Clinical Endocrinologists feel that an HbA1c of
<6.5% should be the goal (table 1 & 2). Studies have shown that there is about a 10%
decrease in relative risk for microvascular disease for every 1% reduction in HbA1c. So, if
a patient starts off with an HbA1c of 10.7% and drops to 8.2%, though there are not yet at
goal, they have managed to decrease their risk of microvascular complications by about
20%. The closer to normal the HbA1c, the lower the absolute risk for microvascular
complications. Data also suggests that the risk of macrovascular disease decreases by about
24% for every 1% reduction in HbA1c values.
In a study by Selvin et al. (2011) differences between blacks and whites were noted
in many glycemic markers and not just the HbA1c level. This suggests real differences in
glycemia, rather than in the hemoglobin glycation process or erythrocyte turnover, between
blacks and whites.
(Table 1): Currently recommendation of HbA1c, (American Diabetes Association and
European Association for the Study of Diabetes, 2011).
Optimal target HbA1C:
Unacceptable HbA1C
ADA target HbA1C:
EASD target (European Association for the Study of
Diabetes): HbA1C
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<6% (normal range),
>8%,
<7% (desirable),
<6.5% (highly desirable)

(Table 2): Relationship between plasma glucose and HbA1c (Rohlfing et al., 2002).
Mean Plasma Glucose
HbA1c (%)
6
7
8
9
10
11
12

mg/dl

mmol/l

135
170
205
240
275
310
345

7.5
9.5
11.5
13.5
15.5
17.5
19.5

2.2.2. Diabetic Risk Factors (DRFs)
DRFs is a health and lifestyle assessment that identifies people at risk for diabetic
complications. The United Kingdom Prospective Diabetes Study (UKPDS) reported that
three parameters in DM were highly significant risk profiles for coronary artery disease:
dyslipidemia (elevated LDL-cholesterol, low HDL-cholesterol, elevated triglycerides),
elevated HbA1c, and elevated systolic blood pressure (Turner et al., 1998). Body mass
index was also added as a DRFs in this study.
2.2.2.1. Lipid Profile
Lipids play a very important role in the physiologic functions of the body. It
includes total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol
(HDL-C) and low-density lipoprotein cholesterol (LDL-C) (Brody, 1999). Patients with
T2DM have an abnormal lipid profile with high levels of LDL-C, TG and a low level of
HDL-C. (Yassin et al., 2011).
A few years ago effects on TG were seen as largely irrelevant, as it was thought
that the relationship between TG levels and coronary heart disease CHD was weak.
However fasting plasma TG concentrations have recently been demonstrated to be an
independent risk factor for the development of CHD. In a meta-analysis of 17 populationbased studies, TG concentrations were particularly important in relation to CHD risk,
where a 1mmol/l increase in plasma TG increased cardiovascular risk by 32% in men and
68% in women (Frost et al., 2003).
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A. Total cholesterol
Cholesterol is an important sterol, a combination of steroid and alcohol that is
required for regulating the membrane fluidity and permeability, synthesis of bile
acids and various steroid hormones and a precursor for 7-dehydrocholesterol, which
is converted to Vitamin D (Haines, 2001; Blakemore & Jennett, 2001). According to
the American Heart Association (AHA), TC below 200 mg/dL is considered normal
and at lower risk for heart disease, 200-239 mg/dL borderline-high risk and total
blood cholesterol of 240 mg/dL or above is at higher risk (AHA, 2010).
B. Low-density lipoprotein cholesterol
Low-density lipoprotein cholesterol (LDL-C) "bad cholesterol" is the major carrier
of cholesterol in the blood stream from the liver to the body's cells where it can be
used. It is made from a combination of lipid and protein with greater amounts of lipid
than protein, 10% triglycerides, 50% cholesterol, and 25% protein (Matfin & Porth,
2004).
LDL-C is measured by using Friedewald equation [LDL-C = TC – HDL-C – (0.20 ×
TGs)] (Friedewald, Levy, and Fredrickson, 1972; Warnick et al., 1990). According to
the National Cholesterol Education Program (NCEP), LDL-C below 100 is
considered optimal, 100-129 near optimal, 130-159 borderline high, 160-189 high
and 190 or more is very high (NCEP, 2002).
C. High-density lipoprotein cholesterol
High-Density Lipoprotein Cholesterol (HDL-C) "good cholesterol" is the most dense
lipoprotein because it contains the highest proportion of protein, 5% triglycerides,
20% cholesterol and 50% protein (Matfin and Porth, 2004). It participates in the
reverse transport of cholesterol from the atheromatous plaques back to the liver for
excretion or re-utilization (Miller and Miller, 1975). HDL-C level <40 mg/dL is
considered low, 40–59 mg/dL medium, and >60 mg/dL is considered high HDL-C
level (NCEP, 2002).
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D. Triglyceride
Triglyceride (TG) is a compound formed from one molecule of glycerol linked, via
ester bonds, to three fatty acid molecules. It is an important source of energy that is
stored in adipocytes (Brody, 1999; Nye et al., 2008). When metabolized, it provides
nine kcal per gram, which is twice of what carbohydrates and proteins provide (four
kcal/g). Serum TG level below 150 mg/dL is normal, 150–199 mg/dL borderline–
high TGs, 200–499 mg/dL high TGs and 500 mg/ dL or more is considered very high
TG level (NCEP, 2002).
Normal average of lipid profile according to Palestinian Clinical Laboratory Tests Guide
(Ministry of Health, 2005).


Total cholesterol (TC) <200mg/dl



Triglycerides (TG) <150mg/dl



high-density



low-density

lipoprotein

(HDL)

>40mg/dl

lipoprotein

(LDL)

<100mg/dl

2.2.2.2. Hypertension
Hypertension is a common problem in diabetic patients markedly increases the risk
and accelerates the course of cardiac disease, peripheral vascular disease, stroke,
retinopathy, and nephropathy. Hypertension is approximately twice as frequent in patients
with diabetes compared with patients without the disease (Sowers et al., 2001).
Among those with T2DM, the incidence of hypertension rises from 5% at 10 years,
to 33% at 20 years, and 70% at 40 years (Sowers et al., 2001). In addition to the
development of hypertension among T2DM, especially those with poor glycemic control
due to insulin resistance and hyperinsulinemia, may increase extracellular fluid volume
expansion, increase arterial stiffness, and increase systemic blood pressure. Sodium
retention and volume expansion may be induced both by insulin and the hyperglycemiainduced increase in the filtered glucose load. The excess filtered glucose is reabsorbed (as
long as there is only moderate hyperglycemia) in the proximal tubule via a sodium-glucose
co-transporter, resulting in a parallel rise in sodium re-absorption. Thus, salt loading tends
to raise the blood pressure, an effect that can be reversed by salt restriction. Patients with
diabetes have increased vascular stiffness, which is thought to be a consequence of
increased protein glycation and, at a later stage, atheromatous disease. The reduction in
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arterial distensibility, which is seen with both impaired glucose tolerance and overt
diabetes, can contribute to the rise in systolic pressure and is associated with mortality risk
(Nosadini et al., 1993).
A variety of dietary modifications are beneficial in the treatment of hypertension,
including reduction of sodium intake, moderation of alcohol, weight loss in the obese, and
possibly increasing potassium and calcium intake, and ingestion of a vegetarian diet or fish
oil supplements (Chobanian et al., 2003).
The ADA and the AHA 2007 guidelines states that, among patients with a systolic
blood pressure of 130 to 139 mmHg or a diastolic pressure of 80 to 89 mmHg, initial
therapy should consist of non-pharmacologic methods such as weight reduction, increased
consumption of fresh fruits, vegetables, and low-fat dairy products, exercise, sodium
restriction, and avoidance of smoking and excess alcohol ingestion (Buse et al., 2007).
2.2.2.3. Obesity
Obesity is recognized as a leading cause of insulin resistance (Krotkiewski et al.,
1993). It therefore contributes to the development of T2DM. This is particularly true for a
central distribution of body fat, associated with a range of metabolic disturbances. Weight
management is crucial in controlling blood glucose levels in people with Type 2 diabetes,
although from UKPDS there is evidence that to normalize glucose tolerance usually
requires major weight loss. Studies suggest that at least 80% of newly diagnosed patients
with Type 2 diabetes are overweight and weight loss in people with Type 2 diabetes who
are overweight increases life expectancy. Obesity is an additional risk factor for coronary
heart disease and stroke. All cardiac risk factors (glycaemia, hypertension, lipids) are
improved with weight management (Lean et al., 1990).
Exacerbating matters has been a shift toward more sedentary lifestyles, which has
accompanied economic growth, the shift from agricultural economies to service-based
economies, and urbanization in the developing world. This spreading of the fast food
culture, sedentary lifestyle and increase in bodyweight has led some to coin the emerging
threat a “globesity” epidemic (Deitel, 2002; Bifulco & Caruso, 2007).
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Body Mass Index (BMI) is a direct calculation based on height and weight,
regardless of gender, and can be used to assess the severity of obesity (table 3) . BMI is
calculated by dividing the weight (in kg) by the square of height (in m).
The most commonly used definitions, established by the World Health Organization
(WHO) in 1997 and published in 2000 are following:
Classification of overweight and obesity by BMI
BMI (Kg/m2)
Underweight
<18.5
Normal
18.5-24.9
Overweight
25.0-29.9
Obesity
30.0-34.9
35.0-39.9
Extreme obesity
≥40

Obesity class

I
II
III

(Table 3) Obesity: preventing and managing the global epidemic (WHO, 2000).

2.3. Impact of Diet on Glycemic Control and Diabetic Risk Profile
Food groups are composed of a combination of the macronutrients carbohydrates,
fats, and protein in varying proportions. These are the major sources of energy in any food
or diet. Understanding their food groups role in the diet will help T2DM make appropriate
food choices to control glycemia and decrease diabetic risk profiles.
2.3.1. Impact of carbohydrate group intake on glycemic control and diabetic risk
profile
Carbohydrate foods such as breads, cereals, fruit, starchy vegetables and dairy
products provide the major source of energy in the human diet, supplying 46% of the total
energy intake in the adult Australian population (McLennan & Podger, 1998). On a
molecular level, carbohydrates can be classified into monosaccharides or disaccharides,
comprised of one or two sugar monomer units, respectively, or long chain polysaccharides
comprised of glucose polymers. Starch can be composed of amylose, which has a linear
structure, or amylopectin, which has a branched structure. Digestion of carbohydrate
molecules begins in the mouth, where salivary alpha amylase hydrolyses glycosidic
linkages between glucose molecules in the starch polymers until gastric acid in the
stomach lowers the pH of the food bolus to deactivate the enzyme. Digestion of
polysaccharides continues in the small intestine with pancreatic alpha amylase;
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disaccharides are hydrolysed by specific disaccharidase enzymes within the intestinal
brush border into component monosaccharides. Hydrolysis of the digestible carbohydrates
results in relatively polar water-soluble monosaccharides: glucose, fructose and galactose.
Glucose is considered the most important monosaccharide nutritionally as it is the largest
component of carbohydrate foods, either as a glucose monomer, or constituent of a
disaccharideor starch polysaccharide (Gropper et al., 2005).
Many studies use the term “conventional” or “traditional” macronutrient
distribution as a comparison group. Based on studies in this review, these terms refer to an
energy contribution from the diet of 55–65% carbohydrate, ≤30% fat, and 10–20% protein.
It should be noted that people with diabetes have been shown to consume an eating pattern
that is about 45% of calories from carbohydrate. The comparison diets referred to as
conventional or traditional throughout this review are higher in carbohydrate than those
generally consumed by people with diabetes (Oza-Frank et al., 2009).
Glycemic control and total carbohydrate intake. In studies reducing total
carbohydrate intake, markers of glycemic control and insulin sensitivity improved, but
studies were small, of short duration, and in some cases were not randomized or had high
dropout rates. Hajime et al. (2009) found on his study restricted 45%-carbohydrate diet led
to greater reduction in HbA1c compared to high-carbohydrate diets (mean HbA1c level:
7.4%) over 2 years. In another study, HbA1C decreased significantly more during 5 weeks
on a 40% carbohydrate/30% protein versus a 55% carbohydrate 15% protein diet (Gannon
et al., 2003).
Lipid profile and total carbohydrate intake. Serum lipoproteins typically improved
with reduction of total carbohydrate intake but, with the exception of HDL cholesterol,
were not statistically greater than with the comparison diet (Wheeler et al., 2012). The
contribution of weight loss to the results was not clear in some of these studies. In a
randomized cross-over study, 13 patients with type 2 diabetes, 3 women and 10 men, were
instructed to eat a Paleolithic diet based on lean meat, fish, fruits, vegetables, root
vegetables, eggs and nuts; and a diabetes diet designed in accordance with dietary
guidelines during two consecutive 3-month periods. The result was lower mean values of
TG (-4 mmol/L or -155 mg/dL, p = 0.003), and higher mean values of high HDL-C (0.08
mmol/L or +3 mg/dL, p = 0.03) (Jönsson et al., 2009).
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On another study, total serum cholesterol and TG levels decreased in low calorie
diets from carbohydrate and fat in T2DM patients, but were not significantly different from
each other. HDL-C increased in the low carbohydrate diet group but not in the high
carbohydrate diet group (+15% versus 0%, P < 0.01) (Miyashita et al., 2004).
Body mass index and total carbohydrate intake. Low-carbohydrate diets are
effective for weight reduction in people without diabetes. But there is limited evidence for
people with T2DM. Oxford Centre for Diabetes conducted study on thirteen T2DM
patients (on diet or metformin) and 13 non-diabetic subjects were randomly allocated to
either a low-carbohydrate diet (≤ 40 g carbohydrate/day). Or a healthy-eating diet
following Diabetes United Kingdom nutritional recommendations and were seen monthly
for 3 months, age 52 +/- 9 years, weight 96.3 +/- 16.6 kg, body mass index 35.1 kg/m(2),
(85%) of the participants completed the study. Weight loss was greater (6.9 kg. vs. 2.1 kg,
P = 0.003) in the low-carbohydrate group (Dyson, 2007).
Blood pressure and total carbohydrate intake. In previous randomized cross-over
study, low carbohydrate diet based on lean meat, fish, fruits, vegetables, root vegetables,
eggs and nuts; resulted decrease of diastolic and systolic blood pressure to 4 mmHg, p =
0.03 (Jönsson et al., 2009).
2.3.2. Dietary fiber
The 2002 DRIs defined dietary fiber as non-digestible carbohydrates and lignin that
are intrinsic and intact in plants. Functional fiber consists of the isolated non-digestible
carbohydrates that have beneficial physiological effects in human beings (Institute of
Medicine, 2002). Total fiber is the sum of dietary fiber and functional fiber. Since data
were inadequate to determine an Estimated Average Requirement (EAR) and thus
calculate a RDA for total fiber, an Adequate Intake (AI) was instead developed. AI was
based on the median fiber intake associated with the lowest risk of CHD in prospective,
cohort studies. Fiber recommendations are calculated as 14g fiber per 1,000 kcal of usual
intake, so higher fiber intakes are recommended for men compared to women. The
nutrition facts panel suggests an intake of 25 grams of dietary fiber for a 2000 kcal diet.
The majority of the reviewed evidence indicates that adding fiber supplements in moderate
amounts (4–19 g) to a daily diet leads to little improvement in glycemia and CVD risk
markers (Dietary reference intakes, 2003; Dietary Guidelines for Americans, 2010).
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2.3.3. Whole grains
“Dietary Guidelines for Americans” defines whole grains as foods containing the
entire grain seed (kernel, bran, germ, and endosperm) (Dietary Guidelines for Americans,
2010). One single-blinded crossover random control trial compared whole grains to fiber in
individuals with type 2 diabetes. Duration of follow-up was 5–12 weeks, sample sizes were
small (15–20 adults), and retention rates were 74% or not reported. Whole-wheat flour
products did not change glycemic measures over 5 weeks, while adding fiber
(arabinoxylan) to whole-wheat flour products resulted in significantly lower postprandial
glucose, insulin, and fructosamine (Lu et al., 2004). In the second randomized controlled
trial, HbA1C and FBG were not altered significantly over 12 weeks with Salba (a novel
whole grain) or wheat bran (Vuksan et al., 2007). Neither study found significant
differences in CVD risk markers.
2.3.4. Legumes "Soybean-based Supplements"
Gobert et al. (2010) found that consumption of isoflavone rich soya protein did not
significantly affect fasting or postprandial glucose, fasting HbA1C, or indices of insulin
sensitivity and resistance. These data do not support a role for soya protein in the
improvement of glycaemic control in adults with diet-controlled T2DM and contribute to a
limited literature of human studies on the effects of soya protein on the management of
T2DM.
In study of 20 T2DM subjects participated in a crossover trial. They were
randomized to double-blind supplementation for 6 weeks with consumption of legumes
(soy protein [50 g/day] with high levels of isoflavones [minimum 165 mg/day] and
cotyledon fiber [20 g/day]) or placebo (casein [50 g/day] and cellulose [20 g/day]),
separated by a 3-week wash-out period. The result show no change occurred in HDL-C,
HbA1c, or 24-h blood pressure and consumption of soy protein, isoflavones, and cotyledon
fiber (legumes). The percentage mean treatment difference between Abalon and placebo
demonstrated significantly lower mean values after legumes for LDL-C (10 ± 15%, P <
0.05), TG (22 ± 10%, P < 0.05), whereas the TC value tended to be less significant but still
lower (8 ± 15%, P < 0.08) (Hermansen et al., 2001).
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2.3.5. Dietary Fat intake
Consumption of energy-dense/high fat diets is strongly and positively associated
with overweight that, in turn, deteriorates insulin sensitivity, particularly when the excess
of body fat is located in abdominal region. Nevertheless the link between fat intake and
overweight is not limited to the high-energy content of fatty foods; the ability to oxidize
dietary fat is impaired in some individuals genetically predisposed to obesity. Insulin
sensitivity is also affected by the quality of dietary fat, independently of its effects on body
weight. Epidemiological evidence and intervention studies clearly show that in humans
saturated fat significantly worsen insulin-resistance, while monounsaturated and
polyunsaturated fatty acids improve it through modifications in the composition of cell
membranes which reflect at least in part dietary fat composition. A recent multicenter
study has shown that shifting from a diet rich in saturated fatty acids to one rich in
monounsaturated fat improves insulin sensitivity in healthy people while a moderate alpha3 fatty acids supplementation does not affect insulin sensitivity. There are also other
features of the metabolic syndrome that are influenced by different types of fat, particularly
blood pressure and plasma lipid levels. Most studies showed that alpha-3 fatty acids reduce
blood pressure in hypertensive but not in normo-tensive subjects while shifting from
saturated to monounsaturated fat intake reduces diastolic blood pressure. In relation to lipid
abnormalities alpha-3 fatty acids reduce plasma triglyceride levels but in parallel, increase
LDL-C. Substitution of unsaturated fat for saturated fat not only reduces LDL-C but
contributes also to reduce plasma triglycerides in insulin resistant individuals. In
conclusion, there is evidence available in humans indicating that dietary fat quality
influences insulin sensitivity and associated metabolic abnormalities. Therefore, prevention
of the metabolic syndrome has to be targeted: (1) to correct overweight by reducing the
energy density of the habitual diet (i.e., fat intake) and (2) to improve insulin sensitivity
and associated metabolic abnormalities through a reduction of dietary saturated fat,
partially replaced, when appropriate, by monounsaturated and polyunsaturated fats
(Riccardi et al., 2004).
Glycemic control, Lipid profile, Body mass index, Blood pressure and dietary fat
intake. HbA1C decreased with a low-fat diet in this study in which it was measured,
intensive dietary advice for a lower-fat, moderate-carbohydrate, higher-fiber diet in adults
with poor glycemic control significantly decreased HbA1C compared with the control
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group (Kirsten et al., 2010). They added that insulin sensitivity by euglycemichyperinsulinemic clamp improved in the lower-fat diet compared with the conventional
diet in one study. Also show, energy-restricted diet combined with random trial achieved
greater weight loss and more favorable changes in body composition; all treatments had
similar improvements in glycemic control and CVD risk markers.
Another study, 83 men and women with T2DM (aged 56.1 ± 7.5 years, BMI 35.4 ±
4.6 kg/m2) were randomly assigned to an isocaloric, energy-restricted diet either standard
carbohydrate (contain; carbohydrate:protein:fat 53:19:26) or high protein (HP; 43:33:22),
with or without supervised (3 days/week) for 16 weeks. There was an overall reduction (P
< 0.001) in fat-free mass (−2.0 ± 2.3 kg), blood pressure (−15/8 ± 10/6 mmHg), HbA1C
(−1.25 ± 0.94%), TG (−0.47 ± 0.81 mmol/l), TC (−0.67 ± 0.69 mmol/l), and LDL-C (−0.37
± 0.53 mmol/l), with no difference between groups (P ≥ 0.17) (Wycherley et al., 2010).
Angela et al. (2007) studied the effects of different dietary fatty acids on
postprandial lipid metabolism in T2DM patients, in random order, a diet rich in MUFA
(SAFA 8%, MUFA 23%) and another rich in SAFA (SAFA 17%, MUFA 15%) for a
period of 3 weeks each. There was an increase in chylomicron triglycerides and a
significant decrease in small VLDL triglyceride incremental area after the MUFA diet
(−13.6±4.7 mg/dl*6 h vs. −2.2±3.7 mg/dl*6 h, p<0.005) (M±SEM).
In a small single-arm study comparing 3 days on a low-fat, fiber-rich diet with
study participants’ baseline higher-fat diet, both TC and HDL-C decreased significantly
(Mostad et al., 2004). A cross-sectional study found that higher-fat intake correlated with
higher levels of TC and LDL-C as well as coronary artery calcium (Snell-Bergeon et al.,
2009).
2.3.6. Nuts
Nuts (tree nuts and peanuts) are nutrient dense foods with complex matrices rich in
unsaturated fatty acids and other bioactive compounds: high-quality vegetable protein,
fiber, minerals, tocopherols, phytosterols, and phenolic compounds. By virtue of their
unique composition, nuts are likely to beneficially impact health outcomes. Epidemiologic
studies have associated nut consumption with a reduced incidence of coronary heart
disease and diabetes in women. Nut intake has a cholesterol-lowering effect, even in the
context of healthy diets, and there is emerging evidence of beneficial effects on oxidative
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stress, inflammation, and vascular reactivity. Blood pressure, visceral adiposity and the
metabolic syndrome also appear to be positively influenced by nut consumption. The
author also added that epidemiologic studies and clinical trials suggested that regular nut
consumption is unlikely to contribute to obesity and may even help in weight loss. In
conclusion, nuts are nutrient rich foods with wide-ranging cardiovascular and metabolic
benefits, which can be readily incorporated into healthy diets (Ros, 2010).
The high MUFA content of most tree nuts and peanuts and high PUFA content of
walnuts and pine nuts lends support to the investigation of potential effects of nuts on
glycemic control and CVD risk in individuals with diabetes. Two random control trials
tested the effects of walnuts against general advice or advice to consume specific PUFArich foods. There were no significant differences among groups for glycemic control
(Gillen et al., 2005; Ma et al., 2010). One double-blinded study compared 10% of total
calories from fat of almonds or olive/canola oil in the context of either a high-fat (37%) or
low-fat (25%) diet and also did not find significant differences in glycemic control
(Lovejoy et al., 2002).
Results relating to measures of CVD risk were mixed. Addition of walnuts led to no
significant differences in TC and LDL-C; however, improved endothelial function was
observed (Ma et al., 2010). A study found that HDL-C was significantly lower in the group
receiving almonds (vs. olive/canola oil). The authors concluded that total dietary fat had a
greater effect on serum lipids than did fat source (Lovejoy et al., 2002).
Two cross-sectional studies reported associations between nut consumption and
lower-risk CVD risk markers. Nuts, as a part of the Mediterranean-style eating pattern, had
an independent effect on adiponectin levels, which were 12% higher in the highest nut
intake quintile versus the lowest (Mantzoros et al., 2006). Consumption of at least five
servings per week of nuts or peanut butter was significantly associated with a more
favorable lipid profile (lower TC and LDL-C). There were no significant associations for
inflammatory markers (Li et al., 2009).
2.3.7. Dietary Protein Intake
One metabolic unit-type crossover random control trial examined the effects of
higher protein versus usual protein intake (30% vs. 15% of calories as protein with fat
remaining constant at 25–30%) on glycemic control and CVD risk in individuals with
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T2DM. Durations of follow-up ranged from 4 to 16 weeks, and sample sizes were small
(range 12–29 participants in the higher-protein intervention). The result showed that
HbA1c decreased 0.8% and 0.3% after 5 wk of the high-protein and control diets,
respectively; the difference was significant (P < 0.05). The rate of change over time was
also significantly greater after the high-protein diet than after the control diet (P < 0.001).
Fasting TG was significantly lower after the high-protein diet than after the control diet
(Gannon et al., 2003).
The 4-year randomized control trial reported that the replacement of 35% of animal
protein with textured soy protein resulted in significant improvements in FBG and TC,
LDL-C, and TGs, but no significant changes in kidney function versus control (Azadbakht
et al., 2008). In two crossover randomized control trials, it was found that the dark chicken
meat group significantly improved TC, TGs, and urinary albumin excretion rate, and the
low-protein/vegetables group significantly improved TC and glomerular filtration rate
versus the red meat control group (Gross et al., 2002; de Mello et al., 2006). A case-control
study indicated that a high intake of fish protein was associated with a decreased risk of
micro/macroalbuminuria in youth with type 1 diabetes (Möllsten et al., 2001).
2.3.8. Meats, Poultry, and Fish
In two crossover random control trials, a usual diet with dark chicken meat
replacing red meat was compared with a low-protein/vegetable diet. There were no
significant differences among groups for FBG, LDL-C, and HDL-C. TC was significantly
lower after the chicken and the vegetable protein diet versus the red meat diet, and TGs
were significantly lower after the chicken diet versus the red meat diet and the vegetable
protein diet (Gross et al., 2002; de Mello et al., 2006).
In women with T2DM, a high intakes of both heme-iron and red meat were
associated with a significantly increased risk of fatal CHD (P= 0.003 and 0.018), coronary
revascularization (P= 0.02 and 0.06), and total CHD (P= 0.0009 and 0.007). Women with
the highest intake of heme iron had 50% (6-94%) increased risk of total CHD compared
with those with the lowest intake (Qi et al., 2007).
Functional foods, such fish oils - in particular n-3 polyunsaturated fatty acids (n-3
PUFAs) on glucose control, blood pressure, inflammation and oxidations is a strategy in
individuals with T2DM to decrease the risk of complications (Rudkowska, 2010).
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2.3.9. Vegetables and Fruit group
Vegetables group: includes vegetables that contain few calories, carbohydrates,
and protein. These non-starchy vegetables may be fresh, frozen, or canned vegetables.
Vegetable juice is also found in this group. Non-starchy vegetables are a real nutrition
bargain. They are rich in vitamins and minerals. Vegetables are also low in calories and fat,
and they are a good source of fiber. Since vegetables are lower in carbohydrates than fruit,
they can often be eaten in much larger servings and more often than fruit (University of
Illinois Extension, 2009). One serving from the vegetable group contains about 25 calories,
2 grams of carbohydrate, and 5 grams of protein. Examples of one serving from this group
would include: 1/2 cup cooked vegetables (cooked spinach or cooked broccoli), or 1 cup
raw vegetables (lettuce or mushrooms), or 1/2 cup of vegetable juice (University of Illinois
Extension, 2009).
Fruit group: include fresh, frozen, canned and dried fruit as well as fruit juices. All
fruits are grouped together because all of their calories come from carbohydrates. Fruits
contain very little protein and no fat. Although foods with carbohydrates raise blood
glucose, people with diabetes do not need to avoid fruits or fruit juice. In fact, it is
important that everyone eat at least 2 servings of fruit every day. However, as with other
foods, fruits need to be part of the meal plan (University of Illinois Extension, 2009). One
serving from the Fruit Group contains about 60 calories and 15 grams of carbohydrate.
Examples of one serving from this group would include: One small piece of fresh fruit
(like an apple or orange that is the size of a tennis ball) or 1/2 cup of canned or fresh fruit
(like fresh pears or peaches canned in water) or 1/2 cup of unsweetened fruit juice (like
unsweetened orange juice) or 1/3 cup of some fruit juice that is naturally higher in
carbohydrates (like prune juice or cran-berry juice) or 1/4 cup dried fruit (like raisins)
(University of Illinois Extension, 2009).
2.3.10. Vitamin and/or Mineral Supplementation
In a randomized, double-blind, placebo controlled clinical trial, 69 T2DM patients
were randomly divided into four groups, each group receiving one of the following daily
supplement for 3 months; mineral group: 200 mg Mg and 30 mg Zn (n = 16), vitamin
group: 200mg Vitamin C and 150 mg Vitamin E (n = 18), minerals plus vitamins group
(n= 17), placebo group (n = 18). The mean serum levels of HDL-C increased significantly
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in the mineral plus vitamin group by 24% (50.4 ± 19.3 mg/dl versus 40.6 ± 10.8 mg/dl).
There was no significant changes in the levels of this parameter in the other three groups.
Serum levels of TC, LDL-C and TG were not altered after supplementation in all four
groups (Farvid et al., 2004).
2.3.11. Dairy Products Intake
Mohamad et al. (2009) found that adding camel’s milk to the usual diets of youth
newly diagnosed with type 1 diabetes significantly reduced HbA1C and mean dose of
insulin compared with usual diets alone. Subjects were randomly divided into two groups
of 27 patients: one received usual management (diet, exercise, and insulin), whereas the
other received 500 mL of camel milk daily in addition to standard management. A control
group of 10 healthy subjects was also assessed. The following parameters were evaluated
at baseline and at 4 and 16 weeks: fasting blood sugar, HbA1c and body mass index. The
following parameters were significantly different between the usual-management group
versus the camel milk group after 16 weeks: fasting blood sugar (227.2 ± 17.7 vs. 98.9 ±
16.2 mg/dL), HbA1c (9.59 ± 2.05 % vs. 7.16 ± 1.84 %), and body mass index (18.43 ±
3.59 vs. 24.3 ± 2.95 kg/m2) These results suggest that daily ingestion of camel milk can aid
metabolic control in young type 1 diabetics, at least in part by boosting endogenous insulin
secretion (Mohamad et al., 2009).
Another study examine the effect of dairy calcium consumption on weight loss and
improvement in CVD and diabetes indicators among 259 overweight T2DM patients, with
an average BMI >31 kg/m2 and mean age of 55 years. The result showed that weight-loss
was associated with high tertile of dairy calcium intake, the odds ratio for weight loss of
>8% was 2.4, P= 0.04, compared with the first tertile, after controlling for nondairy
calcium intake, diet type, and the change in energy intake from baseline. An ancillary
report no difference was found at baseline between the intervention groups in CVD risk
factors, diabetes indicators, macronutrient intake, and nutrient intake from dairy products
(Shahar et al., 2007)
2.4. Long Term Diabetes Complications
Perhaps the hardest thing about living with diabetes is thinking about the possibility
of complications. The key is the same for all diabetes-related complications: keeping blood
glucose levels close to normal can help prevent or delay their occurrence (ADA, 2005).
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2.4.1. Diabetes Complications with Glucose Connection
Almost all of the complications of diabetes are caused by having too much glucose
in the blood. A major problem and the cause of many health problems associated with
diabetes is that the small blood vessels that carry blood throughout the body get clogged
up. Blood can’t get to where it needs to be. This causes problems with circulation to the
small blood vessels and leads to eye disease (retinopathy) and kidney damage
(nephropathy). Too much glucose can also speed up the normal hardening of the arteries
(atherosclerosis) that occurs as age. This decreases blood flow to the heart, which can
cause a heart attack, and to the brain, which can cause a stroke. Too much glucose can also
damage nerve cells and delay, change, or halt the electrical messages that nerve cells send
through-out the body, especially to the feet. The Diabetes Control and Complications Trial
(DCCT) and the United Kingdom Prospective Diabetes Study (UKPDS) showed that
keeping blood glucose levels as close to normal as possible can help prevent or slow the
progression of many of the complications of diabetes. The DCCT examined more than
1,400 people with type 1 diabetes for 10 years, and the UKPDS studied people with type 2
diabetes for over 20 years. Those people who kept their blood glucose levels as close to
normal as possible ended up with less eye disease, less kidney disease, and less nerve
damage (ADA, 2005).
2.4.2. Cardiovascular Complication:
People with diabetes are 2 to 4 times more likely to get heart disease; 5 times more
likely to have a stroke than people without diabetes; at risk for CVD, which causes more
than half of the deaths in older people with diabetes. Most of the cardiovascular
complications related to diabetes have to do with a blockage or slowdown in blood flowing
throughout the body. Diabetes can change the chemical makeup of some of the substances
found in the blood, and this can cause the openings in blood vessels to narrow or to clog up
completely. This is called atherosclerosis, or hardening of the arteries, and diabetes seems
to speed it up. Blood vessels can become clogged in several ways. If there are too many
lipids (fats) in the blood, such as cholesterol and TG, they can collect in the walls of the
blood vessels. Diabetes changes the number and makeup of proteins that deliver lipids to
cells. But if blood glucose levels is lower, these so-called lipoproteins will return to normal
and do their job of delivering and removing lipids to cells in blood vessels. Blood lipids
can also accumulate if eating too much fat and cholesterol. And if there is also too much
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glucose in the blood, these lipids are more likely to clog blood vessels. That’s why it is
important to pay attention to fats in diet. By keeping blood glucose levels on target and
limiting saturated fat intake, can prevent clogging of blood vessels. When blood vessels
narrow or clog because of CVD, the blood supply to the heart, brain, and other tissues and
organs can be restricted. If blood to the heart is slowed for a time, it can cause chest pain
known as angina. Angina is not itself a disease, but it can give a warning that something is
slowing the flow of blood to the heart. A complete stoppage of blood is a heart attack.
When the blood flow to the brain is cut off, this can cause a stroke. Blockages in the
arteries of the legs can cause leg pain known as intermittent claudication (ADA, 2005).
2.4.3. Diabetic Retinopathy
Diabetic retinopathy is estimated to be the most frequent cause of new blindness
among adults aged 20–74 years. After 20 years of diabetes more than half of all people
with type 2 diabetes develop some signs of retinopathy. There are two major forms of
retinopathy. In one type, called non-proliferative (or background) retinopathy, blood
vessels can close off or weaken. When this happens, they leak blood, fluid, and fat into the
eye. Although this can lead to blurry vision, it does not cause blindness, unless there is
leak-age in the macula, the area of the retina near the optic nerve that is responsible for
most of our vision. Non-proliferative retinopathy can progress to a more serious, although
less common, form of eye disease called proliferative retinopathy. This occurs when new
blood vessels sprout, or proliferate, in the retina. This may seem like a good thing, but the
new vessels don’t grow in the way they should. Instead, they grow out of control. They are
fragile and rupture easily during exercise or even while sleeping, especially if you have
high blood pressure. When this happens, blood can leak into the fluid filled portion of the
eye in front of the retina. This can block the light coming into the eye and impair vision. In
addition, scar tissue can form on the retina. The scar tissue often shrinks, and when that
happens, it can tear the layers of the retina apart. This damages your eyesight. Glaucoma,
or high pressure within the eye, and cataracts occur more often in people with diabetes. If
found early, glaucoma can be treated. Retinopathy can also cause swelling of the macula of
the eye. Because the macula is that central portion of the retina that allows you to see fine
detail, when it swells, vision can be impaired and blindness can result. This condition is
known as macular edema. There are several reliable ways to lower your risk of impaired
vision from retinopathy First, get a yearly eye exam from an eye doctor (ophthalmologist
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or optometrist). Adults with type 2 diabetes need an eye exam shortly after diagnosis. eyes
should be dilated for the exam. The early detection of any eye problems is critical to
keeping vision. Second, keeping blood glucose levels as near to normal as possible. The
DCCT found the most striking results of intensive management in preventing retinopathy.
The UKPDS showed that people with type 2 diabetes who lowered their blood glucose and
blood pressure also lowered their risk of retinopathy. So the third step is to lower your
blood pressure (American Diabetes Association, 2005).
2.4.4. Diabetic Nephropathy
Approximately 43% of new cases of end-stage renal disease (kidney failure) are
due to diabetes. All people with diabetes, around 30% have nephropathy. Diabetic
nephropathy is characterized by Albuminuria decreasing glomerular filtration rate and
increasing blood pressure. Albumin is one of the two main protein factions of blood. It
functions in maintaining oncotic pressure and in transportation of bilirubin, fatty acids,
drugs, hormones, and other substances that are insoluble in water. Protein is normally
almost completely reabsorbed by the kidneys and undetectable in the urine. Therefore the
presence of detectable albumin, or protein, in urine is indicative of abnormal renal function
(Chernecky & Berger, 2008).
Histologically, the diabetic kidney is characterized by increased glomerular volume
secondary to basement membrane thickening and mesangial enlargement, hyaline deposits
and glomerular sclerosis due to mesangial expansion and/or ischemia. The hypertension of
diabetic nephropathy appears to be of renal origin and to occur after the onset of
microalbuminuria. As proteinuria also reflects widespread vascular damage affecting both
small and large vessels, the condition is associated with a poor prognosis unless special
strategies are adopted. The causes of death include not only end-stage renal failure, but
also myocardial infarction, cardiac failure and cerebrovascular accidents. Type 2 diabetic
patients with nephropathy are more likely to die because of major vascular disease than
uremia. There is evidence that establishing strict glycemic control and adopting a diet of
moderate protein restriction may also retard the progression of established nephropathy
(Scobie, 2007).
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2.4.5. Diabetic Neuropathy
About 60 to 70% of people with diabetes have mild to severe forms of neuropathy.
Autonomic neuropathy occurs in 20 to 40% of people with longstanding diabetes. Diabetes
usually doesn’t impair the brain and spinal cord (central nervous system), but the nerves in
the rest of the nervous system (peripheral nervous system) can be damaged. They may be
unable to send messages, send them at the wrong times, or send them too slowly. In
addition, the nerves send signals to so many places in the body, nerve damage can cause a
range of effects. May be pain in feet or hands, trouble with digestion or bladder or bowel
control, and experience sexual dysfunction or loss of sensation or feeling. All of these
symptoms could be caused by diabetic neuropathy. No one really knows for sure why high
blood glucose causes nerve damage. It may be that proteins coated with glucose cause
direct damage, or high levels of glucose may upset the chemical balance inside nerves, or
the blood supply to nerves may be cut off or constricted, and nerves may not receive the
oxygen they need. Single nerves can also get squeezed by the tissues surrounding them.
However, neuropathy can have causes other than diabetes (Chernecky & Berger, 2008).
2.5. Prognosis of DM:
The prognosis in patients with DM is strongly influenced by the degree of control
of their disease. Chronic hyperglycemia is associated with an increased risk of microvascular complications, as shown in the Diabetes Control and Complications Trial (DCCT)
in individuals with T2DM (UK Prospective Diabetes Study, 2010).
In the DCCT, intensive therapy to maintain normal blood glucose levels greatly
reduced the development and progression of retinopathy, micro-albuminuria, and
neuropathy over 7 years. The Epidemiology of Diabetes Interventions and Complications
Study, an observational study that followed the patients previously enrolled in the DCCT,
demonstrated that benefit has continued since the DCCT trial ended in 1993--a sort of
legacy effect (Albers et al., 2010).
In the UKPDS, more than 5000 patients with T2DM were followed up for up to 15
years. Those in the intensely treated group had a significantly lower rate of progression of
microvascular complications than that of those receiving standard care. Rates of
macrovascular disease were not altered except in the metformin-monotherapy arm in obese
individuals, in which the risk of CVD was significantly decreased. Moreover, severe
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hypoglycemia occurred less often than it did in patients with type 1 diabetes in the DCCT.
In the 10-year follow-up to the UKPDS, there was a continued reduction in microvascular
and all-cause mortality, as well as cardiovascular events in the previously intensively
treated group (total follow-up of 20 years, half while in the study and half after the study
ended). Other, shorter studies showed no improvement in CVD events and death with tight
control (lower targets than in UKPDS) (Shurraw et al., 2011).
Overall, these studies suggest the following: tight glycemic control (HbA1C < 7%
or lower) is valuable in terms of microvascular and macrovascular disease risk reduction in
patients with recent-onset disease, no known CVD, and a longer life expectancy. In
patients with known CVD, a longer duration of diabetes (15 or more years), and a shorter
life expectancy, tighter glycemic control is not as beneficial, particularly regarding CVD
risk. Efforts should be undertaken to avoid episodes of severe hypoglycemia, as these
events may be particularly harmful in older individuals with poorer glycemic control and
existing CVD (Christman et al., 2011).
One prospective study with a long follow-up challenges the concept of coronary
disease risk equivalency between nondiabetic patients with a first myocardial infarction
and patients with type 2 diabetes but without any cardiovascular disease. The study found
that patients with type 2 diabetes had lower long-term cardiovascular risk compared with
patients with first myocardial infarction. Other studies have similarly questioned this risk
equivalency (Wannamethee et al., 2011).
Patients with diabetes have a lifelong challenge to achieve and maintain blood
glucose levels as close to the reference range as possible. With appropriate glycemic
control, the risk of microvascular and neuropathic complications is decreased markedly. In
addition, if hypertension and hyperlipidemia are treated aggressively, the risk of
macrovascular complications decreases as well these benefits are weighed against the risk
of hypoglycemia and the short-term costs of providing high-quality preventive care.
Studies have shown cost savings due to a reduction in acute diabetes-related complications
within 1-3 years after starting effective preventive care (Nicolau et al., 2012).
Nicolau et al. (2012) found that the impact of hyperglycemia as a risk factor for
death following acute myocardial infarction is more pronounced in younger patients (age <
50 y). The risk does not span across all ages. Some studies suggest that broad-based focus
on treatment (eg, glycemia, nutrition, exercise, lipids, hypertension, smoking cessation) is
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much more likely to reduce the burden of excess microvascular and macrovascular events
(Cano et al., 2010; Nicolau et al., 2012).
2.6. Prevention of type 2 diabetes
The best description of prevention of T2DM in “Diabetes in Clinical Practice
book”. Nicholas, et al. (2006) showed that it is possible to prevent or at least delay diabetes
development in high-risk individuals. Consequently, it is recommended to try and find
individuals of high-risk and intervene to reduce this risk. As mentioned earlier, the best
correlation of the risk for DM development has been found for individuals with glucose
intolerance (IFG or IGT) and consequently it is recommended to find such individuals in
the general population by measuring FBG and performing an OGTT. These tests should be
focused on individuals with increased DM risk, such as those who are >45 years of age,
especially with obesity (BMI>25 kg/m2) who have additional risk factors as follows: first
degree relative with T2DM; sedentary lifestyle; history of GDM or birth of a child with
weight>4kg; presence of hypertension or dyslipidaemia (HDL-C <35 mg/dl and/or TG
>250 mg/dl; polycystic ovary syndrome; history of angiopathy; or a previous examination
that showed glucose intolerance (IFG or IGT). If the results are normal, it is recommended
to repeat the screening tests every three years, because this time interval is considered
insufficient for diabetic complications (Nicholas et al., 2006).
In the event of glucose intolerance, advice is recommended to change the lifestyle,
aimed at the reduction of obesity and altering the sedentary life with diet and exercise.
Screening for the possible development of DM is should be repeated every 1–2 years in
these individuals (again with measurements of FBG or/and OGTT). At the same time,
screening and proper treatment of the other risk factors for atherosclerosis are also
recommended, such as hypertension, dyslipidaemia and smoking (Nicholas et al., 2006).
Pharmaceutical treatment for the prevention of DM is not currently recommended
for the individuals with IFG or IGT, since this is less effective than modification of the
lifestyle. Furthermore, intervening and modifying the diet and exercise of pre-diabetic
people also simultaneously helps to improve the other risk factors for heart disease
(hypertension, dyslipidaemia, obesity). The big question is how much the high-risk
individuals are able to change their lifestyle (losing weight with diet and exercise) and
whether they can maintain these changes over a long period (Nicholas et al., 2006).
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CHAPTER III
SUBJECTS AND METHODS
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Subjects and Methods
3.1. Study Design
The study is a descriptive analytical cross-sectional design. Cross sectional design
is useful for descriptive purposes. It shows the cause and effect, and examines the dietary
habits on both glycemic control (HbA1c) and diabetes risk profile including; TC, TG,
LDL-C, HDL-C, blood pressure and body mass index. In addition, it examines these risk
factors on long term complications of T2DM, aiming to minimize these complications.
Cross sectional study can give some indications about the dietary habits, glycemic control
and diabetic risk profile among different age and gender groups of type 2 diabetic patients.
3.2. Study population
The target population is all registered type 2 diabetic patients among different age
and gender groups at Al- Remal Primary Health Care Center in Gaza strip, which is the
biggest Primary Health Clinic in Gaza City.
3.3. Sample Size
According to non-communicable disease department at Al-Remal Clinic (2009),
1650 patients are registered for type 2 diabetes. These patients represent the total study
population. The researcher uses Epi-info (epidemiological information statistical program,
version 6) sample statistical calculator, and considers that the lowest expected frequency
for modifiable risk factor in diabetes is hypertension as 24.5% (UNRWA, 2007) and worst
acceptable answer as 19%. The sample size equals 206 at 95% confidence level (Annex 3).
3.4. Sampling:
Subjects were randomly selected using proportional systemic sample method.
Sample interval was every eighth patient (1650/ 206 = 8). The first file selected randomly
and considered the first subject of the sample.
3.5. Study Setting:
The place of the study was the primary health care center at Al-Remal clinic in the
Gaza City, which is the largest primary health clinic in Gaza Strip.
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3.6. Period of the Study:
A pilot study was conducted in the last ten day of October, 2011. Actual data
collection started on the first November, 2011 and continued to the end of Jun, 2012.
3.7. Eligibility Criteria:
3.7.1. Inclusion Criteria:


Adult males or females who were diagnosed with type 2 DM > 1 years.



Have a recent biochemical test (HbA1c, TC, TG and HDL-C) in patient's file.



Aged from 30 years and above.



Live in Gaza Government – Gaza strip



Registered at Al-Remal Primary Health Care Center at the area of Gaza City.

3.7.2. Exclusion criteria:


Patients diagnosed with type 1 DM, gestational diabetes and diabetes due to other
causes were not taken in to account.



Patients who were less than 30 years old.



Primary hypertension patients.



Any disease which might impair the accuracy of the HbA1c result such as anemia
or any blood diseases .

3.8. Data Collection:
Data were collected by the researcher using face to face questionnaire with the
participants at Al-Remal Health Care Clinic, started at Nov. 2011 and end at Jan. 2012.
The average time for interview was 20 minutes. Weight, height and blood pressure were
measured by researcher using valid equipment. Biochemical investigation for each
participant were recorded from patient’s file for HbA1c and fasting lipid profile.
3.9. Content Validity:
Content validity were conducted before data collection by submitting the
questionnaire to a panel of experts including researchers, health professionals and experts
in the field of nutrition and public health (Annex 4). The experts were asked to evaluate the
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relevance, clarity and completeness of each item as well as the suitability of the tool for
measuring the study objectives. According to the feedback obtained, the questionnaire was
modified. Further items were added by the researcher according to the issues raised during
the proposal discussion and the final modification was made with the help of the
supervisor.
3.10. Pilot Study:
Pilot testing was carried out prior starting real data collection. The aim of the pilot
study was to check reliability and validity of the questionnaire and the other tools as well
as to evaluate the possible outcomes.

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.
3.11. Tools of the Study:
3.11.1. Interview Questionnaire:
Face to face interviews for all participants were carried out by the researcher
himself (Annex 7 & 8). The questionnaire was designed to cover areas of the study
objectives. The questioner was mostly close-ended questions and constructed and
introduced in Arabic language. In addition to the attached explanatory form (Annex 5 & 6),
the interviewer answered all questions and inquires that were asked by the subjects and
explained to each participant the importance, aim and purpose of the study.
The Questionnaire Consisted of the Following Four Parts:


Part One: involving the socio-demographical and economic factors including; age,
sex, marital status, education level, occupational status, household monthly income.



Part Two: including the medical history of diabetic complications; retinopathy,
nephropathy, neuropathy, CHD, CVA and Hypertension.



Part Three: Self-developed dietary habits total scores tool, which include; 20 items
in the form of never, rarely, sometimes, often and always answers. It was used as an
assessment tool in order to examine the three dimensions of dietary habits.
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First dimension: (meal planning) such as; eating five meals daily (including; 3
main meals and two snacks), regularity and timing pattern of eating meals and
counting the amount of meal. Scale items from one to four answered the first
dimension.



Second dimension: (selection of unhealthy diet) such as; eating fried meals,
using of margarine or butter in the preparation of meals, eating a dessert
without restricting the amount, eating canned foods, eating chicken or bird with
skinning, eating meat fat (fatty meat) in meals, adding salt on food during meals
and eating junk food like (Hamburger or Shawarma), scale items from five to
twelve answered the second dimension.



Third dimension: (selection of healthy diet) such as; eating fresh vegetables,
eating only one kind of fruit every snack, eating boiled or grilled meals,
drinking beverages such as (coffee and tea) without added sugar or added a
saccharin or something like, limiting a specific carbohydrates (e.g., bread,
pasta, rice, potatoes or desserts), using sunflower oil or olive oil in the
preparation of meals, drinking approximately 2 liters or/more of water or fluids
daily and taking prescribe multivitamin. Scale items from thirteen to twenty
answered the third dimension.

Total score dietary habits was enrolled into two category good and poor dietary
habits. The lowest score = 20, and the higher score = 100, mean total score = 60,
<60 = poor dietary habits, ≥60 = good dietary habits. This tool may have a negative
or positive relation with glycemic control and diabetic risk profiles in type 2
diabetes.


Part Four: Food Frequency Questionnaire (FFQ) tool; which was used to cover the
main five food groups included; carbohydrates group, vegetables group, fruits
group, meats, chicken and fish group, milk and milk product group. The answer
recorded code of frequency (0) not consume, (1) 1-3/month, (2) once/week, (3) 24/week, (4) 5-6/week, (5) once/day (6) 2-3/day (7) 4-5/day (8) 6 or more/day. The
mean score for each dietary group was considered the following:


(< 10) = not consume,



(10- < 20) = 1-3/month,



(20- < 30) = once/week,



(30- < 40) = 2-4/week,
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(40- < 50) = 5-6/week,



(50- < 60) = once/day,



(60- < 70) = 2-3/day



(70- < 80) = 4-5/day



(≥ 80) = 6 or more/day.

Part Five: This part is concerned with anthropometric measurements for height in
meter, weight in kilogram, to calculation of body mass index, and measuring of
blood pressure.



Part Six: This part is concerned with biochemical studies for HbA1c, Lipid profiles
(TC, TG, LDL-C and HDL-C).

3.11.2. Body Mass Index Measurement:
This study adopted the definition of the World Health Organization (2000),1 in
which body mass index categorized as underweight (<18.5), normal weight (18.5–24.9),
overweight (25-29.9) and obese (30 or higher).
Body weight was measured to the nearest 100 gm. A professional weighing scale (SECA
type) was used, which was zeroed before and after every measurement. Each subject was
asked to take off the heavy clothes and shoes, and to keep on light clothes and remove
heavy objects such as wallet and mobile prior to standing on the weighing scale and then,
step onto it with weight distributed evenly on both feet and where the arrow aligned, the
weight was recorded (National Health and Nutrition Examination Survey, 2004).
The height was measured in centimeter by using stadiometer (SECA type). Each
participant was asked to stand fully erected against the wall, maintain head in a position of
a straightforward gaze and feet slightly apart with the back of the head, scapulae, buttocks,
calves and heels are positioned in contact with the wall. Then, the researcher lowered the
sliding bar horizontally to the participant's head to where the bar is locked and the
measurement was read and recorded. For more accuracy, height and body weight were
recorded by the same observer and by using the same scales on the two occasions
(National Health and Nutrition Examination Survey, 2004).

1 BMI = W / H ², where W is the weight in kilograms and H is the height in meters.
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3.11.3. Blood Pressure Measurement:
Blood pressure is measured by using a blood pressure cuff and stethoscope. With this
method, the cuff is inflated and a stethoscope is used to listen as blood flows through the
brachial artery in the arm. The systolic blood pressure is determined when the heartbeat is
first heard as the cuff deflates. The diastolic blood pressure is determined when the
heartbeat is last heard. Blood pressure (systolic and diastolic) recordings were made after
the subjects had rested in the sitting position for 10 minutes using a validated
sphygmomanometer. Three separate readings were taken and their mean was recorded
(Pickering et al., 2005).
3.11.4. Calculation of LDL:
Low-density lipoprotein cholesterol is measured in mg/dl by using Friedewald
equation [LDL cholesterol = TC – HDL-cholesterol – (0.20 × TGs)] (Friedewald et al.,
1972; Warnick et al., 1990).
3.12. Ethical Considerations:


Approval was obtained from College of Pharmacy and Dean of Postgraduate
Studies & Research Affairs.



Permission letter was obtained to conduct the study at Al-Remal primary health
care clinic from Ministry of Health in Gaza strip.



Written consent form was obtained from each participant; every participant was
receive a complete explanation about the purpose of the study, length of interview,
the risk and benefits of the study and the investigation agency as well as the name
of the researcher. And this information was confidential and they have the right to
participate or not.



All ethical considerations were maintained, including respect of people, truth, and
confidentiality.

3.13. Statistical Analysis:
Data analysis was performed using SPSS, version 19.0. Descriptive statistics
(Frequencies, Independent-samples T-test, one way ANOVA, Cross tabulation and Chisquare value) were used to describe the variables and Bi-variate correlation (for binary
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outcome) was used to test the association between variables. The statistically significant
result means that the P-value < .05. The confidence intervals (CI) were reported as 95%.
3.14. Limitation of the Study:
The researcher faced many obstacles before the initiation of the study and
considered the following points as limitations faced during the study:


Because of the culture of subjects, the large sample size, time constrains and lack of
cooperation, it was not possible to benefit from a more sensitive measure of dietary
intake which are 24 hours or seven days diet recall.



Lack of fund and the high cost of biochemical tests, and other materials and
equipment that were used in the study.



The limited resources such as reports, statistical data, books and journals.



The frequent electricity cutoff.
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Results
Part One:
This part is concerned with description statistics of socio-demographic and
economic characteristics, biochemical investigation, body mass index and blood pressure
measurement of the study sample.
4.1.1 Socio-Demographic and Economic Characteristics
Table 4.1.1 Socio-demographic characteristics of the study population (n=206)
Characteristics
Gender

Frequency
Percentage
84
40.8
Male
122
59.2
Female
45
21.9
Age Categories
30-44 years old
142
68.9
45-59 years old
19
9.2
60 years or above
(M=50.2, SD= ± 7.4 years)
179
86.9
Marital Status
Married
27
13.1
Unmarried
149
72.3
Education levels
Low educated (≤ 12 years)
57
27.7
High educated(> 12 years)
78
37.9
Occupation status
Worked
128
62.1
Not worked
133
64.6
Monthly income*
Below the poverty line
73
35.4
Above the poverty line
* Approximately NIS 2,000 (equal to US$ 501.2) or less fall below the poverty line
(Poverty in the occupied Palestinian Territories, 2007).

Table 4.1.1 presented socio-demographic and economic characters of study
population (n=206). Females represented 122 (59.2%), and males 84 (40.8%). The mean
age of study population was 50.19 ± 7.4 years with range of 32 to 72 years. Age
classification showed that the highest percentage was noticed among the age group 45-59
years 142 (68.9%) . The lowest percentage was recorded in the age group 60 years and
above 19 (9.2%). The married and unmarried participants were 179 (86.9%), 27 (13.1%),
respectively. A total of 149 (72.3%) of the study population was low educated (≤ 12 years)
and 57 (27.7%) was highly educated (> 12 years).
Regarding the occupation status, the frequency and percentage of working group
were 78 (37.9%) and those who did not work were 128 (62.1%). The frequency of study
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population with monthly income below the poverty line was 133 (64.6%) and above the
poverty line was 73 (35.4%).
4.1.2 Biochemical Investigation:
4.1.2Biochemical investigations of the study population(n=206)
Glycemic control and lipid profile
HbA1c

Controlled
Uncontrolled
Total

Cut-off point

Frequency

Percentage

< 7%
≥ 7%

112
94
206

54.3
45.7
100

(M=7.02, SD= ± 0.78%)
84
40.8
TC
Normal
< 200 mg/dl
122
59.2
Hypercholesterolemia
≥ 200 mg/dl
Total
206
100
(M=210.45, SD= ± 49.59 mg/dl)
53
25.7
Triglyceride
Normal
< 150 mg/dl
153
74.3
Hypertriglyceridemia
≥ 150 mg/dl
Total
206
100
(M=236.72, SD= ± 121.67 mg/dl)
67
32.5
LDL-C
Normal
< 100 mg/dl
139
67.5
Abnormal
≥ 100 mg/dl
Total
206
100
(M=126.57, SD= ± 47.49 mg/dl)
135
65.5
HDL-C
Abnormal
< 40 mg/dl
71
34.5
Normal
≥ 40 mg/dl
Total
206
100
(M=36.54, SD= ± 7.14 mg/dl)
Note: HbA1c: hemoglobin A1c, TC: total cholesterol, LDL-C: low density lipoprotein cholesterol,
HDL-C: high density lipoprotein cholesterol, M: mean, SD: stander deviation.

Table 4.1.2 presented the cutoff point, M± SD, frequency and percentage of both
glycemic control and lipid profile investigation of the study population. The controlled and
uncontrolled HbA1c were found in 112 (54.5%) and 94 (45.6%) of the study population.
The highest frequency among study population was among hypercholesterolemia 153
(74.3%) and normal 53 (25.7%).The highest frequency was among hypertriglyceridemia
153 (74.3%).The highest frequency was among high LDL-C 139 (67.5%). Finally HDL-C
36.54 ± 7.14 mg/dl, the highest percentage among abnormal was 135 (65.5%).
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4.1.3 Body Mass Index (BMI)
Table 4.1.3Frequency and percentage of body mass index of the study population (n=206)
Body Mass Index (BMI)(Kg/m2)
Normal
Overweight
BMI*
Obese

C-off point
Frequency
Percentage
5
2.4
18.5-24.9
97
47.1
25.0-29.9
104
50.5
≥ 30
2
(M=30.9, SD= ± 4.29 Kg/m )
* BMI ranges for adults are underweight when BMI ( < 18.5 Kg/m2), normal when BMI range is
between (18.5- 24.9 Kg/m2), overweight when BMI range is between (25-29.9 Kg/m2) and obese
when BMI range is (≥ 30 Kg/m2) (CDC, 2009).

Table 4.1.3 participants were allotted into three groupa ccording to BMI. The
results showed that the mean BMI of the study population was 30.90 ± 4.29 Kg/m2. 97
(47.1%) overweight and 104 (50.5%) obese.
4.1.4 Blood Pressure:
Table 4.1.4Frequency and percentage of blood pressure of the study population (n=206)
Blood Pressure (BP)(mm/Hg)
Systolic BP
Normal
Abnormal

C-off point
Frequency
115
≤ 130 mm/Hg
91
> 130 mm/Hg
(M =132.3, SD= ± 15.7mm/Hg)
114
Diastolic BP
Normal
≤ 80 mm/Hg
92
Abnormal
> 80 mm/Hg
(M=84.4, SD= ± 10.6mm/Hg)
Note: BP: blood pressure, M: mean, SD: stander deviation

Percentage
55.8
44.2
55.3
44.7

Table 4.1.4 Presented mean systolic BP was 132.3 ± 15.7 mm/Hg and also the
mean was diastolic BP 84.37 ± 10.63 mm/Hg. The abnormal systolic BP and abnormal
Diastolic BP were found in 91 (44.2%) and 92 (44.7%) of the study population.
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Part Two:
This part describe the association between socio-demographic and economic
factors including; gender, age, marital status, educational level, occupational status and
monthly household income with both glycemic control (hemoglobin A1c) and diabetic risk
profiles (lipid profile, blood pressure and body mass index) among T2DM.
4.2.1 Gender and Both Glycemic Control and Diabetic Risk Profiles
Table 4.2.1 Cross-tabulation of gender and both glycemic control and diabetic risk profile
including; cholesterol, triglycerides, LDL-C, HDL-C and blood pressure (n=206)
Variables
HbA1c
Cholesterol mg/dl
TG mg/dl
LDL-C mg/dl
HDL-C mg/dl

Blood Pressure

Controlled
Uncontrolled
Normal
Hypercholesterolemia
Normal
Hypertriglyceridemia
Normal
Abnormal
Normal
Abnormal
Normal

Males
No. (%)
40 (47.6)
44 (52.4)
34 (40.5)
50 (59.5)
22 (26.2)
62 (73.8)
25 (29.8)
59 (70.2)
57 (67.9)
27 (32.1)
46 (54.8)

Females
No. (%)
72 (59)
50 (41)
50 (41)
72 (59)
31 (25.4)
91 (74.6)
42 (34.4)
80 (65.6)
78 (63.9)
44 (36.1)
66 (54.1)

χ2

p-value

2.61

0.107

0.01

0.942

0.02

0.90

0.49

0.483

0.34

0.56

0.925
0.01
Note. No.= number of participants, χ2= chi-square value, HbA1c= hemoglobin A1c,TG=
triglyceride LDL-C= low density lipoprotein cholesterol, HDL-C= high density lipoprotein
cholesterol.
38 (45.2)

Hypertension

56 (45.9)

Table 4.2.1 displayed that the glycemic control frequency & percentage of
controlled cases was higher among females than males (59% vs. 47.6%). The
hypercholesterolemia frequency was higher among females than males cholesterol
frequency (59%) vs. (59.5%). Hypertriglyceridemia frequency was higher among females
than males 91 (74.6%) vs. 62 (73.8%). The normal LDL percentage among females 42
(34.4%) was higher than males percentage 25 (29.8%).The normal HDL percentage among
females 78 (63.9%) and males percentage 57 (67.9%). High Blood pressure seemed closed
together among males and females. There was no association between gender and both
glycemic control (P= 0.107) and diabetic risk profiles; cholesterol (P= 0.947), TG (P=
0.942), LDL-C (P= 0.483), HDL-C (P= 0.56), hypertension (P= 0.925).
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Table 4.2.2 Relationship between gender and body mass index (n=206)
Gender
Males
Females

Body Mass Index
Normal

Overweight

Obese

No. (%)

2 (2.4)

48 (57.1)

34 (40.5)

No. (%)

3 (2.5)

49 (40.2)

70 (57.4)

χ2

P-value

5.56

0.053

Note. No.= number of participants, χ2= chi-square value

Table 4.2.2 showed that females obesity frequency and percentage was higher than
males 70 (57.4%) vs. 34 (40.5%). The association between gender and body mass index
was not statistically significant (P= 0.053).
4.2.2 Age Groups and Both Glycemic Control and Diabetic Risk Profiles
Table 4.2.3 Cross-tabulation of age groups and both glycemic control and diabetic risk
profiles including; cholesterol, triglycerides, LDL-C, HDL-C and Blood pressure (n=206)

Variables

Age Groups
45-59 Y
No. (%)
68(47.9)
74(52.1)
52(36.6)
90(63.4)
32(22.5)
110(77.5)

≤ 60 Y
No. (%)
11(57.9)
8(42.1)
5(26.3)
14(73.7)
3(15.8)
16(84.2)

Controlled
Uncontrolled
Normal
Hypercholesterolemia
Normal
Hypertriglyceridemia

30-44 Y
No. (%)
33(73.3)
12(26.7)
27(60)
18(40)
18(40)
27(60)

LDL-C
mg/dl

Normal
Abnormal

19(42.2)
26(57.8)

45(31.7)
97(68.3)

HDL-C
mg/dl

Normal

20(44.4)

99(69.7)

16(84.2)
16(84.2)

Abnormal

25(55.6)

43(30.3)

3(15.8)

Normal

35(77.8)

75(52.8)

2(10.5)

Hypertension

10(22.2)

67(47.2)

17(89.5)

HbA1c
Cholesterol
mg/dl
Triglyceride
mg/dl

Blood
Pressure

3(15.8)

χ2

pvalue

9.03

0.011*

9.55

0.008*

6.53

0.038*

4.40

0.111

12.89

0.002*

24.79

0.001*

Note. No.= number of participants, χ2= chi-square value, HbA1c= hemoglobin A1c, LDL-C= low
density lipoprotein cholesterol, HDL-C= high density lipoprotein cholesterol, * Statistically
significant at level P< 0.05.

Table 4.2.3 showed that the glycemic control frequency and percentage of
uncontrolled cases among age group 45-59 years 74 (52.1%) was higher than 30-44 years
12 (26.7%) and ≥ 60 years 8 (42.1%), and the hypercholesterolemia frequency among age
group 45-59 years 90 (63.4%) was higher than 30-44 years 18 (40%) and ≥ 60 years 14
(73.7%), also the hypertriglyceridemia frequency among 45-59 years 110 (77.5%). There
was statistically significant association between age groups and both glycemic control (P=
70

0.011) and diabetic risk profiles; cholesterol (P= 0.008), TG (P= 0.038), HDL-C (P=
0.002), hypertension (P= 0.001). However, there was no statistically significant association
with LDL-C (P= 0.111).
Table 4.2.4 Relationship between age groups and body mass index (n=206)

Obese
No. (%)
13 (28.9)

χ2

p-value

30-44 years

Normal
No. (%)
0 (0)

Body Mass Index
Overweight
No. (%)
32 (71.1)

45-59 years

4 (2.8)

59 (41.5)

79 (55.6)

14.73

.005*

≥ 60 years

1 (5.3)

6 (31.6)

12 (63.2)

Age groups

Note. No.= number of participants, χ2= chi-square value, *Statistically significant at level p<0.05.

Table 4.2.4 displayed that the highest obesity frequency and percentage were
among age group 45-59 years 79 (55.6%). The association between age and body mass
index was statistically significant (P= 0.005).
4.2.3 Marital Status and Both Glycemic Control and Diabetic Risk Profiles
Table 4.2.5 Cross-tabulation of marital status and both glycemic control and diabetic risk
profiles including; cholesterol, triglycerides, LDL-C, HDL-C and BP (n=206)
Marital Status
Unmarried
Married
No. (%)
No. (%)

Variables

HDL-C mg/dl
Blood Pressure

0.08

0.778

0.00

0.997

14 (51.9)

98 (54.7)

Uncontrolled

13 (48.1)

81 (45.3)

Normal

11 (40.7)

73 (40.8)

Hypercholesterolemia

16 (59.3)

106 (59.2)

Normal
Hypertriglyceridemia

6 (22.2)
21 (77.8)

47 (26.3)
132 (73.7)

0.20

0.655

Normal
Abnormal

10 (37)
17 (63)

57 (31.8)
122 (68.2)

0.29

0.591

Normal

18 (66.7)

177 (65.4)

9 (33.3)
15 (55.6)
12 (44.4)

62 (34.6)
97 (54.2)
82 (45.8)

0.02

0.894

Abnormal
Normal

Cholesterol mg/dl

LDL-C mg/dl

p-value

Controlled
Glycemic Control

Triglyceride mg/dl

χ2

Hypertension
0.02
0.894
Note. No.= number of participants, χ2= chi-square value, HbA1c= hemoglobin A1c, LDL-C= low
density lipoprotein cholesterol, HDL-C= high density lipoprotein cholesterol, * Statistically
significant at level P< 0.05
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Table 4.2.5 showed that HbA1c frequency & percentage of uncontrolled cases
among unmarried 13 (48.1%) was higher than married 81 (45.3%). Hypercholestrolemia
percentage among unmarried and married was closed toghther (59.3%) and (59.2%)
respectivelly. Abnormal LDL-cholestrol percentage among married 68.2% was higher than
unmarried 63%. Abnormal HDL-C percentage among married and unmarried 62 (34.6%)
and 9 (33.3%)respectively.There was no statistically significant association between
marital status and both glycemic control (P= 0.778) and diabetic risk profile; cholesterol
(P=0.997), TG (P= 0.655), HDL (P= 0.894), hypertension (P= 0.894) and LDL (P=
0.591).
Table 4.2.6 Relationship between marital status and body mass index (n=206)
Body Mass Index
Marital Status
Normal
Overweight
No (%)
No. (%)
0 (0)
14 (51.9)
Unmarried
5 (2.8)
83 (46.4)
Married
Note. No.= number of participants, χ2= chi-square value.

Obese
No. (%)
13 (48.1)
91 (50.8)

χ2

p-value

0.94

0.626

Table 4.2.6 showed that married obesity percentage was higher than unmarried
50.8% vs. 48.1%. The association between marital status and body mass index was not
statistically significant (P= 0.626).
4.2.4 Education Level and Both Glycemic Control and Diabetic Risk Profiles
Table 4.2.7 Cross-tabulation of education level and both glycemic control and diabetic risk
profiles including; cholesterol, triglycerides, LDL-C, HDL-C and Blood Pressure (n=206)
Variables
HbA1c
Cholesterol
mg/dl
Triglyceride
mg/dl

Controlled
Uncontrolled
Normal
Hypercholesterolemia
Normal
Hypertriglyceridemia

Low Educated
No. (%)
75 (50.3)
74 (49.7)
54 (36.2)
95 (63.8)
31 (20.8)
118 (79.2)

High Educated
No. (%)
37 (94.6)
20 (35.1)
30 (52.6)
27 (47.4)
22 (38.6)
35 (61.4)

Χ2

pvalue

3.53

0.042*

4.59

0.024*

6.83

0.009*

46 (30.9)
21 (36.8)
Normal
0.67 0.413
103 (69.1)
36 (63.2)
Abnormal
104 (69.8)
31 (54.4)
Normal
4.33 0.037*
HDL-C mg/dl
45 (30.2)
26 (45.6)
Abnormal
74 (49.7)
38 (66.7)
4.80 0.028*
Normal
Blood Pressure
75
(50.3)
19
(33.3)
Hypertension
Note. No.= number of participants, χ2= chi-square value, HbA1c= hemoglobin A1c, LDL-C= low
density lipoprotein cholesterol, HDL-C= high density lipoprotein cholesterol, * Statistically
significant at level P< 0.05
LDL-C mg/dl
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Table 4.2.7 revealed that HbA1c percentage of controlled cases among high
educated 37 (94.6%) was higher than low educated 75 (50.3%). Hypercholestrolemia
percentage among low educated 95 (63.8%) was higher than high educated 27 (47.4%).
Likewise, hypertriglyeridemia percentage among low educated 118 (79.2%) was higher
than high educated 35 (61.4%). Abnormal LDL-C percentage among low educated 103
(69.1%) vs. 36 (63.2%) among high educated. Abnormal HDL-C percentage among high
educated 26 (45.6%) vs. 45 (30.2%) among low educated. High blood pessure among low
educated 75 (50.3%) was higher than that among high educated 19 (33.3%). There was
statisticaly significant association between education level and both glycemic control(P=
0.042) and diabetic risk profiles; cholesterol (P= 0.024), TG (P= 0.009), HDL-C (P=
0.037), hypertension (P= 0.028) and no association with LDL-C (P= 0.413).
Table 4.2.8 Relationship between education level and body mass index (n=206)
Body Mass Index
Education level
Normal
Overweight
Obese
χ2
p-value
No. (%)
No. (%)
No. (%)
2 (1.3)
64 (43)
83 (55.7)
Low educated
7.47
0.024*
3 (5.3)
33 (57.9)
21 (36.8)
High educated
Note. No.= number of participants, χ2= chi-square value, *Statistically significant at level P<0.05.

Table 4.2.8 showed that obesity percentage among low educated was higher than
that among high educated 83 (55.7%) vs. 21 (36.8%). There was statistically significant
association between education level and body mass index (P= 0.024).
4.2.5 Occupational Status and Both Glycemic Control and Diabetic Risk Profiles
Table 4.2.9 Cross-tabulation of occupational status and both glycemic control and diabetic
risk profiles including; cholesterol, triglycerides, LDL-C, HDL-C and BP (n=206)
Work
Not work
pΧ2
value
No. (%)
No. (%)
39 (50)
73 (57)
Controlled
0.97 0.326
HbA1c
39 (50)
55 (43)
Uncontrolled
31 (39.7)
53 (41.4)
Normal
Cholesterol
0.05 0.814
mg/dl
47 (60.3)
75 (58.6)
Hypercholesterolemia
21 (26.9)
32 (25)
Normal
Triglyceride
0.09 0.759
mg/dl
57 (73.1)
96 (75)
Hypertriglyceridemia
23 (29.5)
44(34.4)
Normal
0.53 0.468
LDL-C mg/dl
55 (70.5)
84 (65.6)
Abnormal
51 (65.4)
84 (65.6)
Normal
0.00 0.972
HDL-C mg/dl
27 (34.6)
44 (34.4)
Abnormal
47 (60.3)
65 (50.8)
1.75 0.185
Normal
Blood Pressure
31 (39.7)
63 (49.2)
Hypertension
Note. No.= number of participants, χ2= chi-square value, HbA1c= hemoglobin A1c, LDL-C= low
density lipoprotein cholesterol, HDL-C= high density lipoprotein cholesterol.
Variables
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Table 4.2.9 revealed that HbA1c percentage of controlled cases among not-working
73 (57%) was slightly higher than working 39 (50%). Hypercholestrolemia percentage
among working 47 (60.3%) was higher than not working 75 (58.6%). Hypertriglyeridemia
percentage among working and not-working seemed close to each other 57 (73.1) and 96
(75%), respecivelly.Abnormal LDL-C among working and not working 55 (70.5%) vs. 84
(65.6%). The normal HDL-C percentage among working and not-working was close to
each other 51 (65.4) and 84 (65.6%), respectively. High blood pessure showed among notworking 63 (49.2%) was higher than working 31 (39.7%). There was no statisticaly
significant association between occupational status and both glycemic control (P= 0.326)
and diabetic risk profiles; cholesterol (P= 0.814), TG (P= 0.759), LDL-C (P= 0.468),
HDL-C (P= 0.972), and hypertension (P= 0.185).
Table 4.2.10 Relationship between occupational status and body mass index (n=206)
Body Mass Index
Normal
Overweight
Obese
2
(2.6)
42
(53.8)
34
(43.6)
Work
No.(%)
3 (2.3)
55 (43)
70 (54.7)
Not work No.(%)
Note. No.= number of participants, χ2= chi-square value.
Occupational status

χ2

P-value

2.41

0.300

Table 4.2.10 showed that obesity percentage among non-working group was higher
than working group 70 (54.7%) vs. 34 (43.6%). There was no statistically significant
association between occupational status and body mass index (P= 0.300)
4.2.6 Monthly Income and Both Glycemic Control and Diabetic Risk Profiles
Table 4.2.11 Cross-tabulation of monthly income and both glycemic control and diabetic
risk profiles including; cholesterol, triglycerides, LDL-C, HDL-C and BP (n=206)
Below poverty Above poverty
pΧ2
value
No. (%)
No. (%)
69 (51.9)
43 (58.9)
Controlled
0.93
0.333
HbA1c
64 (48.1)
30 (41.1)
Uncontrolled
55 (41.4)
29 (39.7)
Normal
Cholesterol
0.05
0.820
mg/dl
78 (58.6)
44 (60.3)
Hypercholesterolemia
34 (25.6)
19 (26)
Normal
Triglyceride
0.01
0.942
mg/dl
99 (74.4)
54 (74)
Hypertriglyceridemia
45 (33.8)
22 (30.1)
Normal
0.29
0.588
LDL-C mg/dl
88 (66.2)
51(69.9)
Abnormal
86(64.7)
49 (67.1)
Normal
0.13
0.722
HDL-C mg/dl
47 (35.3)
24 (32.9)
Abnormal
71 (53.4)
41 (43.8)
Normal
0.147 0.701
Blood Pressure
62 (64.6)
32 (43.8)
Hypertension
Note. No.= number of participants, χ2= chi-square value, HbA1c= hemoglobin A1c, LDL-C= low
density lipoprotein cholesterol, HDL-C= high density lipoprotein cholesterol.
Variables
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Table 4.2.11 revealed that the percentage of uncontrolled HbA1c cases among
individualsbelow the poverty line 64 (48.1%) was higher than that among above the
poverty line 30 (41.1%). Hypercholestrolemia percentage among above the poverty line 44
(60.3%) was higher than that among below the poverty line 78 (58.6%).
Hypertriglyeridemia percentage among below and above the poverty line were close to one
another 99 (74.4%) and 54 (74%), respectively. Abnormal LDL-C presentage among
above poverety line was 51 (69.9%) higher than that among below the poverty line 88
(66.2%). Abnormal HDL-C presentage among belw poverty line was 47 (35.3%) higher
than that among high the poverty line 24 (32.9%). High blood pessure percentage among
below the poverty line 62 (64.6%) was higher than that among above the poverty line 32
(43.8). There was no statisticaly significant association between monthly income and both
glycemic control (P=0.333) and diabetic risk profiles; cholesterol (P= 0.820), TG (P=
0.942), LDL-C (P= 0.588),HDL-C (P= 0.722), and hypertension (P= 0.701).
Table 4.2.12 Relationship between monthly income and body mass index (n=206)
Monthly Income

Body Mass Index

χ2

p-value
Normal
Overweight
Obese
no (%)
no (%)
no (%)
12.042
0.002*
3 (60)
51 (52.6)
79 (76)
Below poverty
2 (40)
46 (47.4)
25 (24)
Above poverty
Note. No.= number of participants, χ2= chi-square value, *Statistically significant at level P<0.05.

Table 4.2.12 showed that obesity percentage among those below poverty line 79
(76%) was higher than those above poverty line 25 (24%). Overweight among those below
the poverty line 51 (52.6%) was higher than those above poverty line 46 (47.4%). There
was a statistically significant association between household monthly income and body
mass index (P= 0.002).
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Part Three:
For this part, measure the variance in total mean score of dietary habits by sociodemographic factors; gender, age groups, marital status, educational level, occupational
status and monthly income respectively.
Table 4.3.1 Relationship between total mean score of dietary habits by socio-demographic
factors; gender, marital status, educational level, occupational status and household
monthly income (n=206)
Dietary Habits Total Score
Independent Variables

No.

Mean (±SD)

Male

84

56.27 (±9.32)

Female

122

56.34 (±8.69)

Marital
Status

Married

27

56.26 (9.16)

Unmarried

179

56.32 (8.92)

Education
level

low educated

149

55.40 (8.35)

High educated

57

58.68 (9.99)

Occupation
status

Worked

78

56.28 (9.96)

Not worked

128

56.33 (8.29)

Monthly
income

↓ the poverty line

133

56.23 (8.26)

Gender

t

P-value

-0.049

0.961

-0.032

0.974

-2.35

0.018*

-0.036

0.971

-0.184

0.854

73
56.47 (10.09)
↑ the poverty line
Note. No.= number of participants, t= t-test value, SD=stander deviation,*Statistically significant
at level P<0.05.

There was only statistically significant differences in the total mean score of dietary
habits among low educated and high educated participants (P< 0.05). Otherwise there were
no statistically significant differences between total mean score of dietary habits and
overall males and females, married and unmarried, worked and not-worked, below and
above the poverty line (P >0.05).
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Table 4.3.2 Relationship between total mean score of dietary habits by age groups (n=206)
Dietary Habits Total Score
Age groups

No.

Mean (±SD)

30-44 years old

45

59.02 (±8.94)

45-59 years old

142

55.69 (±9.14)

t /F

P-value

2.860

0.060

19
54.47 (±5.82)
60 years or above
Note. No.= number of participants, t= t-test value, SD=stander deviation,*:Statistically significant
at level P<0.05.

Table 4.3.2 One-way ANOVA, total mean score of dietary habits and age groups
were measured.The result displayed that there was no statistically significant difference in
the total mean score of dietary habits among age groups of participants , (P= 0.060).
Post-Hoc test at (LSD) was used to determine mean difference between age groups.
The result showed that there was statistically significant differences between age <45 years
and 45-59 years (MD= 3.335, P= 0.029) with total mean score of dietary habits. That mean
age group > 45 years had a good dietary habits total score.
Age groups

Mean Difference

P-value

< 45 years * 45-60 years

3.33

0.029*

< 45 years * 60 years or above

4.55

0.062

1.22

0.572

45-60 years * 60 years or above
*: Statistically significant at level P<0.05.
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Part Four:
This part states two scores. First score; dietary habits total scores has a negative
effect on both glycemic control (hemoglobin A1c) and diabetic risk profiles (lipid profile,
blood pressure and body mass index). Second score; Food Frequency Questionnaire (FFQ)
for five main food groups consumption correlates with both glycemic control and diabetic
risk profile among T2DM patients.
Table 4.4.1 Correlation between dietary habits total mean score and glycemic control,
cholesterol, triglycerides, LDL-C, HDL-C, blood pressure, body mass index (N=206)
Independent variable * Dependent variable
Dietary habit total score *
Glycemic Control HbA1c
Dietary habit total score * Cholesterol
Dietary habit total score *Triglyceride
Dietary habit total score * LDL-C
Dietary habit total score *HDL-C
Dietary habit total score * SBP

M (±SD

r

p-value

56.3 (±8.9)
7.1 (±0.7)
56.3 (±8.9)
210.4 (±49.6)
56.3 (±8.9)
236.7 (±121.6)
56.3 (±8.9)
126.5 (±47.4)
56.3 (±8.9)
36.5 (±7.1)
132.2 (±15.6)

-0.349

0.001*

-0.374

0.001*

-0.487

0.001*

-0.207

0.003*

0.435

0.001*

-0.308

0.001*

-0.260

0.001*

84.3 (±10.6)

Dietary habit total score * DBP

56.3 (±8.9)
-0.158
0.024*
30.9 (±4.2)
Note. M: mean, SD: stander deviation, HbA1c= hemoglobin A1c, LDL-C= low density lipoprotein
cholesterol, HDL-C= high density lipoprotein cholesterol, r: person test value, *: Correlation is
significant at level P<0.05.
Dietary habit total score *Body mass index

A bi-variate correlation test was used to test the relationship between dietary habits
total scores (M ±SD = 56.3 ±8.9) and glycemic control, cholesterol, triglycerides, LDL-C,
HDL-C, blood pressure and body mass index, respectively.
Table 4.4.1 HbA1c (M ±SD = 7.1 ±0.7), displayed a statistically significant
negative correlation between dietary habits total score and glycemic control when the
dietary habit score decreased, the HbA1c level would increase (r = -0.349), (P= 0.001).
Regarding the total cholesterol (M ±SD = 210.4 ±49.6), showed a statistically significant
negative correlation between dietary habits total score and cholesterol. When the dietary
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habit total score decreased, the total cholesterol level would increase, (r = -0.374), (P=
0.001). Concerning the triglyceride (M ±SD = 236.7 ±121.6), displayed a statistically
significant negative correlation between dietary habits total scores and triglycerides (r = 0.487), (P= 0.001). When dietary habit total score decreased, the triglyceride level would
increase. About LDL-C (M ±SD = 126.5 ±47.4), showed a statistically significant negative
correlation between dietary habits total scores and LDL-C (r = -0.207), (P= 0.003). When
dietary habit total score decreased, the LDL-C level would increase. Regarding to HDL-C
(M ±SD = 36.5 ±7.1), displayed a statistically significant positive correlation between
dietary habits total scores and HDL. (r = 0.435), (P= 0.001).When dietary habit total score
decreased, the HDL-C level would decrease.
Both systolic and diastolic-BP (M ±SD = 132.2 ±15.6), (M ±SD = 84.3 ±10.6)
respectively, displayed a statistically significant negative correlation between dietary habits
total score and both SBP (r = -0.308), (P= 0.001) and DBP (r = -0.260), (P= 0.001). When
dietary habit total score decreased, both systolic and diastolic BP would increase.
Body mass index (M ±SD = 30.9 ±4.2), showed a statistically significant negative
correlation between dietary habits total score and BMI, (r = -0.158), (P= 0.024). When
dietary habit total score decreased, BMI would increase.
Table 4.4.2 Correlation between total mean scores of meal planning, selection of
unhealthy diet and selection of healthy diet dimensions by glycemic control (n=206)

HbA1c

Meal planning
Mean (SD)
r.
10.8 (±2.1)

-0.023

Dietary Habits Dimensions
Selection of unhealthy diet
Selection of healthy diet
Mean (SD)
r.
Mean (SD)
r.
22.50 (±6.216)

0.409

22.9(±4.23)

-0.266

0.742
0.001*
0.001*
p-value
Note. *: Correlation is significant at level P<0.05, r= person test value, SD= stander deviation
HbA1c= hemoglobin A1c.

A bi-variate correlation test was used to test the relationship between HbA1c (M
±SD = 7.1 ±0.7) and dietary habits dimensions including; meal planning, selection of
unhealthy diet and selection of healthy diet. Table 4.4.2 displayed statistically significant
positive correlation between the selection of unhealthy diet and HbA1c, and another
correlation that appeared when unhealthy diet increased the HbA1c would increase (r =
0.409), (P= 0.001). There was a statistically significant negative correlation, between
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selection of healthy diet and HbA1c (r = -0.266), (P= 0.001). Regarding the meal planning,
there was no statistically significant correlation between HbA1c level and meal planning (r
= -0.023), (P= 0.742).
Table 4.4.3 Correlation between total mean scores of meal planning, selection of
unhealthy diet and selection of healthy diet dimensions by cholesterol level (n=206)

Cholesterol

Meal planning
Mean (SD)
r
10.8 (±2.1)

-0.059

Dietary Habits Dimensions
Selection of unhealthy diet Selection of healthy diet
Mean (SD)
r
Mean (SD)
r
22.5 (±6.2)

0.456

22.9 (±4.2)

-0.234

0.403
0.001*
0.001*
P-value
Note. *: Correlation is significant at level P<0.05, r= person test value, SD= stander deviation.

Person's r correlation test was used to test the relationship between total cholesterol
(M ± SD= 210.45 ± 49.6)

and dietary habits dimensions including; meal planning,

selection of unhealthy diet and selection of healthy diet. Table 4.4.3 displayed a
statistically significant positive correlation between selection of unhealthy diet and
cholesterol. When

selection of unhealthy diet increased the cholesterol level would

increase (r = 0.409), (P= 0.001).
There was a statistically significant negative correlation between selection of
healthy diet and decreased cholesterol level would increase (r = -0.234), (P= 0.001).
Regarding meal planning, there was no statistically significant correlation between meal
planning scores and cholesterol level (r = -0.059), (P= 0.403).
Table 4.4.4 Correlation between total mean scores of meal planning, selection of
unhealthy diet and selection of healthy diet dimensions by triglyceride Level (n=206)
Dietary Habits Dimensions
Triglyceride

Meal planning
Mean (SD)
r
10.8 (±2.1)

0.007

Selection of unhealthy diet
Mean (SD)
r
22.5 (± 6.2)

0.465

Selection of healthy diet
Mean (SD)
r
22.95 (±4.2)

-0.343

0.925
0.001*
0.001*
p-value
Note. *: Correlation is significant at level P<0.05, r: person test value, S:stander deviation.
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A bi-variate correlation test was used to test the relationship between triglyceride
(M ±SD = 236.7 ±121.6) and dietary habits dimensions including; meal planning, selection
of unhealthy diet and selection of healthy diet.
Table 4.4.4 displayed a statistically significant positive correlation between
selection of unhealthy diet and the triglyceride level (r = 0.465), (P= 0.001). When
selection of unhealthy diet increased

the triglycerides would increase. There was a

statistically significant negative correlation between selection of healthy diet and
triglyceride level (r = -0.234), (P= 0.001). When the selection of healthy diet decreased the
triglyceride level would increase. Concerning the meal planning, there was no statistically
significant correlation with triglyceride level (r = 0.007), (P= 0.925).
Table 4.4.5 Correlation between total mean scores of meal planning, selection of
unhealthy diet and selection of healthy diet dimensions by LDL-C level (n=206)

LDL-C

Meal planning
Mean (SD)
r
10.8 (± 2.1) -0.066

Dietary Habits Dimensions
Selection of unhealthy diet
Selection of healthy diet
Mean (SD)
22.5 (±6.2)

r
0.195

Mean (SD)
22.9 (±4.2)

r
-0.115

p-value

0.343
0.005*
0.101
Note. LDL-C= low density lipoprotein cholesterol, *: Correlation is significant at level P<0.05, r:
person test value, S:stander deviation.

Person's r correlation test was used to examine the relationship between LDL-C (M
± SD = 126.5 ±47.4) and dietary habits dimensions including; meal planning, selection of
unhealthy diet and selection of healthy diet. Table 4.4.5 displayed that, a positive and a
statistically significant correlation between unhealthy diet and changed of LDL-C level, (r
= 0.195), (P= 0.005). When the selection of unhealthy diet increased the LDL-C level will
increase. No statistically significant correlation was found between meal planning and
LDL-C level (r = -0.066), (P= 0.343). Also no statistically significant correlation was
found between selection of healthy diet and changed of LDL-C level (r = -0.115), (P=
0.101).

81

Table 4.4.6 Correlation between total mean scores of meal planning, selection of
unhealthy diet and selection of healthy diet dimensions by HDL-C level (n=206)

HDL-C

Meal planning
Mean (SD)
r
10.8 (±2.1)
0.013

Dietary Habits Dimensions
Selection of unhealthy diet Selection of healthy diet
Mean (SD)
r
Mean (SD)
r
22.5 (±6.2)
-0.411
22.9 (±4.3)
0.304

P-value

0.856
0.001*
0.001*
Note. HDL-C= high density lipoprotein cholesterol,*: Correlation is significant at level P<0.05, r:
person test value, S:stander deviation.

A bi-variate correlation test was used to assess the relationship between HDL-C (M
±SD = 36.5 ±7.1) and dietary habits dimensions including; meal planning, selection of
unhealthy diet and selection of healthy diet. Table 4.4.6 displays a statistically significant
negative correlation between selection of unhealthy diet (r = -0.411), (P= 0.001).
There was a statistically significant positive correlation between selection of
healthy diet and the HDL-C level (r = 0.304), (P= 0.001). When the selection of healthy
diet score increased, the HDL-C level would increased as well. Concerning the meal
planning, no significant correlation was found between HDL-C level and meal planning (r
= 0.013), (P= 0.856).
Table 4.4.7 Correlation between total mean scores of meal planning, selection of
unhealthy diet and selection of healthy diet dimensions by blood pressure (n=206)
Blood
Pressure
SBP
P-value
DBP

Meal planning
Mean (SD)
10.8 (±2.1)

r.
-0.048

0.489
Mean (SD)
r.
10.8 (±2.1)
-0.045

Dietary Habits Dimensions
Selection of unhealthy diet Selection of healthy diet
Mean (SD)
22.5 (±6.2)

r.
0.277

0.001*
Mean (SD)
r.
22.5 (±6.2)
0.239

Mean (SD)
22.9 (±4.2)

r.
-0.215

0.002*
Mean (SD)
r.
22.9 (±4.2)
-0.172

P-value

0.522
0.001*
0.013*
Note. SBP: systolic blood pressure, DBP: Diastolic blood pressure, r: person test value, S:stander
deviation, *: Correlation is significant at level P<0.05.

A bi-variate correlation logistic regression test was used to test the relationship
between both systolic and DBP (mean ±SD = 132.2 ±15.6), (mean ±SD = 84.3 ±10.6)
respectively with dietary habits dimensions including; meal planning, selection of
unhealthy diet and selection of healthy diet. Table 4.4.7 displayed statistically significant
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and positive correlation was found between unhealthy diet and both SBP and DBP (r =
0.277), (P= 0.001) and (r = 0.239), (P= 0.001) respectively. there was statistically
significant and negative correlation between healthy diet selection and both systolic and
diastolic BP (r = -0.215), (P= 0.002) and (r = -0.172), (P= 0.013) respectively. No
statistically significant and correlation between meal planning and both systolic (r = 0.048), (P= 0.489) and diastolic BP changes (r = -0.045), (P= 0.522).
Table 4.4.8 Correlation between total mean scores of meal planning, selection of
unhealthy diet and selection of healthy diet dimensions by body mass index (n=206)
Dietary Habits Dimensions

BMI

Meal planning
Mean (SD)
r.
10.8 (±2.2)
-0.097

Selection of unhealthy diet
Mean (SD)
r.
22.5 (±6.2)
0.145

Selection of healthy diet
Mean (SD)
r.
22.9 (±4.3)
-0.170

0.164
0.038*
0.032*
P-value
Note. BMI: body mass index, r: person test value, S:stander deviation, *: Correlation is significant
at level P<0.05.

Person's r correlation test was used to test the relationship between body mass
index (M ±SD = 30.9 ±4.3) and dietary habits dimensions including; meal planning,
selection of unhealthy diet and selection of healthy diet. Table 4.4.8 displayed a
statistically significant positive correlation was found between unhealthy diet and BMI (r =
0.145, (P= 0.038). Also there was significant and negative correlation between selection of
healthy diet and BMI (r = -0.170, (P= 0.032). No statistically significant and correlation
between meal planning and changed in BMI (r = -0.097), (P= 0.164).
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Table 4.4.9 Correlation between carbohydrates group consumption total scores and
glycemic control, cholesterol, triglycerides, LDL-C, HDL-C, blood pressure, body mass
index (n=206)
Independent variable * Dependent variable

Mean (±SD)

r

P-value

Carbohydrates Group Consumption *
Glycemic Control HbA1c

38.1 (±6.2)
7.1 (±0.7)
38.1 (±6.2)
210.4 (±49.6)
38.1 (±6.2)
236.7 (±121.6)
38.1 (±6.2)
126.5 (±47.4)
38.1 (±6.2)
36.5 (±7.1)
38.1 (±6.2)
132.2 (±15.6)

0.241

0.001*

0.603

0.001*

0.347

0.001*

0.512

0.001*

-0.395

0.001*

0.224

0.001*

0.132

0.058

Carbohydrates Group Consumption * Cholesterol
Carbohydrates Group Consumption * Triglyceride
Carbohydrates Group Consumption *
LDL-C
Carbohydrates Group Consumption *
HDL-C
Carbohydrates Group Consumption *
SBP
Carbohydrates Group Consumption *
DBP

38.1 (±6.2)
84.3 (±10.6)

38.1 (±6.2)
Carbohydrates Group Consumption *
0.317
0.001*
30.9 (±4.2)
Body mass index
Note. * Correlation is significant at level P<0.05, r= person test value, SD= stander deviation
HbA1c= hemoglobin A1c, LDL-C= low density lipoprotein cholesterol, HDL-C= high density
lipoprotein cholesterol, SBP=systolic blood pressure, DBP= diastolic blood pressure.

A bi-variate Pearson’s r correlation was used to test the relationship between
carbohydrates group consumption total scores (M ±SD = 38.16 ±6.25) or (M= 4-6 per
week). Hemoglobin A1c (M ±SD = 7.1 ±0.7). Table 4.4.2 displayed a statistically
significant and positive correlation between carbohydrates group consumption and
glycemic control (r = 0.241, (P= 0.001).
Regarding to total cholesterol (M ± SD= 210.4 ± 49.6), showed a statistically
significant and positive correlation between carbohydrates group consumption and total
cholesterol level (r = 0.603), (P= 0.001). Concerning triglyceride (M ±SD = 236.7 ±121.6)
displayed a statistically significant and positive correlation between carbohydrates group
consumption and triglyceride level (r = 0.347, (P= 0.001). Regarding LDL-C (M ±SD =
126.5 ±47.4), there was a statistically significant and positive correlation between
carbohydrates group consumption and LDL-C (r = 0.512), (P= 0.001).
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Regarding to HDL-C (M ±SD = 36.5 ±7.1) displayed a statistically significant and
negative correlation between carbohydrates group consumption and HDL-C (r = -0.395),
(P= 0.001). Systolic BP (M ±SD = 132.2 ±15.6) displayed a statistically significant
positive correlation between carbohydrates group consumption and SBP (r = 0.244), (P=
0.001). Diastolic BP (M ±SD = 84.3 ±10.6) showed no statistically significant and
correlation between carbohydrates group consumption and DBP (r = 0.132, (P= 0.058).
Body mass index (M ±SD = 30.9 ±4.2) showed a statistically significant positive
correlation between carbohydrates group consumption and BMI (r = 0.317), (P= 0.001).
Table 4.4.10 Correlation between vegetables group consumption total scores and glycemic
control, cholesterol, triglycerides, LDL-C, HDL-C, blood pressure, body mass index
(n=206)
Independent variable * Dependent variable

Mean (±SD)

r

p-value

Vegetables Group Consumption *
Glycemic Control HbA1c
Vegetables Group Consumption *
Cholesterol
Vegetables Group Consumption *
Triglyceride
Vegetables Group Consumption *
LDL-C
Vegetables Group Consumption *
HDL-C
Vegetables Group Consumption * SBP

32.7 (±5.5)
7.1 (±0.7)
32.7 (±5.5)
210.4 (±49.6)
32.7 (±5.5)
236.7 (±121.6)
32.7 (±5.5)
126.5 (±47.4)
32.7 (±5.5)
36.5 (±7.1)
32.7 (±5.5)
132.2 (±15.6)

-0.070

0.319

-0.410†

0.001*

-0.222

0.001*

-0.361

0.001*

0.307

0.001*

-0.110

0.114

-0.007

0.922

32.7 (±5.5)
84.3 (±10.6)

Vegetables Group Consumption * DBP

32.7 (±5.5)
-0.188
0.007*
Vegetables Group Consumption *
30.9 (±4.2)
Body mass index
Note. * Correlation is significant at level P<0.05, r= person test value, SD= stander deviation
HbA1c= hemoglobin A1c, LDL-C= low density lipoprotein cholesterol, HDL-C= high density
lipoprotein cholesterol, SBP=systolic blood pressure, DBP= diastolic blood pressure.

A bi-variate Pearson’s r correlation was used to test the relationship between
vegetables group consumption total score (M ±SD = 32.71 ±5.55) or (M= 2-4 per week)
with glycemic control, cholesterol, triglycerides, LDL-C, HDL-C, systolic BP, diastolic
BP, and body mass index, respectively. According to food guide pyramid, vegetables
should be consumed at least three times daily (World Health Organization, 2002).
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Table 4.4.10, showed glycemic control HbA1c (M ±SD = 7.1 ±0.7), there was a no
significant negative correlation between vegetables group consumption and HbA1c (r = 0.070, (P= 0.319). Regarding the total cholesterol (M ±SD = 210.4 ±49.6), there was a
statistically significant negative correlation between vegetables group consumption and
cholesterol level (r = -0.410), (P= 0.001). Concerning triglyceride (M ±SD = 236.7 ±121.6)
displayed a statistically significant negative correlation between vegetables group
consumption and triglyceride (r = -0.222), (P= 0.001). when vegetables group consumption
increased, triglyceride level would decrease. LDL-C (M ±SD = 126.5 ±47.4), there was a
statistically significant negative correlation between vegetables group consumption score
and LDL-C level (r = -0.361) ,(P= 0.001). The HDL-C (M ±SD = 36.54 ±7.14), displayed
that there was a statistically significant positive correlation between vegetables group
consumption and HDL-C level, (r = 0.307), (P= 0.001). This meant that when vegetable
group consumption score increased, HDL-C level would increase.
Systolic BP (M ±SD = 132.2 ±15.6) displayed not statistically significant negative
correlation between vegetables group consumption and SBP (r = -0.110), (P= 0.114).
Diastolic BP (M ±SD= 84.37 ± 10.63) showed not significant negative correlation between
vegetables group consumption and DBP, (r = -0.007), (P= 0.922).
Body mass index (M ±SD = 30.90 ±4.29), showed that there was a statistically
significant positive correlation between vegetables group consumption and body mass
index (r = -0.188), (P= 0.007). It meant that when vegetable group consumption decreased,
BMI level would increase.
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Table 4.4.11 Correlation between fruits group consumption total scores and glycemic
control, cholesterol, triglycerides, LDL-C, HDL-C, blood pressure, body mass index
(n=206)

Independent variable *Dependent
variable
Fruits Group Consumption *
Glycemic Control
Fruits Group Consumption *
Cholesterol
Fruits Group Consumption *
Triglyceride
Fruits Group Consumption *
LDL-C
Fruits Group Consumption *
HDL-C
Fruits Group Consumption *
SBP

Mean (±SD)

r

P-value

16.4 (±3.8)
7.1 (±0.7)
16.4 (±3.8)
210.4 (±49.6)
16.4 (±3.8)
236.7(±121.6)
16.4 (±3.8)
126.5 (±47.4)
16.4 (±3.8)
36.5 (±7.1)
16.4 (±3.8)
132.2 (±15.6)

0.218

0.002*

0.065

0.355

0.148

0.008*

-0.016

0.821

-0.073

0.294

0.205

0.003*

0.104

0.137

16.4 (±3.8)
84.3 (±10.6)

Fruits Group Consumption *
DBP

16.4 (±3.8)
Fruits Group Consumption *
0.190
0.006*
30.9 (±4.2)
Body mass index
Note. * Correlation is significant at level P<0.05, r= person test value, SD= stander deviation
HbA1c= hemoglobin A1c, LDL-C= low density lipoprotein cholesterol, HDL-C= high density
lipoprotein cholesterol, SBP=systolic blood pressure, DBP= diastolic blood pressure.

A bi-variate Pearson’s r correlation was used to test the relationship between fruits
group consumption total scores (M ±SD = 16.4 ±3.8) or (M = 1-3 per month) and glycemic
control, cholesterol, triglycerides, LDL-C, HDL-C, systolic-BP, diastolic-BP, and body
mass index, respectively. According to food guide pyramid, fruits should be consumed at
least two times daily (World Health Organization, 2002).
Table 4.4.4, hemoglobin A1c (M ±SD = 7.1 ±0.7), displayed a statistically
significant positive correlation between fruits group consumption and HbA1c (r = 0.218),
(P= 0.002). Regarding the total cholesterol (M ±SD = 210.4 ±49.6), showed no significant
and correlation between fruits group consumption and total cholesterol level, (r = 0.065),
(P= 0.355). Concerning triglyceride (M ±SD = 236.7 ±121.6), displayed a statistically
significant positive correlation between fruits group consumption and triglyceride level (r
= 0.148), (P= 0.008). When fruits group consumption score increased, triglyceride level
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would increase. About LDL-C (M ±SD = 126.5 ±47.4), showed that no significant
negative correlation between fruits group consumption and LDL-C level (r = -0.016), (P=
0.294). Regarding the HDL-C (M ±SD = 36.5 ±7.1), displayed that no significant negative
correlation between fruits group consumption and HDL-C level, (r = -0.073), (P= 0.294).
Systolic BP (M ±SD = 132.2 ±15.6), displayed a statistically significant positive
correlation between fruits group consumption and SBP (r = 0.205), (P= 0.003). When
fruits group consumption decreased, SBP level would decrease. Diastolic BP (M ±SD =
84.3 ±10.6), showed that no

significant positive correlation between fruits group

consumption and LDL-C level (r = 0.104), (P= 0.137). Body mass index (M ±SD = 30.9
±4.2), showed that there was a statistically significant positive correlation between fruits
group consumption and BMI, (r = 0.190), (P= 0.006). When fruits group consumption
score increased, BMI level would increase.
Table 4.4.12 Correlation between meats, chicken and fish group consumption total scores
and glycemic control, cholesterol, triglycerides, LDL-C, HDL-C, blood pressure, body
mass index (n=206)
Independent variable * Dependent variable

M (±SD)

r

P-value

Meats and Fish Group Consumption *
Glycemic Control HbA1c
Meats and Fish Group Consumption *
Cholesterol
Meats and Fish Group Consumption *
Triglyceride
Meats and Fish Group Consumption *
LDL-C
Meats and Fish Group Consumption *
HDL-C
Meats and Fish Group Consumption *
SBP

20.1 (±1.9)
7.1 (±0.7)
20.1 (±1.9)
210.4 (±49.6)
20.1 (±1.9)
236.7 (±121.6)
20.1 (±1.9)
126.5 (±47.4)
20.1 (±1.9)
36.5 (±7.1)
20.1 (±1.9)
132.2 (±15.6)

0.046

0.513

0.076

0.275

0.009

0.893

0.065

0.356

0.069

0.328

-0.023

0.746

Meats and Fish Group Consumption *
DBP

20.1 (±1.9)
84.3 (±10.6)

0.013

0.849

20.1 (±1.9)
Meats and Fish Group Consumption *
0.121
0.082
30.9 (±4.2)
Body mass index
Note. * Correlation is significant at level P<0.05, r= person test value, SD= stander deviation
HbA1c= hemoglobin A1c, LDL-C= low density lipoprotein cholesterol, HDL-C= high density
lipoprotein cholesterol, SBP=systolic blood pressure, DBP= diastolic blood pressure.
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A bi-variate Pearson’s r correlation was used to test the relationship between meats,
chicken and fish group consumption total scores (M ±SD = 20.1 ± 1.9) or (M = once per
week) and glycemic control, cholesterol, triglycerides, LDL-C, HDL-C, systolic-PB,
diastolic-BP, and body mass index. According to food guide pyramid, meat, chicken and
fish should be consumed 2 to 3 servings per day. This food group contains meat (beef,
lamb), chicken, turkey, eggs, fish, and nuts. (World Health Organization, 2002).
Table 4.4.12 glycemic control HbA1c (M ±SD = 7.1 ±0.7), displayed that no
significant positive correlation between meat, chicken and fish group score and HbA1c (r
= 0.046), (P= 0.513). Regarding the cholesterol level (M ±SD = 210.4 ±49.6), showed that
no significant positive correlation between meat, chicken and fish group consumption and
cholesterol level (r = 0.076), (P= 0.275). Concerning triglyceride (M ±SD= 236.7 ±121.6),
displayed also no significant positive correlation between meat, chicken and fish group
consumption and triglyceride level (r = 0.009), (P= 0.893). About LDL-C (M ±SD = 126.5
±47.4), showed that no significant positive correlation between meat, chicken and fish
group consumption and LDL-C level (r = 0.065), (P= 0.356). Regarding the HDL-C (M
±SD = 36.5 ±7.1), displayed that no significant positive correlation between meat, chicken
and fish group consumption and HDL-C level (r = 0.069), (P= 0.328).
Systolic BP (M ±SD = 132.2 ±15.67), displayed no significant negative correlation
between meat, chicken and fish group consumption and SBP (r = -0.023), (P= 0.746).
Diastolic BP (M ±SD = 84.3 ±10.6), showed that no significant positive correlation
between meat, chicken and fish group consumption when and LDL-C level (r = 0.132), (p=
0.849).
Body mass index (M ±SD = 30.9 ±4.2), showed that no significant positive
correlation between meat, chicken and fish group consumption and body mass index (r =
0.121), (P= 0.082).
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Table 4.4.13 Correlation between milk and milk-products group consumption total scores
and glycemic control, cholesterol, triglycerides, LDL-C, HDL-C, blood pressure, body
mass index (n=206)

Independent variable * Dependent variable

M (±SD)

r

P-value

Milk and Milk-Products Group *
Glycemic Control
Milk and Milk-Products Group *
Cholesterol
Milk and Milk-Products Group *
Triglyceride
Milk and Milk-Products Group *
LDL-C
Milk and Milk-Products Group *
HDL-C

4 (±3.5)
7.1 (±0.7)
4 (±3.58)
210.4 (±49.6)
4 (±3.58)
236.7(±121.6)
4 (±3.5)
126.5 (±47.4)
4 (±3.58)
36.5 (±7.14)
4 (±3.5)
132.2 (±15.6)

0.146

0.036*

0.141

0.044*

0.177

0.011*

0.073

0.299

-0.109

0.118

0.119

0.088

0.028

0.688

Milk and Milk-Products Group *
SBP

4 (±3.5)
84.3 (±10.6)

Milk and Milk-Products Group *
DBP

4 (±3.5)
Milk and Milk-Products Group *
0.266
0.001*
30.9 (±4.2)
Body mass index
Note. * Correlation is significant at level P<0.05, r= person test value, SD= stander deviation
HbA1c= hemoglobin A1c, LDL-C= low density lipoprotein cholesterol, HDL-C= high density
lipoprotein cholesterol, SBP=systolic blood pressure, DBP= diastolic blood pressure.

A bi-variate Pearson’s r correlation was used to test the relationship between milk
and milk-product group consumption total scores (M ±SD = 4 ±3.5) or (M= no consuming)
and glycemic control, cholesterol, triglycerides, LDL-C, HDL-C, systolic-BP, diastolic BP,
and body mass index. According to food guide pyramid, milk and milk product should be
consumed at least 2 to 3 servings per day (World Health Organization, 2002).
Table 4.4.13 showed Hemoglobin A1c (M ±SD = 7.1 ± 0.7), displayed a
statistically significant positive correlation between milk and milk product group
consumption score and HbA1c level (r = 0.146), (P= 0.036). When milk and milk product
group consumption increased, the HbA1c level would increase. Regarding to total
cholesterol (M ±SD = 210.4 ±49.6), showed that a statistically significant positive
correlation between milk and milk product group consumption and the cholesterol level (r
= 0.141), (P= 0.044). That’s mean, when milk and milk product group consumption
increased, the cholesterol level would increase. Concerning triglyceride (M ±SD = 236.7
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±121.6), displayed a statistically significant positive correlation between milk and milk
product group consumption and the triglyceride level (r = 0.177), (P= 0.011). When milk
and milk product group consumption increased triglyceride level would increase. About
LDL-C (M ±SD = 126.5 ±47.4), showed that no significant positive correlation between
milk and milk product group consumption and LDL-C level (r = 0.512), (P= 0.299).
Regarding to HDL-C (M ±SD = 36.5 ±7.1), displayed no significant negative correlation
between milk and milk product group consumption and the HDL-C level (r = -0.109), (P=
0.118).
Systolic-BP (M ±SD = 132.2 ±15.6), displayed no significant positive correlation
between milk and milk product group consumption and systolic-BP (r =0.088), (P= 0.088).
Diastolic-BP (M ±SD = 84.3 ±10.6), showed that no significant positive correlation
between milk and milk product group consumption and LDL-C level (r = 0.028), (P=
0.688).
Body mass index (M ±SD = 30.9 ±4.2), showed that a statistically significant
positive correlation was found between milk and milk product group consumption and
body mass index (r = 0.266), (P= 0.001). that’s mean, when milk and milk product group
consumption decreased, BMI level would decrease.
Table 4.4.14 Logistic regression between main food groups consumption and glycemic
control (HbA1c) (n=206)
Variables
Wald
P-value
OR
13.73
0.001*
1.99
Carbohydrates Group Consumption
0.464
0.496
1.03
Fruits Group Consumption
0.093
0.761
1.01
Milk and Milk-Products Group
Note. P-value: P-value of logistic regression, *: statistical significant P> 0.05, OR: adjusted odds
ratio.

Table 4.4.14 illustrates some main food groups consumption that may affect
glycemic control among type 2 DM. When the variables were tested separately as shown in
table 4.4.2- 4.4.6, all above variable were statistically significant with HbA1c level. In
multiple logistic regression, only carbohydrates group consumption remain statistically
significant with HbA1c (P= 0.001; OR 1.99).
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Table 4.4.15 Logistic regression between main food groups consumption and cholesterol
level (n=206)
Variables
Wald
P-value
OR
33.70
.001*
1.84
Carbohydrates Group Consumption
21.24
.001*
1.32
Vegetables Group Consumption
4.31
.038*
1.20
Milk and Milk-Products Group
Note: P-value: P-value of logistic regression, *: statistical significant > 0.05, OR: adjusted odds
ratio.

Table 4.4.15 showed some main food groups consumption that might affect
cholesterol level among type 2 DM. When the variables tested separately as shown in table
4.4.2- 4.4.6, all above variable were statistically significant with cholesterol level. In
multiple logistic regression, all variables of carbohydrates, vegetables, milk and milk
products groups consumption remain statistical significant with cholesterol level (P=
0.001, OR 1.84; P= 0.001, OR 1.32; P= 0.038, OR 1.20, respectively).
Table 4.4.16 Logistic regression between main food groups consumption and triglyceride
Level (n=206)
Variables
Wald
P-value
OR
4.70
.030*
1.71
Carbohydrates Group Consumption
5.46
.019*
1.78
Vegetables Group Consumption
.001
.972
1.00
Fruits Group Consumption
3.47
.062
1.23
Milk and Milk-Products Group
P-value: P-value of logistic regression, *: statistical significant > 0.05, OR: adjusted odds ratio.

Table 4.4.16 illustrates some main food groups consumption that may affect
triglyceride level among type 2 DM. When the variables tested separately as shown in
table 4.4.2- 4.4.6, all above variable were statistically significant with triglyceride level. In
multiple logistic regression, both carbohydrates and vegetable groups consumption remain
statistical significant with triglyceride (P= 0.030; OR 1.71; P= 0.019; OR 1.78,
respectively). Where the significant association of fruits, milk and milk-products groups
variables with triglyceride absent (P= 0.972, OR 1.00; P= 0.062, OR 1.23, respectively).
Table 4.4.17 Logistic regression between main food groups consumption and LDL-C Level
(n=206)
Variables
Wald
P-value
OR
20.72
0.001*
1.28
Carbohydrates Group Consumption
19.65
0.001*
1.16
Vegetables Group Consumption
P-value: P-value of logistic regression, *: statistical significant > 0.05, OR: adjusted odds ratio.
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Table 4.4.17 showed some main food groups consumption that may affect LDL-C
level among type 2 DM. When the variables tested separately as shown in table 4.4.24.4.6, all above variables were statistically significant with LDL-C level. In multiple
logistic regression, both carbohydrates and vegetable groups consumption remain
statistically significant with LDL-C level (P= 0.001, OR 1.23; P= 0.001, OR 1.16,
respectively).
Table 4.4.18 Logistic regression between main food groups consumption and HDL-C Level
(n=206)
Variables
Wald
P-value
OR
18.36
0.001*
1.13
Carbohydrates Group Consumption
5.40
0.020*
1.06
Vegetables Group Consumption
P-value: P-value of logistic regression, *: statistically significant > 0.05, OR: adjusted odds ratio.

Table 4.4.18 displays some main food groups consumption that may affect on
HDL-C level among type 2 DM. When the variables were tested separately as shown in
table 4.4.2- 4.4.6, all above variables were found statistically significant with HDL-C level.
In multiple logistic regression, both carbohydrates and vegetable group variables remain
statistically significant with HDL-C level (P= 0.001; OR 1.13; P= 0.020; OR 1.06,
respectively).
Table 4.4.19 Logistic regression between main food groups consumption and systolic
blood pressure (SBP)(n=206)
Variables

Wald

P-value

OR

Carbohydrates Group Consumption

14.24

0.001*

1.31

Fruits Group Consumption

5.44

0.020*

1.10

P-value: P-value of logistic regression, *: statistical significant > 0.05, OR: adjusted odds ratio.

Table 4.4.19 illustrates some main food groups consumption that may affect on
SBP control among type 2 DM. When the variables were tested separately as shown in
table 4.4.2- 4.4.6, all above variable were found statistically significant with SBP. In
multiple logistic regression, both carbohydrates and fruits group variables remain
statistically significant with SBP (P= .001, OR 1.31; P= .020; OR 1.10, respectively).
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Table 4.4.20 Logistic regression between main food groups consumption and BMI (normal
and Overweight/Obese) (n=206)
Variables
Wald
P-value
OR
1.61
0.204
1.03
Carbohydrates Group Consumption
5.69
0.030*
1.10
Vegetables Group Consumption
1.17
0.675
1.02
Fruits Group Consumption
6.54
0.011*
1.14
Milk and Milk-Products Group
P-value: P-value of logistic regression, *: statistical significant > 0.05, OR: adjusted odds ratio.

Table 4.4.20 Illustrates some main food groups consumption that may affect BMI
control among type 2 DM. When the variables were tested separately as shown in table
4.4.2- 4.4.6, all above variable were found statistically significant with BMI. In multiple
logistic regression, both vegetables and fruits group variables remain statistically
significant with BMI (P= 0.030, OR 1.10; P= 0.011; OR 1.14, respectively).

Part Five
This part deals with testing the third research hypothesis; which states that the
mean scores of dietary habits 60% was a cutoff point between poor and good dietary habits
score.
4.5.1 Dietary Habits Total Scores and Complications
Table 4.5.1 Cross-tabulation of dietary habits total scores and complications of type 2 diabetic
patients: retinopathy, nephropathy, neuropathy, coronary heart disease, hypertension, and CVA
(n=206)
Dietary Habits (DH)
P-value
χ2
Poor DH
Good DH
No (%)
No (%)
22 (88)
3 (12)
Yes
5.90
0.015*
Retinopathy
115 (63.5)
66 (36.5)
No
19 (95)
1 (5)
Yes
8.07
0.004*
Nephropathy
118 (63.4)
68 (36.6)
No
12 (80)
3 (20)
Yes
1.32
0.250
Neuropathy
125 (65.4)
66 (34.6)
No
32 (78)
9 (22)
Yes
3.06
0.080
CHD
105 (63.6)
60 (36.4)
No
75 (79.8)
19 (20.2)
Yes
13.69
0.001*
Hypertension
62 (55.4)
50 (44.6)
No
2 (50)
2 (50)
Yes
0.499
0.480
CVA
135 (66.8)
67 (33.2)
No
Note. DH: Dietary Habits, CHD: coronary heart disease, CVA: cerebrovascular accident. No.:
number of participants, χ2: chi-square value,*: Statistically significant at level P< 0.05.
Variables

Level
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Table 4.5.1 showed that the percentage of poor dietary habits score among retinopathy 22
(88%) was higher than non-retinopathy 115 (63.5%), also the result displayed that poor
dietary habits score percentage among nephropathy 19 (95%) was higher than nonnephropathy 118 (63.4%). Regarding neuropathy; poor dietary habits score percentage
among neuropathy 12 (80%) was higher than non- neuropathy 125 (65.4%). It was also
found that with coronary heart disease; poor dietary habits score percentage among
coronary heart disease 32 (87%) was higher than non-coronary heart diseases 105 (63.6%),
poor good dietary habits score percentage among hypertension 75 (79.8%) was higher than
non-hypertension 62 (55.4%). But good dietary habits score percentage was found among
CVA 2 (50%) was higher than non-CVA 67 (33.2%). There was statisticaly significant
association between mean dietary habits total score category with retinopathy (P= 0.015),
nephropathy (P= 0.004) and hypertension (P= 0.001).
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Part Six:
This part deals with testing the fourth research hypothesis; testing the relationship
between glycemic control of HbA1c, diabetic risk profile and complications; retinopathy,
nephropathy, neuropathy, coronary heart disease, hypertension and cerebrovascular disease
among type 2 diabetic patients.
4.6.1 Glycemic Control and Complications
Table 4.6.1 Relationship between glycemic control and complications of type 2 diabetic
patients: retinopathy, nephropathy, neuropathy, CHD, hypertension, and CVA (n=206)
Glycemic Control “HbA1c”

Total
χ2
P-value OR
Controlled Uncontrolled
No. (%)
No. (%)
No. (%)
5 (20)
20 (80)
25 (100)
Yes
13.54
0.001*
Retinopathy
5.78
107 (59.1)
74 (40.9)
181 (100)
No
2 (15)
17 (85)
20 (100)
Yes
13.83
0.001*
Nephropathy
8.00
109 (58.6)
77 (41.4)
186 (100)
No
2 (13.3)
13 (86.7)
15 (100)
Yes
10.98
0.001*
Neuropathy
8.83
110 (57.6)
81 (42.2)
191 (100)
No
10 (24.4)
31 (75.6)
41 (100)
Yes
18.54
0.001*
CHD
5.02
102 (61.8)
63 (38.2)
165 (100)
No
30 (31.9)
64 (68.1)
94 (100)
Yes
35.13
0.001*
Hypertension
5.84
82 (73.2)
30 (26.8)
112 (100)
No
0 (00)
4 (100)
4 (100)
Yes
4.860
0.027*
CVA
1.44
112 (55.4)
90 (44.6)
202 (100)
No
Note. HbA1c: hemoglobin A1c, CHD: coronary heart disease, CVA: cerebrovascular accident.
No.: number of participants, χ2: chi-square value,*: Statistically significant at level P< 0.05, OR:
odds ratio.
Variables

Level

Table 4.6.1 showed that the total number of retinopathy cases was 25 cases only
five of them were controlled HbA1c level and 20 (80%) of the cases were uncontrolled
HbA1c cases. Nephropathy total number of cases were 20 cases, two of them were
controlled HbA1c and 17 (85%) of the cases were uncontrolled HbA1c. The total number
of neuropathy cases were 15 cases, two of them were controlled HbA1c and 13 (86.7%)
were uncontrolled HbA1c. Concerning the CHD total cases were 41, 10 (24.4%) of them
were controlled HbA1c, while 31 (75.6%) were uncontrolled HbA1c. The total number of
hypertension cases were 94, 30 (31.9%) of them were controlled HbA1c and 64 (68.1%)
were uncontrolled HbA1c. About CVA total number of cases 4, all of them having
uncontrolled HbA1c. There was a statistically significant association between glycemic
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control and type 2 diabetic complication; retinopathy (P= 0.001), nephropathy (P= 0.001),
neuropathy (P= 0.001), coronary heart disease (P= 0.001), hypertension (P= 0.001), and
CVA (P= 0.027).
4.6.2. Cholesterol Level and Complications of Type 2 Diabetes Mellitus
Table 4.6.2 Relationship between cholesterol level and complications of type 2 diabetic
patients: retinopathy, nephropathy, neuropathy, CHD, hypertension, and CVA (n=206)
Cholesterol
pTotal
Hypercholes
χ2
OR
value
terolemia
No. (%)
No. (%)
No. (%)
6 (24)
19 (76)
25 (100)
Yes
3.316
0.069
2.39
Retinopathy
78 (43.1)
103 (56.9)
181 (100)
No
2 (10)
18 (90)
20 (100)
0.003*
Yes
8.688
7.09
Nephropathy
82 (44.1)
104 (55.9)
186 (100)
No
2 (13.3)
13 (86.7)
15 (100)
0.025*
Yes
5.045
4.78
Neuropathy
82 (42.9)
109 (57.1)
191 (100)
No
7 (17.1)
34 (82.9)
41 (100)
0.001*
Yes
11.909
4.25
CHD
77
(46.7)
88
(53.3)
165
(100)
No
18 (19.1)
76 (80.9)
94 (100)
0.001*
Yes
33.488
6.06
Hypertension
66 (58.9)
46 (41.1)
112 (100)
No
1 (25)
3 (75)
4 (100)
0.517
Yes
0.420
2.09
CVA
83
(41.1)
119
(58.9)
202
(100)
No
Note. CHD: coronary heart disease, CVA: cerebrovascular accident, No.: number of participants,
χ2: chi-square value,*: Statistically significant at level P< 0.05, OR: odds ratio.
Variables

Level

Normal

Table 4.6.2 showed that the total number of retinopathy cases 25, 19 (76%) of them
were hypercholesterolemia and only 6 (24%) were normal cholesterol. The total number of
nephropathy cases were 20, 18 (90%) of them were hypercholesterolemia, while 2 (10%)
were normal cholesterol level. About neuropathy the total number of cases 15, 13 (86.7%)
were hypercholesterolemia and only 2 (13.3%) of them normal cholesterol level. The total
number of CHD were 41 cases, 34 (82.9%) of them hypercholesterolemia and only 7
(17.1%) having normal cholesterol level. The total number of hypertensive cases were 94,
76 (80.9%) of them hypercholesterolemia and only 18 (19.1%) normal cholesterol level.
The total number of CVA cases were 4, only two of them normal cholesterol level. There
was a statistically significant association between hypercholesterolemia and type 2 diabetic
complications; nephropathy (P= 0.003), neuropathy (P= 0.025), CHD (P= 0.001),
hypertension (P= 0.001).
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4.6.3. Triglyceride Level and Complications of Type 2 Diabetes Mellitus
Table 4.6.3 Relationship between triglyceride level and complications of type 2 diabetic
patients: retinopathy, nephropathy, neuropathy, CHD, hypertension, and CVA (n=206)
Triglyceride
Variables

Level

Normal

↑TG

Total

χ2

pvalue

OR

No. (%)
No. (%)
No. (%)
3 (12)
22 (88)
25 (100)
2.806
2.80
Retinopathy
0.094
50 (27.6) 131 (72.4) 181 (100)
1 (5)
19 (95)
20 (100)
4.980 0.026*
7.35
Nephropathy
52 (28)
134 (72)
186 (100)
0 (0)
15 (100)
15 (100)
5.604 0.018*
1.11
Neuropathy
53 (27.7) 138 (72.3) 191 (100)
5 (12.2)
36 (87.8)
41 (100)
4.906 0.027*
3.44
CHD
48 (29.1) 117 (70.9) 165 (100)
12 (12.8)
82 (87.2)
94 (100)
15.202 0.001*
3.95
Hypertension
41 (36.6)
71 (63.4)
112 (100)
0 (0)
4 (100)
4 (100)
1.413
1.41
CVA
0.235
53 (26.2) 149 (73.8) 202 (100)
Note. ↑TG: Hypertriglyceridemia, CHD: coronary heart disease, CVA: cerebrovascular
accident, No.: number of participants, χ2: chi-square value,*: Statistically significant at level P<
0.05, OR: odds ratio.
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Table 4.6.3 showed that the total number of retinopathy cases 25, only three of the
normal triglyceride level. The total number of nephropathy were 20, 19 (95%)
hypertriglyceridemia and only one case normal triglyceride level. The total number of
neuropathy 15 cases, all of them were hypertriglyceridemia. The CHD total number of
cases 41, 36(87.8%) were hypertriglyceridemia. The total number of hypertension cases
were 94, 82 (87.2) of them were hypertriglyceridemia and only 12 (12.8%) were normal
triglyceride. The total

number of CVA cases were 4, all of them were

hypertriglyceridemia. There was a statistically significant association between triglyceride
level and type 2 diabetic complication; nephropathy (P= 0.026), neuropathy (P= 0.018),
CHD (P= 0.027) and hypertension (P= 0.001).
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4.6.4 High Density Lipoprotein Cholesterol (HDL-C) and Complications of Type 2
Diabetes Mellitus
Table 4.6.4 Relationship between HDL-C and complications of type 2 diabetic patients:
retinopathy, nephropathy, neuropathy, CHD, hypertension, and CVA (n=206)
HDL

Total
pOR
χ2
Normal
Abnormal
value
No. (%)
No. (%)
no (%)
2 (8)
23 (92)
25 (100)
Yes
8.824
0.003* 7.08
Retinopathy
69 (38.1)
112 (61.9)
181(100)
No
0 (0)
20 (100)
20 (100)
Yes
11.650 0.001* 1.20
Nephropathy
71 (38.2)
115 (61.8)
186 (100)
No
1 (6.7)
14 (93.3)
15 (100)
Yes
5.535 0.019* 8.11
Neuropathy
70 (36.6)
121 (63.4)
191 (100)
No
3 (7.3)
38 (92.7)
41 (100)
Yes
16.704 0.001* 8.88
CHD
68 (41.2)
97 (58.8)
165 (100)
No
11 (11.7)
83 (88.3)
94 (100)
Yes
39.665 0.001* 8.70
Hypertension
60 (53.6)
52 (46.4)
112 (100)
No
0 (0)
4 (100)
4 (100)
Yes
2.145
0.143 1.03
CVA
71 (35.1)
131 (64.9)
202 (100)
No
Note. HDL-C: high density lipoprotein cholesterol, CHD: coronary heart disease, CVA:
cerebrovascular accident. No.: number of participants, χ2: chi-square value,*: Statistically
significant at level P< 0.05, OR: odds ratio.
Variables

Level

Table 4.6.4 showed that the total number of retinopathy cases were 25, only two of
them were normal HDL-C level. The nephropathy total number of cases 20, all of the
having abnormal HDL-C level. The neuropathy total number of cases were 15, only one of
them normal HDL-C level. CHD total number of cases 41, only three of them normal
HDL-C level. The total number of hypertension cases were 94, 83 (88.3%) of them were
abnormal HDL-C level and only 11 (11.7%) normal HDL-C level. The total number of
CVA cases were 4, all of them normal HDL-C level. There was a statistically significant
association between HDL-C level and type 2 diabetic complication; retinopathy (P=
0.003), nephropathy (P= 0.001), neuropathy (P= 0.019), CHD (P= 0.001), hypertension
(P= 0.001).
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4.6.5. Low Density Lipoprotein Cholesterol (LDL-C) and Complications of Type 2
Diabetes Mellitus
Table 4.6.5 Relationship between LDL-C and complications of type 2 diabetic patients:
retinopathy, nephropathy, neuropathy, CHD, hypertension, and CVA (n=206)
LDL

Total
pOR
χ2
Normal
Abnormal
value
No. (%)
No. (%)
No. (%)
8 (32)
17 (68)
25 (100)
1.02
Yes
0.004
0.952
Retinopathy
59 (32.6)
122 (67.4)
181 (100)
No
4 (20)
16 (80)
20 (100)
2.04
Yes
1.583
0.208
Nephropathy
63 (33.9)
123 (66.1)
186 (100)
No
3 (20)
12 (80)
15 (100)
2.01
Yes
1.156
0.282
Neuropathy
64 (33.5)
127 (66.5)
191 (100)
No
8
(19.5)
33
(80.5)
41 (100)
2.33
Yes
3.949 0.047*
CHD
59 (35.8)
106 (64.2)
165 (100)
No
22 (23.4)
72 (76.6)
94 (100)
2.19
Yes
6.553 0.010*
Hypertension
45 (40.2)
67 (59.8)
112 (100)
No
0 (0)
4 (100)
4 (100)
1.03
Yes
1.966
0.161
CVA
67 (33.2)
135 (66.8)
202 (100)
No
Note. LDL-C: low density lipoprotein cholesterol, CHD: coronary heart disease, CVA:
cerebrovascular accident. No.: number of participants, χ2: chi-square value,*: Statistically
significant at level P< 0.05, OR: odds ratio.
Variables

Level

Table 4.6.5 showed that the total retinopathy cases was 25, 8 (32%) of them normal
LDL and 17 (68%) abnormal LDL. the total number of nephropathy 20, four cases normal
LDL level, while 16 (80%) abnormal LDL level . The neuropathy total number of cases
15, only three of the normal LDL level. The total number of CHD cases 41, only 8 (19.5%)
normal LDL level and 33 (80.5%) were abnormal LDL level. The total number of
hypertensive cases 94, 72 (76.6%) abnormal LDL level and only 22 (23.4%) normal LDL
level. The total number of CVA cases were 4, all of them were abnormal LDL level. There
was a statistically significant association between LDL level and; CHD (P= 0.047),
hypertension (P= 0.010).
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4.6.6. Body Mass Index (BMI) and Complications of type 2 Diabetes Mellitus
Table 4.6.6 Relationship between BMI and complications of type 2 diabetic patients:
retinopathy, nephropathy, neuropathy, CHD, hypertension, and CVA (n=206)
BMI
Variables

Level

Normal

Overweight
No (%)
6 (24)
91 (50.3)
5 (25)
92 (49.5)
5 (33.3)
92 (48.2)

Obese

Total

χ2

p-value

No (%)
No (%)
No (%)
1 (4)
18 (72)
25 (100)
Yes
6.120
0.047*
Retinopathy
4 (2.2)
18 (47.5)
181 (100)
No
0 (0)
15 (75)
20 (100)
Yes
5.469
0.049*
Nephropathy
5 (2.7)
89 (47.8)
186 (100)
No
1 (6.7)
9 (60)
15 (100)
Yes
2.138
0.343
Neuropathy
191(100)
4 (2.1)
95 (49.7)
No
1 (2.4) 13 (31.7)
27 (65.9)
41 (100)
Yes
4.966
0.083
CHD
84
(50.9)
165
(100)
4 (2.4)
77 (46.7)
No
2 (2.1) 34 (36.2)
58 (61.7)
94 (100)
Yes
8.749
0.013*
Hypertension
3
(2.7)
63
(56.3)
46
(41.1)
112
(100)
No
0 (0)
2 (50)
2 (50)
4 (100)
Yes
0.107
0.948
CVA
5 (2.5)
95 (47)
102 (50.5) 202 (100)
No
Note. BMI: body mass index, CHD: coronary heart disease, CVA: cerebrovascular accident. No.:
number of participants, χ2: chi-square value,*: Statistically significant at level P< 0.05, OR: odds
ratio.

Table 4.6.6 showed that the total number of retinopathy cases were 25, 18 (72%) of them
were obese and only one of them was normal body weight. The total nephropathy cases
were 20, 15 (75%) were obese, and the other five cases were overweight. The total number
of neuropathy were 15, only one of them normal body weight. The CHD total cases were
41, 27 (65.9%) of them were obese and only one case was normal body weight. The total
number of hypertensive cases were 94 cases, 58 (61.7%) of them were obese and only two
of them were normal body weight. The total number of CVA cases were 4, two of them
were overweight and the other two cases were obesity. There was a statisticaly significant
association between body mass index and complication of type 2 diabetes; retinopathy (P=
0.047, nephropathy (P= 0.049) and hypertension (P= 0.013).
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CHAPTER V
DISSCUSSION
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Discussion
Caring for patients with type 2 diabetes is generally viewed as a challenge and not
easy situation as chronic disease may affect all aspect of patient's life. The researcher was
motivated to conduct this study through clinical practice and observing that, the nutritional
care for diabetic patients is equally needed beside the physical care.
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 aim of this study was to assess and investigate the impact of dietary habits on
both glycemic control (hemoglobin A1c) and diabetic risk profiles (lipid profiles, blood
pressure and body mass index). In addition, the impact of their risk factors on
complications arising from diabetes, including; coronary heart disease, cerebrovascular
disease, hypertension, retinopathy, nephropathy and neuropathy among different age and
gender groups of people with type 2 diabetes at Al-Remal Clinic in Gaza-City.

5.1. Socio-demographic and Economic Characteristics
The results of this study highlights gender, age, marital status, educational level,
occupational status and monthly income, which were considered as the main demographic
and socio-economic factors that might be associated with type 2 diabetes.
The present study clearly reported more than one-half the participants were
females, the majority of their age in both gender were between forty-five to fifty-nine years
old. This finding agreed with UNRWA estimation in 2007 that approximately 91% of
patients with type 2 DM were above 40 years of age and 62% were female (UNRWA,
2007). In this respect, Azimi-Nazhad (2008) reported that there was slightly more
prevalent of type 2 DM in females than males (5.8% vs. 5.1%), the difference did not reach
a statistical significance p > 0.5.
Concerning marital status, the study showed that more than two-thirds of the
participants among both gender were married. In another study, marital status was not
significantly related to diabetes mellitus (P= 0.09) (Azimi-Nazhad et al., 2008). However,
Marilyn et al., (2012) 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.
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Regarding monthly income, 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 because more than 70% of the populations were
refugees and these aids increased after the Gaza War in December 2008.
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-antifada. Poverty had risen to 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.
In this respect, similar to African American women, there was a strong, graded
association between poverty income ratio and diabetes, which remained significant, also
Dinca-Panaitescu et al., states that the prevalence of Type 2 DM in the lowest income
group is 4.14 times higher than in the highest income group. Prevalence of diabetes
decreases steadily as income goes up. The previous study congruent with current study
result (Robbins et al., 2001; Dinca-Panaitescu et al., 2011).
Regarding the participants' educational level, the study showed that approximately
two-third of the participant were "low educated" at grade 12 (Tawjehi) or less. There was
congruency with Sacerdote et al. (2012) study, which revealed that participants with a low
educational level had a higher risk of T2DM. Also the study by Luisa et al., agreed with
study result 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%) (Luisa et al., 2006).

5.2. Socio-demographic and economic factors with both glycemic control
and diabetic risk profiles
This section presented a description of the study participants' socio-demographic
and economic factors and both glycemic control and diabetic risk profile of type 2 DM
patients. The study answered the second hypothesis and showed that the percentage of
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uncontrolled case among males was higher than that of the female. In contrast the
percentage of high lipid profile, blood pressure and body mass index among female was
higher than males, but there was not a statistically significant difference between both
gender males and females.
The result of this study agreed with other studies that showed that, female patients
had significant higher serum cholesterol and triglyceride but significantly lower HDL
levels as compared to males. In contrast to the current finding, most of studies showed that
also females had a significant higher Hemoglobin A1c compared with males. There was a
significant correlation between HbA1c, cholesterol, TG and LDL-C and inverse correlation
with HDL-C (Savoca et al., 2004; Khan et al., 2007). In contrast, the study conducted by
Nayak et al. (2011) found that serum lipid profile means were higher in males than in
females (P= 0.000) (Nayak et al., 2011).
In this study the results confirm that females obesity frequency and percentage was
higher than that of males. The finding of this study was consistent with study that reported
there were association between obesity and risk of type 2 diabetes that was found among
the women, nearly 80% were overweight (Lasky et al, 2002).
Regarding age group, age between 45-59 years was a higher percentage of
uncontrolled HbA1c, hypercholesterolemia, hypertriglyceridemia, high blood pressure and
obesity than in younger age. There was statistically significant association between age and
both glycemic control and diabetic risk profile. Similar results were reported in previous
studies; there was a significant relationship between the level of HbA1c with patient’s age
(P= 0.047) (Hasimah et al., 2011). Several studies also showed that significant relationship
existed between level of HbA1c and patient’s age (Eid et al., 2003; Suhaiza et al., 2004). In
contrast, studies among T2DM patients among Americans by Coro et al., (2004), and those
among Malay population in Singapore by Charumathi et al., (2009) found out that the
control of HbA1c was better among older patients.
The study of Nayak et al. (2011) stated that, abnormal lipid profile were useful
predictors of type 2 diabetes above 50 years old OR=1.305, CI (1.185, 1.437). However,
the reverse was true. Age and gender are non-modifiable risk factors, steps should be taken
to monitor and control the lipid profile values of diabetics and non-diabetics (Hasimah et
al., 2011).

105

Concerning to educational level, the current study revealed that there was
statistically significant association between low education level and uncontrolled glycemic
control

and

diabetic

risk

profile.

The

percentage

of

uncontrolled

HbA1c,

hypercholesterolemia, hypertriglyceridemia, high blood pressure and obesity percentage
among low educated where higher than that among high educated. Similar results were
reported in the study that was conducted on illiteracy patients with type 2DM were more
likely to have poor glycemic control (HbA1c) > or = 9.5% (Schillinger et al., 2002; Loucks
et al., 2007; Hasimah et al., 2011).
The findings suggest that economic status including working, or not working status,
and household monthly income, were not statistically associated with the control of both
HbA1c and diabetic risk profile. In contrast, study revealed that glycemic control,
measured by HbA1c levels, was associated with indicators of socioeconomic position
favoring the better off. Comparison of the lowest with the highest socioeconomic group
showed statistically significant (Angela et al., 2003; Veronika et al., 2007).

5.3. Socio-demographic and economic factors with dietary habits among
type 2 diabetic patients.
The present study confirm that, mean age group > 45 years had a good dietary
habits total score among different age groups. Also high educational level had statistically
significant and a good dietary habits total score. Overall socio-demographic factor
including; gender, marital status, occupational status and monthly income were not
statistically differences with dietary habits total score. However, the data of this study was
collected for in unstable political and economical situation; where irregular salary paid and
these situation may play a role in the result of this study.
Several studies confirm our result and found that there was a significant differences
in the score of dietary habits between younger age and old age. Similar results were
reported in the study that younger age respondents were more likely to have healthy food
choice score (Ho et al., 2008). The lack of a relationship between age and poor glycemic
control in our study is not consistent with the findings of a number of studies which
reported that younger age was associated with poor glycemic control (Nichols et al., 2000;
EL-Kebbi et al., 2003; Rothenbacher et al., 2003).
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In this respect; Juma et al. (2008) 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 (Togo et al.,
2001; Mildred et al., 2007; Juma et al., 2008).

5.4. Dietary habits dimensions and Food Frequency Questionnaire (FFQ)
for five main food groups consumption with both glycemic control
(HbA1c) and diabetic risk profiles among type 2 DM.
This section highlights dietary habits dimensions which include; meal planning,
selection of unhealthy diet and selection of healthy diet. In addition to FFQ including
consumption of carbohydrates and legumes group, fruits group, vegetable group, meat,
cheek and fish group, milk and milk products group which were considered as the main
dietary factors that might affect glycemic control and diabetic risk profiles (lipid profile,
blood pressure and body mass index) among type 2 DM.
Regarding meal planning, the present study observed overall reduction in HbA1c,
cholesterol, LDL-C, blood pressure, and BMI when total mean score of meal planning
increase. In general, correlations in major end points between the diet plans were not
statistically significant (part three). In this respect other studies like that of So-Hum (2010)
stated that regularly timed meals were associated with lower BMI, HbA1c, and lower
presence of the metabolic syndrome.
As for the election of unhealthy diet, the present study displayed there were
statistically significant overall increasing in HbA1c, cholesterol, LDL-C, blood pressure
and body mass index when total mean score of selection unhealthy diet increase (part
three). This result was consistent with unhealthy diet including high dietary fatty acids
intake. which was associated with poor glycemic control (P= 0.06). Lower fiber intake and
higher protein intake were marginally associated with poor glycemic control (P= 0.09)
(Jiaqiong et al., 2007)
As for the selection of healthy diet, the present study revealed statistically
significant overall reduction in HbA1c, cholesterol, LDL-C, blood pressure and body mass
index; when total mean score of selection healthy diet increase (part three). Intervention
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studies based on changes in lifestyle in individuals at risk found that diabetes incidence
was reduced by 42% to 63%. Similarly, intensive lifestyle changes in patients with the
metabolic syndrome have shown a reduction in the prevalence of the syndrome by 20% to
48% (Esposito et al., 2008).
In congruence with this study, Savoca et al. (2004) investigate the food habits of
people with T2DM. Three factors (Basic Eating Practices, Meal Planning, and
Carbohydrate/Vegetable Strategies) and low factor scores for a fourth factor were
examined in relation to lower HbA(1c) values. Healthful eating lifestyle (HbA1c = 6.25
±0.25), disciplined eating approach (HbA1c = 7.31 ±0.35), limited dietary focus (HbA1c =
8.28 ±0.33), and poor dietary management (HbA1c = 9.05 ±0.24).
The balanced pattern had no overall significant association with the prevalence of
dyslipidemia or diabetes, however, men with energy intake above the median showed a
reduced prevalence of diabetes across quintiles of balanced pattern scores. The results
show that dietary patterns based on carbohydrate nutrition are associated with prevalence
of dyslipidemia and diabetes in the Korean adult population (Su Jin et al., 2012).
Cho et al. (2011) stated that, three dietary patterns (Western, healthy and
traditional) were identified among Korean women. Higher consumption of the healthy
pattern was inversely associated with metabolic syndrome for highest vs. lowest quartile
(P= 0.012) and most components of metabolic syndrome. The Western and traditional
patterns showed no association with metabolic syndrome, but were related to some
individual risk factors for metabolic syndrome.
On the same track, Xiang et al. (2003) identified three major dietary patterns by
factor analysis: the healthy dietary pattern, the Western dietary pattern, and the traditional
dietary pattern. After control of potential confounders, subjects in the highest quintile of
healthy dietary pattern scores had a lower odds ratio for the metabolic syndrome (odds
ratio: 1.6; P= 0.01) compared with those in the lowest quintile. Women in the highest
quintile of Western dietary pattern scores had greater for the metabolic syndrome (P=
0.01).
There were significant overall reductions in body weight and BMI, HbA1c, total
and LDL cholesterol, and blood pressure (P= 0.001 or better for all). In general,
differences in major end points between the diet plans were not statistically significant.
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The consumption of calorically dense foods, increased portion sizes, and a decrease in
workplace and leisure physical activity most likely accounts for the increase in overweight
and obesity worldwide (Pi-Sunyer et al., 1999; Ness-Abramof & Apovian, 2006)
In this regard, Ziemer et al. (2003) stated that simple meal plan emphasized healthy
food choices with a traditional exchange-based meal plan in reducing HbA(1c) levels in
urban African Americans with type 2 diabetes. Improvements in glycemic control over 6
months were significant (P < 0.0001) but similar in both groups: HbA(1c) decreased from
9.7 to 7.8% with the healthy food choices and improvements in HDL-C and triglycerides
were comparable, whereas other lipids and blood pressure were not altered.
After following the DASH eating pattern, body weight reduced significantly. A1C
decreased after adoption of the DASH diet (-1.7 ± 0.1%; P = 0.04). After the DASH diet,
the mean change for HDL-C levels was higher (4.3 ± 0.9 mg/dl; P = 0.001) and LDL
cholesterol was reduced (-17.2 ± 3.5 mg/dl; P = 0.02). Additionally, DASH had beneficial
effects on systolic (-13.6 ± 3.5 vs. -3.1 ± 2.7 mmHg; P = 0.02) and diastolic blood pressure
(-9.5 ± 2.6 vs. -0.7 ± 3.3 mmHg; P = 0.04) (Azadbakht et al., 2011).
5.4.1. Glycemic Control (HbA1c) and main food groups consumption
In the current study, multiple logistic regression test showed that, only
carbohydrates group consumption was statistically significant association with poor
glycemic control. In this respect, 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).
The study of Nanri et al. (2008) was in congruence with the current study. It
stated that by using a food-frequency 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 Type 2 DM). in contrast with the findings of the current study, seafood
dietary pattern was positively associated with HbA1C concentrations in men only (P=
0.01).
Another study illustrated that hemoglobin A1c decreased 0.8% and 0.3% after 5 wk
of the high-protein and controlled diets, respectively; the difference was statistically
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significant at (P < 0.05). The rate of change over time was also significantly greater after
the high-protein diet than after the control diet (P < 0.001) (Mary et al., 2003).
5.4.2. Lipid profile and main food groups consumption
The result of this study found that, carbohydrates, vegetables, milk, and milkproducts groups consumption were statistically significant and might affect cholesterol
level. However, carbohydrates group consumption were positively significant and might
affect the increasing of TG, LDL-C and the decrease of HDL-C. In contrast, vegetables
group consumption was statistical significant and decreasing of TG, LDL-C and HDL-C.
In respect, similar to our study, two dietary patterns were identified: 1) the balanced
pattern was characterized by high intake of various kinds of food including white rice, and
2) the rice-oriented pattern was characterized by a high intake of white rice but low intake
of vegetables, fruits, meat, and dairy products. The rice-oriented pattern was positively
associated with hypertriglyceridemia in men and low high density lipoprotein-cholesterol
in both men and women (Su Jin Song et al., 2012).
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).
Fasting triacylglycerol was significantly lower after the high-protein diet than after the
control diet. (Gannon et al., 2003).
5.4.3. Blood pressure and main food groups consumption
The result of this study suggest that both carbohydrates and fruits group variables
had a positively affect the increasing of systolic blood pressure.
In a similar context, two international studies of macro/micronutrients and blood
pressure conducted in United Kingdom and USA illustrated that the reduction intake of
sugar was significantly associated with reduced systolic and diastolic BP. No association
was found for diet beverage consumption and BP. These findings suggest that sugars may
be the nutrients that contribute to the observed association between SSB and BP (Chen et
al., 2010; Brown et al., 2011).
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5.4.4. Body mass index and main food groups consumption
The result of this study showed that vegetable groups had negatively significant
association with increase in BMI, while milk and milk product was positively and
significantly associated with the increase in BMI.
The result of the present study was in line with the previous studies that found a
positive relationship between higher calcium intakes and significantly related to a increase
of the BMI. Conversely, the consumption of milk, yogurt, and cottage cheese at entry was
inversely associated with glucose levels and positively with high-density lipoprotein
cholesterol (Azadbakht et al., 2005; Vergnaud et al., 2008; Samara et al., 2012). Similarly,
Drapeau et al. (2004) state that changing of food groups between diet records revealed that
increase in the consumption of whole fruit as well as skimmed milk and partly skimmed
milk were the 2 food patterns that negatively correlated with the changes of each body
weight-related indicator. Togo et al. (2001) illustrated that the relationships with
BMI/Obesity were inconsistent with ten studies which found that intake patterns, which we
categorized as fatty, sweet or energy dense were positively associated with BMI/Obesity.
The significant associations between diet index score and BMI/Obesity were consistently
negative.
In contrast to our finding, Fumeron et al. (2011) stated that total dairy product
consumption, dairy (except cheese) consumption, and dietary calcium density were
inversely associated with incident obesity. Cheese consumption was negatively associated
with incident obesity but not with glycemic disorders (Fumeron et al., 2011)

5.5. Dietary habits total scores and complications among type 2 diabetic
patients.
This section presented the impact of dietary habits on micro and macro-vascular
complication among type 2 DM. Regrarding to micro-vascular complications, the result of
this study showed that patients with micro-vascular complications; retinopathy,
neuropathy, nephropathy were greaterly had poor dietary habits. There was stistically
significant association between dietary habits with retinopathy and nephropathy
complications. Macro-vascular including; corenary haert disease, hypertension, and CVA
were high in poor dietary habits and there was a stitistically significant association between
dietary habits with hypertension.
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Diabetes complications and comorbidities were not correlated with the diet quality,
except for renal impairment, which appeared to decrease Healthy Eating Index. Between
the diabese and the diabetic patients, different factors explained the adoption of a high
quality diet (Apostolis et al., 2011).
Macrovascular and microvascular complications of diabetes may be associated with
different environmental factors. Paisey et al. (1984) investigateed the association of
differing dietary, metabolic, and clinical risk factors with macrovascular complications of
503 type 2 diabetic patients; the average daily dietary intakes were 46.5% as carbohydrate,
13.7 mmol cholesterol, 8.7 g fiber, and a polyunsaturated/saturated fat ratio of 0.98.
Macrovascular disease showed that 49.3% of patients had evidence of peripheral vascular
disease, and 21.6% myocardial ischemia, 6.0% angina. Only 1.2% had a clear history of
completed stroke, and all were hypertensive. Six patients had also undergone amputations
for diabetic gangrene.
The optimal diet to reduce cardiovascular risk is unclear. 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. The recent emphasis on carbohydrates
with a low glycaemic index (ie, slowly absorbed) has not been examined in long-term
interventional studies, but reduction in levels of glycosylated haemoglobin (HbA1c) has
been achieved (Katherine & George, 2003).

5.6. Both glycemic control, diabetic risk profiles and complications
among type 2 diabetic patients.
5.6.1. Hemoglobin A1c and complications of type 2 DM
This study revealed that overall micro-vascular complications; retinopathy
(21.1%), nephropathy (9.7%) and neuropathy (7.3%) were highly statistically significant
with high hemoglobin A1c (HbA1c), particularly neuropathy was of a higher risk for poor
glycemic control > 7%. Concerning macro-vascular complication overall; CHD (19.9%),
hypertension (45.6%) and CVA (1.9) were highly associated and statistically significant
with high HbA1c, mainly hypertension patients with diabetes with higher risk for poor
glycemic control.
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Large, prospective clinical studies have shown a strong relation between timeaveraged mean values of glycemia, measured as hemoglobin (HbA1c), and vascular
diabetic complications. These studies are the basis for the American Diabetes Association's
current recommended treatment goal that HbA1c should be <7% (Giugliano et al., 2008).
In this respect, similar to study conducted by Stolar (2010), micro-vascular complications,
including nephropathy, retinopathy, and neuropathy, are strongly related to hemoglobin
A1c (HbA1c). However, vascular complications may progress in patients who have
HbA1c <7.0%. Concomitant atherosclerosis and occult macro-vascular disease may follow
an accelerated course in T2DM. Macro-vascular complications may develop early, and,
like micro-vascular complications correlate linearly with HbA1c (Stolar, 2010).
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. Where macro-vascular
complications presented in (6.3%) subjects; ischemic heart disease in (5.4%),
cerebrovascular accidents in (0.8%) and peripheral vascular disease in 14 (0.1%) subjects.
Ischemic heart disease was significantly associated with high systolic and diastolic blood
pressure, and low HDL-C. Cerebrovascular accidents were significantly associated with
high systolic and diastolic blood pressure (Wijesuriya et al., 2012). This study shows that
chronic complications of T2DM in Sri Lanka are related to multiple risk factors; microvascular complications are associated with poor glycemic control, high blood pressure and
abnormal lipids, macro-vascular complications with high blood pressure and abnormal
lipids.
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
(Skyler, 1996; Gaster & Hirsch, 1998; Klein & Klein, 1998; Schellhase et al., 2005).
May clinical studies state that T2DM complications were significantly associated
with glycemic control. Each 1% reduction in updated mean HbA1c was associated with
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reductions in risk of 21% for any end point related to diabetes (P<0.0001), 21% for deaths
related to diabetes (15% to 27%, P<0.0001), 14% for myocardial infarction (8% to 21%,
P<0.0001), and 37% for micro-vascular complications (33% to 41%, P<0.0001) (Stratton
et al., 2000). Other studies stated that each 1% increase in HbA1c was associated with an
increase in hazard ratio (HR) for CVD, myocardial infarction and stroke [HR 1.09] (Elley
et al., 2008; Hemmingsen et al., 2011; Zoungas et al., 2012).
Vijan et al., (1997) stated that reducing hemoglobin A1c levels from 9% to 7%
resulted in an estimated decrease from 2.6% to 0.3% in lifetime risk for blindness due to
retinopathy. Greater benefit were noticed more when moving from poor to moderate
glycemic control than when moving from moderate to almost-normal glycemic control.
However, the risks for end-stage renal disease and the risk reduction provided by improved
glycemic control are lower than those for blindness.
5.6.2. Lipid profile and complications of type 2 DM
High serum triglyceride levels, low serum HDL-C levels, and LDL-C particles
producing atherogenesis and can be exacerbated by insulin resistance and/or the metabolic
syndrome are a strong predictors of CHD particularly hypertriglyceridemia (Nesto, 2005).
However, the resulst suggest clearly that nephropathy, neuropathy, CHD and hypertension
were highly associated and statistically significant with both cholesterol and triglyceride
levels. Where retinopathy and CVA did not associate with both cholesterol and
triglyceride

levels.

Over

all

micro-vascular

complications

and

micro-vascular

complications except CVA were highly associated and statistically significant with HDLC. Only CHD and hypertension were associated with LDL-C.
About 70% to 80% of patients with T2DM will die of macrovascular disease.
Atherogenic dyslipidemia-characterized by elevated triglyceride levels, low high-density
lipoprotein cholesterol (HDL-c) levels, and a preponderance of small, dense, low-density
lipoprotein (LDL) particles-is the major cause of other osclerosis in individuals with
T2DM. Therefore, treatment of T2DM must address hyperglycemia to prevent
microvascular disease (retinopathy, neuropathy, and nephropathy) and atherogenic
dyslipidemia to prevent macrovascular complications (Gadi & Samaha, 2007; Reasner,
2008; Mooradian, 2009).
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In this respect, Alam et al. (2010) conducted a comparative prospective study
between patients suffering from hypertension with T2DM and patients suffering from type
DM without hypertension. There was a significantly increased level of serum total
cholesterol (P < 0.001) and LDL-cholesterol (P < 0.001) in hypertensive T2DM in
comparison to normotensive T2DM. Though serum triglyceride level was increased in
hypertensive T2DM in comparison to normotensive T2DM, but it was not statistically
significant. Serum HDL-cholesterol level was more in normotensive T2DM in comparison
to hypertensive type II diabetes mellitus group.
The result of this study was congruent with that of Peter et al. (2012) who stated
that increase HDL-C 1-mg/dL was associated decrease 1% in any micro-vascular
complications risk, but for LDL-C and TG, 1-mg/dL increase resulted in increases of
0.2%, 0.1% and 0.3% (P < 0.001) in micro-vascular complications risk. Patients achieving
HDL-C goals had a 11 % lower risk of micro-vascular complications versus non-achievers
(P < .0001). Similarly, TG goal attainment was associated with a lower risk for any microvascular complications (P < .0001).
5.6.3. Body mass index (BMI) and complications of type 2 DM
This study revealed that retinopathy, nephropathy and hypertension were associated
with BMI. Congruent with previous studies indicate that, BMI, age, longer duration of
diabetes and higher HbA1c were correlated with increased risk of diabetic retinopathy
(Janghorbani et al., 2001; Janghorbani et al., 2003; Katusić et al., 2005; Rasmieh & AlAmer, 2008; Hosseini et al., 2009)
The prevalence of diabetes, especially T2DM and hypertension have significantly
increased with the prevalence of obesity. Obesity accompanying type 2 diabetes and
hypertension are known to be closely linked with insulin resistance and elevated
sympathetic nervous activity. It has been well documented that obesity, hypertension, and
diabetes are high risk factors for subsequent cardiovascular and renal complications
(Arauz-Pacheco & Raskin, 1996; Masuo et al., 2010).
Obese patients with T2DM were younger, had poorer glycemic control, higher
blood pressures, worse lipid profiles, and were more likely to be receiving
antihypertensive and lipid lowering drugs compared with patients with BMI <30 kg/m2
(Daousi et al., 2006).
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Fifty-two T2DM patients were studied, 16 were hypertensive diabetics while 23
were normotensive diabetics and 13 patients with diabetic nephropathy. The mean BMI
was high in the diabetic nephropathy patients (27.9+/-1.0) and low in the hypertensive
diabetics (25.5+/-5.2) P=0.0001. The prevalence of overweight and obesity were 31 and 46
respectively in diabetic nephropathy compared with 19 and 12.5 respectively in diabetics
with hypertension (Idogun et al., 2006).
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CHAPTER VI
CONCLUSIONS & RECOMMENDATIONS
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Conclusions and Recommendations
6.1. Conclusions


The study illustrated type 2 DM was more prevalent among females than males. Also,
the study reported an increase in prevalence of type 2 DM with increasing age in both
sexes. The results showed a positive statistically significant association between type 2
DM and poverty, low educational level and unemployment, whereas low educational
level and poverty were reported as independent proximal risk factors for type 2 DM.



Uncontrolled hemoglobin A1c, cholesterol, triglyceride, LDL-C levels and blood
pressure were positively associated with increasing of age, low educational level.
Furthermore, the study reported that the body mass index was positively associated
with increasing of age, low educational level and poverty, whereas hemoglobin A1c,
cholesterol, triglyceride, LDL-C levels, blood pressure and body mass index were
reported as dependent distal factors for type 2 DM.



Regarding dietary habits total score, the study illustrated a negative correlation and
statistical significance between the mean dietary habits when age increased and the
educational level decreased. Moreover, dietary habits total score was negatively
correlated and statistically significant with overall glycemic control and diabetic risk
profiles.



Selection of healthy diet dimension, the study revealed a negative correlation and
statistical significance with overall glycemic control and diabetic risk profiles. In
contrast, the selection of unhealthy diet dimension was positively correlated with
overall glycemic control and diabetic risk profiles.



Biochemical investigation, the result of uncontrolled hemoglobin A1c was positively
statistically

associated

with

carbohydrates

group

consumption

only.

Hypercholesterolemia and hypertriglyceridemia were positivity statistically associated
with carbohydrates, milk and milk products groups consumption and inversely with
vegetables group. LDL-C level was positively statistically associated with
carbohydrates group and inversely associated with vegetable group. HDL was
inversely associated with carbohydrates group and positively associated with
vegetables group.
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Regarding blood pressure and body mass index, the result showed that systolic blood
pressure was positively associated with carbohydrates and fruits groups. BMI was
positively associated with milk and milk products group and inversely with vegetable
group.



Regarding micro-vascular complications of type 2 DM, retinopathy was positively
statistically associated with uncontrolled HbA1c, low HDL-C, and obesity.
Nephropathy

was

positively

associated

with

uncontrolled

HbA1c,

hypercholesterolemia, hypertriglyceridemia, low HDL-C and obesity. Neuropathy was
positively statistically associated with uncontrolled HbA1c, hypercholesterolemia,
hypertriglyceridemia and low HDL-C.


Macro-vascular complications of type 2 DM; Coronary heart disease was positively
statistically

associated

with

uncontrolled

HbA1c,

hypercholesterolemia,

hypertriglyceridemia, low HDL-C and high LDL. Hypertension was positively
statistically

associated

with

uncontrolled

HbA1c,

hypercholesterolemia,

hypertriglyceridemia, low HDL-C, high LDL and BMI. CVA was positively
statistically associated only with uncontrolled HbA1c.
In conclusion, this study indicated socio-economic factor and dietary habits could play an
important role in alteration of glycemic control (HbA1c) and diabetic risk profiles; lipid
profile, blood pressure and body mass index among type 2 DM. Furthermore, most of these
risk factors have been found to play an important role in the etiology of chronic micro- and
macrovascular complications among type 2 DM.
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1.2. Recommendations
6.2.1. Recommendation For Patients:
Individuals with type 2 DM should be:
o Don’t eat fried meals,
o Don’t use margarine or butter in the preparation of meals,
o Eat desserts with a restricted amount,
o Limit your consumption of canned food,
o Remove chicken or bird skin before preparing the meal,
o Don’t add salt on food during meals, and
o Limit your consumption of junk food.
6.2.2. Recommendation for Public People
People who are at high risk for developing these factors are recommended to:
o Follow diet rich in fresh vegetables,
o Eat only one kind of fruit every snack,
o Eat boiled or grilled meals,
o Drink beverages such as (coffee and tea) without added sugar or add
saccharin or something similar,
o Limit specific carbohydrates (e.g., bread, pasta, rice, potatoes or desserts),
o Use sunflower oil or olive oil in the preparation of meals,
o Drink approximately 2 liters or/more of water or fluids daily and
o Take prescribe multivitamin.
o People are recommended to eat a well balanced diet that lowers
monosaccharide and substituted with complex carbohydrate.
o People are recommended to substituted monosaccharide, high fatty milk
and whole labana with complex carbohydrate, skim milk and low fatty
labana.
o Try to promote increasing the consumption of vegetables during meals.
o Effort should be routinely monitoring the susceptible people and promoting
health education to exchange their dietary habits by health care providers.
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6.2.3. Recommendations for Future Research
o Further studies are needed to estimate the relationship between type 2 DM
and socioeconomic/demographic factors as the data of this study was
collected in unstable political and economical situation; where irregular
salary payments and these situation may play a role in the result of this
study.
o The findings of the present study about dietary habits and its effect on long
term complications of type 2 DM is considered very new. Therefore,
further studies are needed to investigate the relationship between dietary
habits and the complications of type 2 DM in another area.
o To explore the relationship between and diet type 2 DM more
comprehensively, another research is needed to study the calorie intake and
food composition in Palestine by using 24 hrs or 7days diet recall.
o The results of previous studies about the relationship between HbA1c,
serum lipids profile were widely controversial. For further clarification,
cohort studies, in which long term complications of type 2 DM incidence is
assessed together with repeated measurements of HbA1c and lipid profiles
are required.
o The study findings show a positive association between dietary habits and
high level of HbA1c, lipid profile, BMI and blood pressure but it is
unknown if another risk factors such as level of physical activity and
duration of disease may be associated with increase of glycemic control
and diabetic risk profiles.
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Annexes
Annex 1
Map of Palestine

Source: Palestine History, http://www.palestinehistory.com/sights/maps/maps.htm
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Annex 2
Map of Gaza Strip

Source: Palestine History, http://www.palestinehistory.com/sights/maps/maps.htm

Annex 3
Sample size calculation
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Dr. Samir Radi; PhD. Public Nutrition, Ministry of Health
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Dr. Samar El-Nakhala; Master Nutrition, Ministry of Health
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Annex 5
Declaration Form
Assessment of Dietary Habits on Risk Profiles and Complications among Type 2 Diabetic
Patients at Al-Remal Clinic in Gaza Strip

Dear participant,
The aim of this questionnaire is to identify the patterns of dietary habits and food
consumption and related to type 2 diabetes and the extent of diabetic risk factors which
include; glycemic control, blood pressure, obesity, and the lipid profile, and impact of their
risk factors on health aspects and complications arising from diabetes, to know and
evaluate the nutritional status and dietary behaviors of patients with type 2 diabetes at AlRemal clinic in Gaza City.
This research is a part of the graduation requirements of Master Clinical Nutrition from the
Faculty of Pharmacy at Al-Azhar University in Gaza.
Please; this research requires to:
•

Answering some short questions that are described in the following
questionnaire which includes general information about your condition, illness
and your dietary habits.

•

Taking some measurements weight, height and blood pressure.

•

Withdraw a blood sample to determine the proportion of glycemic control and
lipid profile level.

The participation in this research is voluntary, as well as having a right for refuse or accept
to participate. The information will give will be kept confidential and will not disclosed to
anyone except the research team.
Accept me sincerely
Participant's

name

(optional)

/__________________,

Researcher / Mohammed Emad Kuhail
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sign

/______________

Annex 6
نموذج إقرار بالمشاركة
تقييم العادات الغذائية وأثرها على عوامل الخطر والمضاعفات لدى مرضى السكري من النوع الثاني
في عيادة الرمال بمحافظة غزة -فلسطين
Assessment of Dietary Habits on Risk Profiles and Complications among Type 2 Diabetic
Patients at Al-Remal Clinic in Gaza Strip

أخي الكريم /أختي الكريمة ،...
تهدف هذه االستبانة إلى التعرف على أنماط استهالك الطعام والعادات الغذائية ذات الصلة بمرض السكري عند مرضى السكري من
النوع الثاني ومدى مخاطرها على التحكم بنسبة مستوى السكر ،ضغط الدم  ،السمنة ،ونسبة الدهون في الدم على النواحي الصحية ،
وأثرها على المضاعفات المترتبة على مريض السكري بهدف المعرفة والوقوف على الوضع التغذوي والسلوكيات الغذائية المتبعة عند
محافظة غزة.
مرضى السكري في عيادة الرمال ب
علماً أن هذا البحث هو جزء من متطلبات التخرج في برنامج ماجستير التغذية اإلكلينيكية التابع لكلية الصيدلة بجامعة األزهر بغزة.
ويتطلب إجراء هذا البحث إلى:


اإلجابة على بعض األسئلة القصيرة الموضحة في االستبيان التالي والتي تتضمن على معلومات عامة عن حالتك وعن مرضك
والنمط الغذائي لديك.



أخذ بعض القياسات كالطول والوزن وقياس ضغط الدم.



كما و يتطلب سحب عينة دم لمعرفه نسبة التحكم بمستوى السكر خالل الثالث أشهر األخيرة ونسبة الدهون لديك.
وتعتبر مشاركتك في هذا البحث طوعية ،كما انه لديك الحق في رفض المشاركة أو عدم المشاركة في هذا البحث.
كما أن المعلومات التي سوف تعطيها ستبقي سرية ولن يطلع عليها أحدا باستثناء فريق البحث.
وتقبلوا منى فائق التقدير واالحترام

اسم المشارك (اختياري)  ______________________________________ /توقيع ______________ /

الباحث /محمد عماد كحيل
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Annex 7
Interview Questionnaire
IR=Interview Record, SE=Socio-Demographic and Economic characteristics, DC=Disease
complications, DH=Dietary Habits, FFQ=Food Frequency Questioner, Wt.=Weight, Ht.=Height,
BMI=Body Mass Index, Bp.= Blood Pressure, I=Investigation
IR.1 serial number: _____________________________ IR.2 fill-resolution ________________
Section I: Socio-Demographic and Economic characteristics
SE.1 Sex
1. Male
2. Female
SE.2 Age (________)
SE.3 Marital Status
1. Married
2. Unmarried
SE.4 Education level
1. Illiterate
2. Primary
3. Preparative
4. Secondary
5. Academic
SE.5 Occupational status
1. works
2. does not work
SE.9 Average monthly household income
1. Less than 2000 NIS
2. NIS 2,000 or more
Section II: Complications of the disease
DC.1
Do you suffer from diabetic kidney complications?
DC.2
Do you suffer from diabetic foot complications?
DC.3
Do you suffer from chronic heart disease?
DC.4
Do you suffer from a disease chronic high blood pressure?
DC.5
Do you suffer from chronic stroke?

Yes
Yes
Yes
Yes
Yes

no
no
no
no
no

Section III: Dietary Habits Score of Type 2 Diabetes
Style of dietary habits
Never Rarely Sometimes Often Always
DH.1
I eat five meals a day (including; 3 main
meals and two snacks)
DH.2
I do not eat breakfast daily
DH.3
I making scheduling time for eat a meals
DH.4
I count the amount of food you want to
eat before you start eating
DH.5
I sure to eat fried meals a day
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Section III: Dietary Habits Score of Type 2 Diabetes
Style of dietary habits
Never Rarely Sometimes Often Always
DH.6
I use margarine or butter in the
preparation of meals
DH.7
I eat a dessert without restricting the
amount.
DH.8
I eat canned foods.
DH.9
I eat chicken or bird with skinning.
DH.10 I prefer eating meat fat (fatty meat) in
meals.
DH.11 I eat junk food like (Hamburger or
Shawarma).
DH.12 I prefer to add salt on food during meals.
DH.13 I sure to eat fresh vegetables, without
cooking daily.
DH.14 I sure to eat only one kind of fruit every
meal.
DH.15 I sure to eat boiled or grilled meals.
DH.16 I drink a beverages such as (coffee and
tea) without added sugar or added a
saccharin or something like.
DH.17 I sure to limit a specific carbohydrates
(eg, bread, pasta, rice, potatoes or
desserts).
DH.18 I use sunflower oil or olive oil in the
preparation of meals.
DH.19 I drink approximately 2 liters / or more
of water or fluids daily.
DH.20 I sure to take multivitamin which
prescribed my by doctor

Section IV: Food Frequency Questionnaire (FFQ)
Food Frequency
Food groups consumption
Not
1-3
1/
2-4/ 5-6/
1/
2-3/
con

mon

wk

Carbohydrates group
FFQ1
FFQ2
FFQ3
FFQ4
FFQ5
FFQ6
FFQ7
FFQ8
FFQ9
FFQ10

Rice
Arabic bread
White/beta
Arabic bread Brown
Potato
Pastries
Homs
Bean
Lentils
Spaghetti/pasta
Nuts
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wk

wk

day

day

4-5/
day

+6/
day

Section IV: Food Frequency Questionnaire (FFQ)
Food Frequency
Food groups consumption
Not
1-3
1/
2-4/ 5-6/
1/
2-3/
con

mon

wk

wk

wk

day

day

4-5/
day

+6/
day

Vegetables group
FFQ11
Tomato
FFQ12
Option
FFQ13
lettuce
FFQ14
Carrots
FFQ15
Peas
FFQ16
Mulukhiya
FFQ17
Cabbage
FFQ18
Okra
FFQ19
Onions
FFQ20
Cauliflower
Fruits group
FFQ21
Apples
FFQ22
Banana
FFQ23
Grapes
FFQ24
Orange
FFQ25
Guava
FFQ26
Dried dates
FFQ27
Dried raisins
FFQ28
Dried figs
Meat & Fish group
FFQ29
Lamb
FFQ30
Beef
FFQ31
Seafoods
FFQ32
Liver
FFQ33
Chicken
FFQ34
Eggs
Milk and milk-products
FFQ35
Whole milk
FFQ36
Skim milk
FFQ37
Whole laban
FFQ38
Low fat laban
FFQ39
Cheese
FFQ40
Ice Cream
FFQ41
Milk with Chocolate

Section V: Body mass index (BMI) and measuring blood pressure
Ht.
______________cm BMI body mass index: (kg/m2) (Private to researcher)
Wt.
______________ kg
Blood pressure measurement: (
/
) mm / Hg
Bp.
Section VI: biochemical investigation
I.1
HbA1c .................. (%)
I.2
Cholesterol (TC) ............. (mg / dl)
I.3
Triglyceride .................... (mg / dl)

I.4
I.5
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HDL-C .............. (mg / dl)
LDL-C ...................... (mg / dl)

Annex 8
سجل المقابلة
IR =Interview Record, SE=Socio-Economic characteristic, MH=Medical History,
DH=Dietary Habits, FFQ=Food Frequency Questioner, Wt.=Weight, Ht.=Height,
BMI=Body Mass Index, Bp.= Blood Pressure, I=Investigation
/
/
 IR.2تاريخ تعبئة االستبانة
 IR.1الرقم المسلسل__________________ :
القسم األول :الخصائص االجتماعية واالقتصادية
 SE.1الجنس
 .1ذكر
 .2أنثى
 SE.2العمر (

)

 SE.3الحالة االجتماعية
 .1أعزب
 .2متزوج
 .3مطلق
 .4أرمل
 SE.6مستوى التعليم
 .1أمي
 .2ابتدائي
 .3إعدادي
 .4ثانوي
 .5جامعي
 SE.7المهنة

 .1يعمل

 SE.9متوسط دخل األسرة شهرياً
اقل من  2000شيكل

 .2ال يعمل
 2000 .2شيكل أو أكثر

مضاعفات المرض
 MH.2هل يوجد احد بأسرتك مصاب بمرض السكري؟

نعم

ال

 MH.3هل تعاني من مضاعفات اعتالل الشبكية السكري؟

نعم

ال

 MH.4هل تعاني من مضاعفات اعتالل الكلى السكري؟

نعم

ال

 MH.5هل تعاني من مضاعفات اعتالل القدم السكري؟

نعم

ال

 MH.6هل تعاني من مرض القلب المزمن؟

نعم

ال

 MH.7هل تعاني من مرض ضغط الدم المرتفع المزمن؟

نعم

ال

 MH.8هل تعاني من جلطة دماغية مزمنة؟

نعم

ال

157

القسم الثاني العادات الغذائية لدى مريض السكري النوع الثاني
نمط العادات الغذائية
 DH1أتناول خمس وجبات يومياً ( 3وجبات رئيسية و وجبتين صغيرتين بينهم)

أبداً نادراً أحياناً

غالباً

دائماً

 DH2ال أتناول وجبة اإلفطار يومياً
 DH3أتناول وجبات الطعام في أوقات محدده

 DH4أحدد كمية األكل الذي أريد أن أكله قبل البدء بتناول الطعام
 DH5احرر على تناول الوجبات المقلية يومياً
 DH6استخدم المارجارين أو الزبده في إعداد الوجبات الغذائية
 DH7اتناول الحلويات بحرية بدون تحديد أو التقليل منها
 DH8أتناول األطعمة المعلبة
 DH9أتناول الدجاج/الطيور بدون نزع الجلد عنه
 DH10أفضل تناول اللحم السمين (اللحمة المدهنه) في الوجبات
 DH11أتناول الوجبات السريعة مثل (الهمبورجا أو الشاورما)
 DH12أفضل إضافة ملح الطعام أتناء تناولي الوجبات الغذائية
 DH13احرر على تناول الخضروات طازجة وبدون طبخ يومياً
 DH14احرر على تناول صنف واحد فقط من الفواكه مع كل وجبة
 DH15احرر على تناول الوجبات المسلوقة أو المشوية
 DH16أتناول المشروبات مثل (القهوة والشاي) بدون إضافة سكر أو اضافة
السكارين او ما يشبه ذلك

 DH17احرر على تقليل كمية االطعمة التالية (الخبز األرز ،البطاطا ،المعكرونة
)...
 DH18استخدم زيت عباد الشمس أو زيت الزيتون في تحضير الوجبات
الغذائية

 DH19أشرب ما يقرب  2لتر/أو أكثر من الماء أو السوائل يوميا
 DH20أحرر على تناول أقرار الفيتامينات التي يصفها لي الطبيب
الغذائي لدى مريض السكري النوع الثاني )Food Frequency Questionnaire (FFQ
ة
عدد مرات تناول األطعمة
قائمة األطعمة الغذائية
food consumption

عدد مرات تناول األطعمة
ال

3-1

1

4-2

6-5

أتناول

/شهر

/أسبوع

/أسبوع

/أسبوع /يوم

حبوب وبقوليات
FFQ1

أرز

 FFQ2خبز عربي ابيض  /بيتا
 FFQ3خبز عربي اسمر
 FFQ4بطاطا
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1

3-2

5-4

+6

/يوم

/يوم

/يوم

الغذائي لدى مريض السكري النوع الثاني )Food Frequency Questionnaire (FFQ
ة
عدد مرات تناول األطعمة
قائمة األطعمة الغذائية
food consumption

عدد مرات تناول األطعمة
ال

3-1

1

4-2

6-5

أتناول

/شهر

/أسبوع

/أسبوع

/أسبوع /يوم

 FFQ5معجنات
 FFQ6حمص
 FFQ7فول
 FFQ8عدس
 FFQ9معكرونة
 FFQ10مكسرات
الخضروات
 FFQ11بندورة
 FFQ12خيار
 FFQ13خس
 FFQ14جزر
 FFQ15بزيال
 FFQ16ملوخية
 FFQ17ملفوف
 FFQ18باميا
 FFQ19بصل
 FFQ20زهرة
فواكه
 FFQ21تفاح
 FFQ22موز
 FFQ23عنب
 FFQ24برتقال
 FFQ26جوافة
 FFQ27تمر مجفف
 FFQ28زبيب مجفف
 FFQ29تين مجفف
اللح وم
 FFQ30لحم خروف
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1

3-2

5-4

+6

/يوم

/يوم

/يوم

الغذائي لدى مريض السكري النوع الثاني )Food Frequency Questionnaire (FFQ
ة
عدد مرات تناول األطعمة
قائمة األطعمة الغذائية
food consumption

عدد مرات تناول األطعمة
1

ال

3-1

1

4-2

6-5

أتناول

/شهر

/أسبوع

/أسبوع

/أسبوع /يوم

3-2

5-4

+6

/يوم

/يوم

/يوم

 FFQ31لحم بقر
 FFQ32سمك
 FFQ33كبده
 FFQ34دجاج
 FFQ35بيض
الحليب ومنتجاته
 FFQ36حليب كامل الدسم
 FFQ37حليب خال الدسم
 FFQ38لبن كامل الدسم
 FFQ39لبن قليل الدسم
 FFQ40جبنه
 FFQ41آيس كريم

القسم الخامس :المقاييس الجسمانية وقياس ضغط الدم لدى مريض السكري النوع الثاني
 Ht.طول المبحوث بالسنتيمتر

)..............................................(cm

 Wt.وزن المبحوث بالكيلوجرام

)................................................(kg

 BMIمؤشر كتلة الجسم
Bp.

قياس ضغط الدم

2

( ( )kg/mخار بالباحث)
:mm/Hg

/

(

)

القسم السادس :مقاييس الدم والبول لدى مريض السكري النوع الثاني
I1

)Cholesterol (TC) ………………… (mg/dl

I2

)HDL-C ………………………… (mg/dl

I3

)Triglyceride …………………… (mg/dl

I4

)LDL-C ………………………… (mg/dl

I5

)Hb A1c …………………………. ( %
شكرا لك على المشاركة
الباحث /حممد كحيل
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Annex 9
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