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 بسم هللا الرحمن الرحيم

ُكلُوا ِمْن َطي ِبَاِت َما َرَزْقنَاُكْم َوََل تَْطغَْوا فِيِه فَيَِحلَّ َعلَْيُكْم َغَضبِي ۖ َوَمْن يَْحِلْل 

 َعلَْيِه َغَضبِي فَقَْد َهَوى  

 سورة طه 81

 

(20:81) “Eat from the good things with which We have provided you and do not transgress 

[or oppress others] therein, lest My anger should descend upon you. And he upon whom 

My anger descends has certainly fallen." 
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Abstract 

End-Stage Renal Disease (ESRD) is a growing problem, particularly in developing 

countries. Factors closely related to lifestyle and dietary habits that negatively affect 

kidney function are rarely modified by isolated medical intervention. Therefore, the 

present study was designed to examine the effect of nutritional patterns on estimated 

Glomerular Filtration Rate (eGFR) among Chronic kidney disease (CKD) on dialysis. 

The hypothesis absence of healthier diet program suitable for CKD on dialysis considered 

a serious risk complication of kidney damage. The goal of the study is to investigate 

whether or not the diet patterns could have an effect on changes in biochemical 

parameters as well as eGFR among adults with CKD on dialysis.  

Methodology  

Randomized Controlled Trials (RCTs) designed for adult patients with an estimated 

glomerular filtration rate of less than 60 mL/min/1.73 m2 in the CKD scale attended 

Kidney Dialysis Department – Al Shifa Medical Complex in Gaza City, in the period 

between May 2017 to April 2018. Before starting dialysis, a full anthropometric 

measurement was done, and a serum blood sample was taken from the patients to be 

analyzed for Kidney Function, Lipid Profile, Electrolytes, Phosphorus and haemoglobin. 

Based on the results of analyses obtained, the researcher has developed a diet plan for the 

experimental group and explained for each patient separately the importance of diet 

program as well as the importance of compliance grade. 

Results  

By matching both the experimental and control groups, the socio-demographic analysis 

of the study showed that all patients of both groups (100%) of the sample, have severe 

malnutrition, and the overall level of education was at (51%) and unemployment rate was 

(81%). Additionally, both groups showed high levels of uric acid, phosphorus, BUN and 

creatine, while hemoglobin level was low. Lipid profile rates were normal for both 

groups. Moreover, 74% of all patients had hypertension, while 27% of them have 

diabetes, and 80% of all patients are anemic. It was clear that the lack of education and 
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nutritional awareness has led to disorders on the health status and affected biochemical 

test results.  

Half of the patients (50%) reported that doctors they have previously visited had not 

detected that they have kidney problems. The results also show a direct relationship 

between eGFR and anthropometric, biochemical as well as the diet program pre/post 

intervention. 

Conclusion 

The study has concluded that there is a direct association between nutritional care and the 

reduction of the deterioration of renal failure cases by improving the biochemical results 

as well as anthropometric measurements.  

Recommendation 

Support the establishment the educational programs in order to improve medical staff 

knowledge about proper nutrition and lifestyle for haemodialysis  patients; conducting a 

screening of uric acid and phosphorous for CKD patients in each clinic, for an early stage 

detection and provision of suitable nutritional support to avoid complication stages; and 

the hospital catering to patients on dialysis should be stopped during the dialysis process 

and patients should strictly avoid eating during the process.  This is a necessary 

recommendation that could help save the lives of haemodialysis patients and even reduce 

the morbidity. 

Key words 

CKD, Hemodialysis, End-stage renal disease, estimated glomerular filtration rate, Uric 

acid, phosphorous, Diet program intervention 
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الدراسة ملخص  

إن العوامل المرتبطة ارتباطًا وثيقًا   مشكلة متنامية تحديدًا في الدول النامية. المرحلة األخيرة من المرض الكلوي هي

لها بواسطة التدخل الطبي. بنمط الحياة والعادات الغذائية التي تؤثر سلبًا على وظائف الكلى، من النادر ما يتم تعدي

( لدى eGFRلذلك، فإن الدراسة الحالية ُصممت من أجل فحص تأثير األنماط الغذائية على معدل الترشيح الكلوي )

مرضى الكلى المزمن عند عملية غسيل الكلى. فرضية الدراسة قائمة على أن اإلفتقار إلى اتباع برنامج غذائي 

د عملية غسيل الكلى يزيد من خطورة المضاعفات التي قد تؤدي إلى تضرر صحي مالئم لمرضى الكلى المزمن عن

 الكلية. 

تهدف الدراسة إلى معرفة ما إذا كانت األنماط الغذائية تؤثر في تغيرات المحددات البيوكيميائية ومعدل الترشيح 

 الكلوي لدى مرضى الكلى المزمن من البالغين عند عملية غسيل الكلى. 

تصميم التجارب العشوائية المضبوطة للمرضى البالغين ممن لديهم معدل ترشيح كلوي أقل من : تم المنهجية 

حسب مقياس مرض الكلى المزمن في قسم غسيل الكلى في مجمع الشفاء الطبي في مدينة  2م1.73مل/دقيقة/60

 . 2018أبريل إلى  2017غزة، في الفترة بين شهر مايو 

باإلضافة إلى وتعبئة إستبانة تشمل النمط الغذائي الكاملة،  الجسديةقبل بداية عملية غسيل الكلى، تم أخذ القياسات 

قامت الباحثة بتطوير برنامجًا غذائيًا لمجموعة تجريبية، وشرحت لكل عليه عينة دم لفحصها في المختبر. وبناءًا 

 أهمية االلتزام به.  مدىو  الغذائيمريض على حدة مدى أهمية البرنامج 

، أظهر التحليل االجتماعي الديموغرافي، وجود سوء والعينة الضابطةالتجربة  تيبمطابقة كل من مجموعالنتائج: 

%. 81عن العمل بنسبة  والعاطلين%، 51التعليم بلغت نسبة ، و من اجمالي المرضى %(100تغذية حاد بنسبة )

حمض اليوريك والفسفور والكيريتين في الدم، وانخفاض  ،اليوريا نيتروجيننتائج ارتفاع كل من الكما أظهرت 

 كانت ضمن معدالتها الطبيعية.  وبعض المعايير البيوكيميائية الهيموجلوبين، بينما قياسات الدهون 
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بلغت نسبة و %( باصابتهم بأمراض الكلى. 50لم يتم تبليغ نصف المرضى )من ناحية أخرى أظهرت الدراسة أنه 

%، بينما المرضى الذين يعانون من أمراض السكر بلغت 74من ارتفاع ضغط الدم أنه ين يعانون المرضى الذ

 %( من الحاالت.80بلغت نسبة اإلصابة بمرض بفقر الدم ) في حين%(، 27نسبتهم )

نقص التعليم وغياب الوعي الغذائي لمرضى غسيل الكلى أدى إلى حدوث اضطرابات في الحالة أظهرت الدراسة أن 

الصحية ونتائج االختبارات البيوكيميائية للمرضى. كما أظهرت النتائج وجود عالقة مباشرة بين كل من معدل الترشيح 

 للمرضى قبل وبعد التدخل.  الكلوي، والمقاييس الجسدية والتحاليل البيوكيميائية وبين النظام الغذائي

قلل من الفجوة القائمة في تدهور حاالت الفشل الكلوي من خالل يُ الغذائي المنوي تقديمه سوف  النمطاالستنتاجات: 

 تحسين النتائج البيوكيميائية وكذلك قياسات الجسم. 

التغذية المناسبة ونمط الحياة الطاقم الطبي حول  المعرفة لدىانشاء البرامج التعليمية من أجل تحسين التوصيات: 

اليوريك والفسفور لمرضى الكلى المزمن في كل عيادة للكشف المبكر  ضإجراء فحص حم لمرضى غسيل الكلى.

يجب تجنب توزيع الوجبات الغذائية على  وتقديم الدعم الغذائي لتجنب المضاعفات والمراحلة المتأخرة من المرض.

  .ملية غسيل الكلىمرضى واالمتناع عن األكل خالل عال

 : الكلمات المفتاحية

مرض الكلى المزمن، غسيل الكلى، المرحلة األخيرة من المرض الكلوي، معدل الترشيح الكلوي، حمض اليوريك، 

 الفسفور، برنامج التدخل الغذائي. 
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The challenge of consuming a healthy diet is considered one of most important hot 

subjects in present century. The ancient civilizations Ayurveda, Chinese and Islam 

unanimously agreed on the importance of food in maintaining an integrated health. The 

researcher also believes that increasing the severity of disease on the one hand and 

increasing the number of chronic disease on the other hand return back to quality and  

quantity of food. Additionally, dietary pattern evaluation is often used in order to 

determine whether a diet is healthy, as well as to predict the onset of diseases. 

Urinary System 

It is also known as the renal system. It produces, stores and eliminates urine and the fluid 

waste excreted by the kidneys. The urinary system consists of the kidneys, ureters, 

urinary bladder, and urethra. The kidneys filter the blood to remove wastes and produce 

urine. The ureters, urinary bladder, and urethra together form the urinary tract which acts 

as a pluming system to drain urine from the kidneys, store it, and then release it during 

urination (Kiran, 2015).  

The Kidneys 

Kidneys are the primary organs of the renal system; they perform the function of the 

renal system. The paired kidneys are located between the twelfth thoracic and third 

lumber vertebrate, one on each side of the vertebral column. The right kidney is usually 

lower than the left because the liver displaces it downward. In adults, each kidney is 

approximately 3cm thick, 6cm wide and 12cm long. It is roughly bean shaped with an 

indentation, called hilum, on the medial side. The hilum leads to a large cavity called the 

renal sinus, within the kidney. The ureters and renal vein leave the kidney, and renal 

artery enters the kidney at the hilum. The outer reddish, next to the capsule, is the renal 

cortex.  This surrounds a darker reddish brown called the renal medulla consists of a 

series of renal pyramids, which striated because they contain the tubular structure and 

blood vessels. The central region of the kidney contains the renal pelvis, which is located 

in the renal sinus and continuous with the ureters. The renal pelvis is a large cavity that 

collects the urine as it is produced. Each kidney contains over a million functional units 

called nephrons, in the parenchyma (cortex and medulla). A nephron has two parts: renal 
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corpuscle and a renal tubule. The renal corpuscle consists of a cluster of capillaries, 

called glomerulus, surrounded by a double layered epithelial cup, called the glomerular 

capsule. The juxtaglomerular apparatus, which monitors blood pressure and secret renin 

enzyme, is formed from modified cells in the afferent arterioles and the ascending limb of 

the nephrons loop (WHO report, 2008). 

Endocrine Function 

I. Synthesis and secretion of erythropoietin.  

II. Activation of vitamin D.  

III. Release of renin enzyme into the blood (Hoffbrand, 2006). 

The ureters: From the kidneys, urine travels down two thin tubes, called ureters, to the 

bladder. The ureters are about 8 to 10 inches long (20 to 25 centimeters). Muscles in the 

ureter walls continuously tighten and relax to force urine away from the kidneys. A 

backup of urine can cause a kidney infection. Small amounts of urine are emptied into the 

bladder from the ureters about every 10 to 15 seconds (Kiran, 2015).  

The bladder and urethra: The bladder is a hollow, balloon-shaped organ that is located in 

the pelvis. It is held in place by ligaments attached to other organs and the pelvic bones, 

according to the Kidney and Urology Foundation of America. The bladder stores urine 

until the brain signals the bladder that the person is ready to empty it. A normal, healthy 

bladder can hold up to 16 ounces (almost half a liter) of urine comfortably for two to five 

hours (Kiran, 2015). 

End Stage Renal Disease  

End-stage renal disease is a condition in which the kidneys no longer function normally. 

"Renal" describes anything having to do with the kidneys. Nearly everyone is born with 

two kidneys. They both need to fail for the end-stage renal disease to develop. Kidneys 

eliminate poisons from the body and keep a normal balance of fluid and certain minerals 

in the body. When the kidneys can no longer perform this function, a person becomes 

very ill and ultimately dies. In end-stage renal disease, the kidneys function at a fraction 

of their normal capacity. When this occurs, there are only two options: replace the job the 
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kidneys are supposed to do by using a machine, instead (kidney dialysis) or transplant a 

new, healthy kidney. A single new kidney can do the work of the two kidneys. Diabetes 

is the leading cause of end-stage renal disease. Kidney disease can result from type 1 or 

type 2 diabetes. With either type, poor control of blood sugar increases the risk of end-

stage renal disease (Chen, 2006).   

Other common causes of end-stage renal disease include:   

• High blood pressure   

• Atherosclerosis   

• Autoimmune diseases like systemic lupus erythematosus (lupus)  

• Genetic disorders, such as polycystic kidney disease  

• Exposure to toxic drugs, including:  

o certain antibiotics  

o chemotherapy  

o contrast dyes  

o Pain relievers (Chen, 2006).   

Dialysis Clinically is a technique in which substances move from the blood through a 

semi permeable membrane and into a dialysis solution (dialysate). It is used to correct 

fluid and electrolyte imbalances and to remove waste products in renal failure.  

Dialysis is the movement of fluid and molecules across a semi permeable membrane 

from one compartment to another (Kooistra, 1994). There are two types of dialysis:   

1. Hemodialysis: During haemodialysis, blood is removed from a vein. It is run through 

filters to remove waste products. The blood is then returned to the body. Hemodialysis 

usually is done at a dialysis center. The treatments are done three times a week, in three- 

to four-hour sessions.   
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2. Peritoneal Dialysis: During peritoneal dialysis, sterile fluid is infused into the 

abdomen. Waste products gradually accumulate in the fluid, which is drained several 

hours later. Peritoneal dialysis is done at home. It takes longer than haemodialysis and 

must be done four to five times a day. It can be automated to occur during sleep 

(Kooistra, 1994). 

General Principles of Hemodialysis 

a. Hemodialysis diffusion: is the movement of solutes from an area of greater 

concentration to an area of lesser concentration.  

b. Ultra-filtration: (water and fluid removal) results when there is an osmotic gradient or 

pressure gradient across the membrane.  

c. Dialysis Solution: Dialysis solutions are available commercially in 1 or 2 liters 

(sometimes large or small) with glucose concentration of 1.5%, 2.5%, and 4.25%. The 

electrolyte composition is similar to that of plasma.  

Dialysis Machine: is a medical machine that removes excess water and waste materials 

from a patient by filtering the blood of the patient. Dialysis is an alternative for many 

duties of the human kidneys. Therefore, a dialysis machine can be referred to as an 

artificial kidney. A dialysis machine consists mainly of three components or parts. It has 

plastic tubing whose role is to carry the blood removed from the patient to the second 

part called the dialyzer. This is a collection of open ended fibers forming a semi 

permeable kind of a membrane which filters out the nitrogenous impurities from the 

body. The dialyzer diffuses the blood by the use of a salt solution; The third part is 

dialysate which is in turn diffused with the patients removed blood. The patient receives 

back cleansed blood after the filtration process is over. A patient with kidney problems 

can use the dialysis machine at a dialysis clinic or use a peritoneal dialysis at home 

(Janice, 2013). 
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Dialysis Machine Benefits 

There are a number of dialysis machine benefits including; a patient will enjoy four 

dialysis-free days in a week. This is because the dialysis is done once in a week unlike 

the peritoneal dialysis. (Janice, 2013). Another benefit of the dialysis machine is that a 

patient can get attention and medical supervision of the unit staff which is assuring and 

comforting. Using a dialysis machine at a clinical unit also has the benefit of giving the 

patient a contact with other kidney patients and staff. Another dialysis machine benefit is 

the quick medical availability in case of an emergency because the patient is near a 

medical unit. On the other hand, there are a number of dialysis machine drawbacks which 

include a permanent access usually in your arm is required. This may bulge as more and 

more needles are inserted. During each treatment, there is insertion of two needles. This 

may create needle phobia with the patient. It also calls for a restricted diet often with 

limited fluid intake. There are risks of infection and possible cases of nausea, tiredness, 

leg cramps or even headache discomfort (Janice, 2013). 

Dialysis Access: Before treatments can begin, the doctor will need to create a site where 

the blood can flow in and out of the body during the dialysis sessions (Anne and Pioneer 

2014).This is called the dialysis access. The type of dialysis access will depend in part on 

how quickly the patient needs to begin haemodialysis. There are different types of access 

for haemodialysis:   

a. Fistula: A fistula is created by connecting one of the arteries to one of the veins in the 

lower arm. A fistula allows repeated access for each dialysis session. It may take several 

months for the fistula to form. A fistula may not clot as easily as other dialysis access 

methods. A fistula is the most effective dialysis access and the most durable. 

Complications include infection at the site of access and clot formation (thrombosis). 

(Anne and Pioneer 2014). 

b. Graft: A vascular access that uses a synthetic tube implanted under the skin in the arm 

(graft) may be used if you have very small veins. The tube becomes an artificial vein that 

can be used repeatedly for needle placement and blood access during haemodialysis. A 

graft does not need to develop as a fistula does, so a graft can sometimes be used as soon 
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as 1 week after placement. Compared with fistulas, grafts tend to have more problems 

with clotting or infection and need to be replaced sooner. A poly tetra fluoro ethylene 

(PTFE or Gore-Tex) graft is the most common type used for haemodialysis. c. Venous 

catheter: A tube, or catheter, may be used temporarily if the patient has not had time to 

get a permanent access. The catheter is usually placed in a vein in the neck, chest, or 

groin. Because it can clog and become infected, this type of catheter is not routinely used 

for permanent access. But if you need to start haemodialysis right away, a catheter may 

be used until your permanent access is ready. Hemodialysis for acute kidney injury may 

be done daily until kidney function returns (Anne and Pioneer 2014). 

Chronic Kidney Disease (CKD) is a condition characterized by the gradual loss of kidney 

function over time (Lee et al, 2016). As scientific evidence has accumulated about the 

role diet plays in the development of chronic disease, the poor quality of the diets 

consumed by most people has become an increasingly important public health concern 

(Yonatan et al, 2012). 

Kidney function has been traditionally identified with glomerular filtration rate (GFR). 

However, the kidney has multiple functions beyond filtration and a careful evaluation of 

its whole spectrum of activities should be carried out. Furthermore, the kidney presents a 

functional reserve capacity both at glomerular and tubular level (Ronco, 2019). 

The progressive reduction of functioning renal mass along with CKD leads to the 

reduction of renal excretion of several solutes, metabolic waste products and toxins, 

inducing retaining of these molecules and metabolic imbalances. The residual nephrons 

in the attempt to maintain neutral body balances increase the solutes excretion by 

activating some compensative mechanisms (Bellizzi V. et al, 2018). 

Provision of health and wellness support is a significant issue and can affect patient care, 

including patient satisfaction, quality of care, medical errors, malpractice risk, as well as 

provider and office staff turnover and early retirement (Nada et al, 2017). 

Accumulation of nitrogenous waste products and acid-base, mineral, fluid, and 

electrolyte disorders, caused by end stage renal disease (ESRD), which are partially 

corrected by haemodialysis (HD). While the effects of ESRD and dialysis on body fluid 
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composition are well known, the effects on composition of expired breath are uncertain. 

Dietary restrictions of fruits and vegetables aimed at limiting potassium intake lower the 

intake of dietary fibers; the reduced fiber intake can in turn reduce production of 

methanol and its appearance in the exhaled breath (Lee et al 2012). 

Protein-Energy Wasting (PEW) is the depletion of protein/energy stores observed in the 

most advanced stages of (CKD). PEW is highly prevalent among patients on chronic 

dialysis, and is associated with adverse clinical outcomes, high morbidity/mortality rates 

and increased healthcare costs (Sabatino et al, 2017). 

In moderate to advanced renal failure, the dietary manipulation of nutrients improves 

metabolic abnormalities and may contribute to delaying the time of dialysis initiation. 

This fact focuses on the physio pathological rationale and the clinical application of the 

very low-protein diet supplemented with ketoanalogs for the management of CKD 

(Bellizzi. et al, 2018). 

Diabetes, a risk factor for end-stage renal disease (ESRD), is associated with impaired 

protein metabolism (Malhotra et al, 2016). 

Diabetes and hypertension are the two leading causes of renal failure, and kidney disease 

of any etiology leads to insulin resistance and its sequelae. Although the primary 

treatment of insulin-resistant states is lifestyle modification involving diet and exercise 

(Simonson et al, 2018). 

Therapeutic food as soybean products rich in proteins, isoflavones, phospholipids, and 

polyunsaturated fatty acid (PUFAs) are important constituents of food in the prevention 

and/or treatment of renal dysfunction. Therapeutic natural agents that possess lipid-

lowering, antioxidant, anti-inflammatory, and hypotensive effects are expected to possess 

a renal protective effect (Ristić-Medić et al, 2018). 

The prevalence of CKD is growing most rapidly in the Gaza Strip; however, determinants 

of impaired kidney function in this population are not well understood on the one hand 

and many hidden consequences regarding lifestyle, malnutrition assessed in midlife have 

been associated with CKD on the another hand. CKD is becoming an increasing health 
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problem in many countries; its prevalence and staging were studied and reported from all 

over the globe even for Palestine. (World Kidney Day-Gaza Report, 2017). 

Reports show that CKD is becoming a more serious problem worldwide as the patients 

with end stage renal disease (ESRD) need dialysis and/or transplantation, which requires 

sophisticated health care and a high cost of health service. CKD stages were most often 

classified based on Kidney Disease Outcome Quality Initiatives (K/DOQI) which 

classified CKD patients into 5 stages according to their glomerular filtration rate (GFR) 

(Ajyooth, et al 2009). 

Assessment of kidney function is important for the detection and management CKD. The 

glomerular filtration rate (GFR) and level of albuminuria are two frequently used indices 

of kidney function assessment (Vart et al, 2016). 

Adenine phosphoribosyl transferase (APRT) deficiency is a purine metabolism disorder 

causing kidney stones and CKD (Runolfsdottir et al, 2016). Serum uric acid 

concentrations increase in CKD and may lead to tubular injury, endothelial dysfunction, 

oxidative stress, and intrarenal inflammation. Whether uric acid concentrations are 

associated with kidney failure and death in CKD is unknown (Srivastava et al, 2018). 

Glomerular filtration rate (GFR)-estimating equations based on serum creatinine level 

may not be accurate across racial groups because of differences among races in creatinine 

generation (Imai et al, 2007). Smallest bias and highest accuracy were observed for the 

Modification of Diet in Renal Disease (MDRD) in comparison with CKD. Epidemiology 

Collaboration (CKD-EPI), Cockcroft-Gault (CG), and CG calculated with ideal 

bodyweight (CG-IBW) equations to estimate glomerular filtration rate (eGFR) based on 

serum creatinine (Schwandt et al, 2017). 

Stages of Kidney Disease  

There are five stages of kidney disease. They are shown in the table below. The doctor 

knows the patient’s stage of kidney disease based on the presence of kidney damage and 

the glomerular filtration rate (GFR), which is a measure of kidney function. The 

treatment is based on the patient’s stage of kidney disease. 
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Table 0.1 Stages of Kidney Disease conform National Kidney Foundation (2013) 

Stage Description GFR 

1 Kidney damage (e.g., protein in the urine) with normal GFR ≥90  

2 Kidney damage with mild decrease in GFR 60-89 

3-a Moderate decrease in GFR 45-59 

3-b Moderate decrease in GFR 30-44 

4 Severe reduction in GFR 15-29 

5 Kidney failure ≤15 

 

Dialysis 

The kidneys are responsible for filtering waste products from the blood. Dialysis is a 

procedure that is a substitute for many of the normal functions of the kidneys. The 

kidneys are two organs located on either side in the back of the abdominal cavity. 

Dialysis can allow individuals to live productive and useful lives, even though their 

kidneys no longer work adequately (Cunha j. 2018). 

How Hemodialysis Works 

Hemodialysis uses an external machine and a special type of filter to remove excess 

waste products and water from the blood. 

During haemodialysis, blood passes from the patient's body to the dialysis 

machine through sterile tubing and into a filter, called a dialysis membrane. For this 

procedure, the patient has a specialized vascular tube placed between an artery and a vein 

in the arm or leg (called a gortex graft). Sometimes, a direct connection is made between 

an artery and a vein in the arm. This procedure is called a Cimino fistula. Needles are 

then placed in the graft or fistula, and blood passes to the dialysis machine, through the 

filter, and back to the patient. If the patient requires dialysis before a graft or a fistula is 

placed, a large diameter catheter (haemodialysis catheter) is placed directly into a large 

vein in the neck or leg in order to perform dialysis. In the dialysis machine, a solution on 

the other side of the filter receives the waste products from the patient (Cunha j. 2018). 
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Figure 0.1 Hemodialysis Procedure 

Research Question 

What is the effect of nutritional patterns on biochemical parameters and eGFR among 

CKD patients on dialysis? 

Problem Statement 

There is little and incomplete data of nutritional risk in patients with CKD on dialysis in 

the Gaza Strip; there are also no studies or reports on the correlation between 

malnutrition and biochemical parameters as well as estimated glomerular filtration rate; 

Ministry of Health considers this association as one of the top priority studies needed in 

health research. 

Therefore, it is interesting to examine the patterns of nutrition and its correlation with 

eGFR, for new strategies based on nutritional screening. 
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Justification 

• Based on a field visit and examination by the researcher to the Department of 

Kidney Dialysis, and the recommendations that came from the workshop on the 

International Day of CKD on March 9, 2017 in Shifa Hospital, Gaza, there is not 

any nutritional considerations taken into account for CKD patients. 

• No complete data is available regarding nutritional determinants regarding CKD 

on dialysis, and the risk factors associated with it, in the Gaza Strip. 

• Lack of awareness of medical staff on early detection of the disease.  

• Lack of general awareness of families on food intake habits and manipulation 

with CKD.  

Hypothesis 

Absence of healthier diet program suitable for CKD on dialysis is a serious risk 

complication of kidney damage. 

Goal 

To investigate whether or not the diet patterns could have an effect on changes in 

biochemical parameters as well as eGFR among adults with CKD on dialysis.  

Objectives 

• To evaluate the correlation between dietary patterns and renal-related clinical 

outcomes in a diagnosed CKD on dialysis. 

• To find out the magnitude of eGFR for dialysis malnourished patients.  

• To examine the effect of diet program on eGFR. 

• To reveal the relation between biochemical parameters and eGFR. 

• To verify the effect of diet program on biochemical parameters  
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Context of the Study 

This section provides a general overview on the Palestinian demographic, socio-economic and 

health situation in the Gaza Strip: 

Geographic and Demographic Context  

The Gaza Strip is one of two entities forming the Palestinian 

Territory. It is located on the southern coastal plain with an area 

of 365 km2. It has a length of 46 km north south and 7 to 12km 

wide (Fig.1). The Gaza Strip population was 1.42 million in 

year 2007, and with growth rate of 3.5%, it reached 1.6 million 

inhabitants while at end of 2016 became 1,912,267 of which 

971,857 Males and 940,410 females with Population Density 

(Capita/km2) End 2016 reach 5, 239 (PCBS, 2017).  

Gaza Strip constitutes 6.1% of the total area of Palestinian 

territory land. Gaza Strip comprises the following main five 

governorates: Gaza Northern Governorate, Gaza Governorate, 

Middle Area, Khan Younis, and Rafah.  

The population of the Palestinian Territory is young; the percentage of individuals aged below 

15 years constituted 39.1% of the total population at end 2016 of which 36.8% in the West 

Bank and 42.7% in the Gaza Strip. The elderly population aged (65 years and over) constituted 

2.9% of the total population of which 3.3% in the West Bank and 2.4% in Gaza Strip of end 

2016 (PCBS, 2016). (Fig.2) 

 

Figure 0.2 Gaza Strip Map 
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Figure 0.3 Population Pyramid in Palestine, End 2016 

Socio-economic Context 

Unemployment: The results showed that more than one fifth of participants in the labour force 

were unemployed at the end of 2016 at 26.9% as of 18.2% in the West Bank and 41.7% in the 

Gaza Strip. (PCBS, 2016). 

Poverty: The relative poverty line and the deep poverty line according to consumption patterns 

(for reference household consisted of 2 adults and 3 children) in the Palestinian Territory in 

2016 were 2,293 NIS, and 1,832 NIS respectively. The poverty rate among Palestinian 

individuals was 25.8 (17.8% in the West Bank and 38.8% in Gaza Strip) (PCBS, 2016). 

Education: Conform Palestinian Central Bureau of Statistics the education situation is 

illustrated in figure 3 (PCBS, 2016). 
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Figure 0.4 Percentage Distribution of Persons (15 Years and Above) in Palestine by Educational 

Attainment 

Health Service Context 

There are four major health service providers in Palestine; the Ministry of Health (MOH), 

United Nations Relief and Work Agency (UNRWA), Non-governmental Organizations 

(NGO), and private for-profit providers. MOH bears the heaviest burden, as it has the 

responsibility. The MOH provides primary, secondary and some tertiary health services and 

purchases some tertiary services from private providers domestically and abroad. Ministry of 

Health plays the main role in providing and controlling immunizations scheme, public health 

activities, licensing and registration of private clinics and non-public health institutions. There 

are other limited public health providers beside MOH, mainly Police Health Services (WHO, 

2016). 

In the Gaza Strip, there are (59) primary health care (PHC) centers and in the West Bank, 

there are (394) PHC centers. The health services are distributed throughout Palestine. 

UNRWA operates (18) PHC centers scattered in (8) refugee camps in the Gaza Strip and (41) 

centers in the West Bank. The NGOs sector operates (194) primary health care centers and 
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general clinics, (57) of them in Gaza Strip, and in the West Bank they operate (137) primary 

health care centers (MOH, 2015). 

Secondary and Tertiary Health Care-the hospital services are operated by the government and 

non-government sectors. There are (76) hospitals in Palestine; (51) in West Bank and (25) in 

Gaza Strip, with total number of (5,108) beds in government and non-government hospital 

(MOH, 2015). 

In Gaza district, Al Shifa Medical Complex Hospital is considered one of the largest and most 

important medical institutions of MOH. In this hospital, patients with end stage renal disease 

attend artificial kidney department.  

Kidney Hemodialysis Department 

The Service of haemodialysis in the Gaza Strip distributed in 5 hospitals (Al-Shifa Medical 

Complex, Nasser Hospital, Najjar Hospital, Al Aqsa Hospital and Al Rantisi Hospital for 

Children. The number of dialysis devices 104, including about 81 devices in good condition 

and the rest needs periodic maintenance. (PHIC-MOH report, 2014). 

The total number of patients receiving dialysis service reached 557 patients during 2014 

(fig.4) and reached 600 in 2017 of whom 222 were in Al-Shifa Medical Complex 

 

Figure 0.5 Total number of dialysis patients during 2009-2014 
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Number of dialysis sessions 

The total number of dialysis sessions at Al Shifa Medical Complex in 2014 was 36,731 and 

this number increased to more than 40,000 in 2017. The number of sessions reaches from 2 

to 3 sessions per patient, in addition to emergency sessions. (PHIC-MOH report, 2014). 

Operational Definitions 

Albumin: the main protein produced in the liver, has numerous functions in the body, the 

most important of which is maintaining intravascular colloid osmotic pressure (COP). COP 

helps fluid stay within the vasculature instead of leaking into tissue. A normal albumin range 

is 3.4 to 5.4 g/dL. If patients have a lower albumin level, patients may have malnutrition. It 

can also mean that the patient has liver disease or an inflammatory disease. Acute infections, 

burns, and stress from surgery or a heart attack may cause higher albumin levels (NKF,2017). 

Anthropometric Measures- Anthropometry is the study of the measurement of the human 

body in terms of the dimensions of bone, muscle, and adipose tissue. Anthropometry includes 

human body measurements as: weight, standing, height, recumbent length, skinfold thickness, 

circumferences (head, waist, etc.). Several indexes and ratios can be derived from 

anthropometric measurements such as Body Mass Index (BMI) [Centers for Disease Control 

and Prevention (CDC), 2007]. 

Blood Urea Nitrogen (BUN): test to checks for waste products in the blood. BUN tests 

measure the amount of nitrogen in the blood. Urea nitrogen is a breakdown product of protein. 

However, not all elevated BUN tests are due to kidney damage (National Kidney Foundation, 

2017). 

Body Mass Index (BMI) – Is a measure of weight in kilograms (kg) relative to height in 

meters (m) squared. BMI considered a reasonably reliable indicator of total body fat, which 

is related to the risk of disease and death [U.S. Department of Agriculture (USDA) and U.S. 

Department of Health and Human Services (HHS), 2010]. 

Creatinine: Creatinine is a waste product that comes from the normal wear and tear on 

muscles of the body. Creatinine levels in the blood can vary depending on age, race and body 

size. A creatinine level of greater than 1.2 for women and greater than 1.4 for men may be an 
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an early sign that the kidneys are not working properly. As kidney disease progresses, the 

level of creatinine in the blood rises. (National Kidney Foundation, 2017) 

Daily Intake of Fats (g/day)- The Institute of Medicine (IOM) established that acceptable 

ranges for total fat intake for adults ages 19 years and older is 20–35% of a 2,000-calorie level 

per day (44.4-77.7 g /day) (USDA and HHS, 2010). 

Daily Oils Intake (servings/day)- Fats with a high percentage of monounsaturated and 

polyunsaturated fatty acids are usually liquid at room temperature and are referred to as “oils”; 

average daily intake of oils adjusted to a 2,000-calorie level is 18 g/day (USDA and HHS, 

2010). 

Dialysis is a procedure to remove waste products and excess fluid from the blood when the 

kidneys stop working properly. It often involves diverting blood to a machine to be cleaned 

(National Kidney Foundation, 2017). 

eGFR: Estimates how well the kidneys are filtering waste. The test determines the rate by 

looking at factors, such as: specifically, creatinine levels, age, gender, race, height and weight. 

Any result lower than 60 milliliters/minute/1.73m2 may be a warning sign of kidney disease 

(National Kidney Foundation, 2017). 

GFR: This test is a measure of how well the kidneys are removing wastes and excess fluid 

from the blood. It is calculated from the serum creatinine level using age and gender with 

adjustment for those of African American descent.  Normal GFR can vary according to age 

(as you get older it can decrease). The normal value for GFR is 90 or above. A GFR below 60 

is a sign that the kidneys are not working properly. Once the GFR decreases below 15, one is 

at high risk for needing treatment for kidney failures, such as dialysis or a kidney transplant. 

(National Kidney Foundation, 2017) 

High-Density Lipoprotein Cholesterol (HDL-C)-Makes up 20–30 % of the total serum 

cholesterol. The major apolipoproteins of HDL are apo A-I and apo A-II.  (National Institutes 

of Health (NIH), 2002). 
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Electrolytes: are salts and minerals, such as sodium, potassium, chloride and bicarbonate, 

which are found in the blood. They can conduct electrical impulses in the body.  The 7 major 

electrolytes: Sodium (Na+), Chloride (Cl-), Potassium (K+), Magnesium (Mg++), Calcium 

(Ca++), Phosphate (HPO4–), Bicarbonate (HCO3-). (NHS, 2015) 

Lipids Profile -Is the most important blood test for cardiac risk assessment. The test measures 

cholesterol, triglycerides (TG), high-density lipoprotein cholesterol (HDL-C, "good" 

cholesterol), and low-density lipoprotein cholesterol (LDL-C, "bad" cholesterol) (American 

Association for Clinical Chemistry (AACC), 2012). 

Low-Density Lipoprotein Cholesterol (LDL-C) - Makes up 60–70 % of the total serum 

cholesterol. It contains a single apolipoprotein, apo B-100 (apo B). LDL is the major 

atherogenic lipoprotein (NIH, 2002). 

Malnutrition: A term used to refer to any condition in which the body does not receive 

enough nutrients for proper function. Malnutrition may range from mild to severe and life 

threatening. It can be a result of starvation, in which a person has an inadequate intake of 

calories, or it may be related to a deficiency of one particular nutrient. Malnutrition can also 

occur because a person cannot properly digest or absorb nutrients from the food they consume, 

as may occur with certain medical conditions. (CDC, 2016). 

MDRD Equation: The Modification of Diet in Renal Disease (MDRD) Study equation for 

estimating GFR in patients age 18 and over. MDRD Study equation cannot be used for acute 

renal failure. It is only useful in estimating glomerular filtration rate (GFR) in stable CKD. 

186 x (Creatinine/88.4)-1.154 x (Age)-0.203 x (0.742 if female) x (1.210 if black). 

Phosphorous:  Phosphorus is a mineral found in your bones. Along with calcium. It's more 

common to have too much phosphorus in the body than too little. 

Kidney disease or eating too much phosphorus and not enough calcium can lead to an excess 

of phosphorous. Phosphorus levels that are too high or too low can cause medical 

complications, such as heart disease, joint pain, or fatigue. A normal phosphorus level is 2.5 

to 4.5 mg/dL. (NKF, 2017). 
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Total Cholesterol (TC)- Cholesterol that travels in the blood as part of distinct particles 

containing both lipids and proteins (lipoproteins). Three major classes of lipoproteins are 

found in the serum of a fasting individual: LDL, HDL, and very low-density lipoproteins 

(VLDL). Intermediate Density Lipoprotein (IDL), resides between VLDL and LDL; in 

clinical practice, IDL is included in the LDL measurement (USDA and HHS, 2010). 

Serving Size- A Food Guide Serving is simply a reference amount. For example, one Food 

Guide Serving equals 125 mL (½ cup) fresh, frozen or canned vegetable or fruit or 100% juice 

(Health Canada, 2007). 

Triglycerides (TG)-Are chemically fatty acid esters of the glycerol. TG are compounds that 

make up the bulk of ingested lipids and are transported to the blood via the lymphatic system 

in the form of chylomicrons.TG synthesized endogenously are carried by VLDL produced 

primarily by the liver (Ogbonnia, 2012). 

Waist circumference (WC) - WC is actually a perimeter, which provides an estimate of body 

girth at the level of the abdomen. WC is often used as a surrogate marker of abdominal fat 

mass, because WC correlates with abdominal fat mass (subcutaneous and intraabdominal) and 

is associated with cardio-metabolic disease risk (DM, HTN, dyslipidemia, and Coronary Heart 

Disease) (Klein et al., 2007) 
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Chronic Kidney Disease 

In this chapter, the researcher tries to collect the latest information regarding the effect of 

nutritional patterns on estimated glomerular filtration rate (eGFR) among CKD on 

dialysis from clinical, medical, risk factors and pathophysiological points of view. The 

researcher would also like to mention that using the term ‘kidney’ rather than ‘renal’ 

improves the understanding of patients, families, healthcare workers, and the 

unprofessional public. This term includes the continuum of kidney dysfunction from mild 

kidney damage to kidney failure, and it includes the term, end-stage renal disease 

(ESRD). 

Kidney failure, also called end-stage renal disease (ESRD), is the last stage of CKD. 

When the kidneys fail, it means they have stopped working well enough for the patient to 

survive without dialysis or a kidney transplant. Acute kidney injury (AKI), formerly 

called acute renal failure (ARF), is commonly defined as an abrupt decline 

in renal function, clinically manifesting as a reversible acute increase in nitrogen waste 

products measured by blood urea nitrogen (BUN) and serum creatinine levels over the 

course of hours to weeks. CKD is becoming a major public health problem worldwide, 

known as renal failure and defined as initiation of dialysis therapy or transplantation 

(Leonberg-Yoo et al, 2017). 

CKD characterized by a gradual decline in kidney functions over time. The US National 

Kidney Foundation defines CKD as either:  

• Kidney damage indicated by persist hematuria or anatomical abnormality and 

• Decreased kidney functions indicated by GFR of less than 60ml/min/1.73m2 

present on at least two occasions for three or more months. (Popat, 2011). 

Anyone of the following findings defines kidney damage:  

a) pathologic kidney abnormalities  

b) persistent proteinuria  

c) other urine abnormalities, e.g., renal hematuria  

d) imaging abnormalities  

e) eGFR less than 60ml/min/1.73m2 on two occasions separated by ≥90 days and that is 

not associated with a transient, reversible conditions such as depletion (Yee, 2011). 
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The eGFR is primarily determined by serum creatinine (SCr), and the preferred method 

for estimating GFR is the body surface area-normalized, 4-variable, Modification of Diet 

in Renal Disease Study (MDRD) Equation based on SCr, age, gender, and ethnicity. 

eGFR (mL/min/1.73 m2) = 186 × (SCr)–1.154 × (Age)–0.203 × (0.742, if female) × 

(1.212, if African American) 

eGFRs based solely on BUN and creatinine or by 24-h endogenous creatinine clearances, 

are not required for routine screening of CKD. As with all tests, the eGFR has limitations. 

eGFR calculations may be inaccurate in the following circumstances: acute 

hospitalizations, acute kidney injury (AKI)/acute renal failure (ARF), malnutrition, major 

limb amputation, cirrhosis, severe obesity, and at the extremes of age (Lee, 2011). 

Fortunately, most patients do not progress from CKD Stage 3 to 5, but ~17% of CKD 

Stage 4 patients will progress to Stage 5 and ~1% of CKD Stage 3 patients will. 

However, the transition to CKD Stage 4 is often insidious and under-recognized. 

Importantly, this transition represents a “clinical event” similar to a stroke or acute 

myocardial infarction because CKD Stage 4 is marked by a major increase in 

cardiovascular mortality and progression to CKD Stage 5. During CKD Stage 4, death is 

a competing risk for progression to ESRD. Comprehensive systems targeting early 

recognition, prevention and management, and treatment by primary care physicians and 

physician extenders are required at this critical stage in collaboration with nephrologists 

(Lee, 2011). 

Causes and complications of CKD in patients on dialysis: 

Identification of causes and complications of CKD in patients on dialysis is essential for 

improving the quality of patient’s life. Prevention and early detection of symptoms can 

enhance the provision of effective care (Tzanakaki et al. 2014). Tzanakaki shows that 

Identification of the major causes of morbidity in dialysis patients can lead to improving 

strategies for reduction of complication rates, improvement of quality of life and sparing 

of resources.  

Most kidney diseases do not have symptoms or findings until later in their course and are 

detected only when they are chronic. Most causes of CKD are irreversible with a life-

long course, and treatment aimed at slowing progression to kidney failure. However, 

chronicity is not synonymous with irreversibility. In some cases, CKD is entirely 
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reversible, either spontaneously or with treatment, and in other cases, treatment can cause 

partial regression of kidney damage and improvement in function (e.g., 

immunosuppressive therapies for GN). Even kidney failure may be reversed with 

transplantation. Because of the long course of most cases of CKD, patients often have 

one or more episodes of AKI, superimposed upon CKD (KDIGO, 2013). 

Two major causes of hospitalization emerged: catheter related infections and pulmonary 

edema. Therefore, two simple measures such as the vigorous assessment of the dry 

weight and avoidance of central catheters could substantially reduce morbidity and 

hospitalization rates. Caution must also be exercised in patients who are new on dialysis 

since they comprise the most vulnerable group in terms of morbidity and mortality 

(Tzanakaki et al. 2014). 

One of the first steps of prevention of CKD and hence of ESRD is identification of the 

causes of this problem. Abdel Raouf and ElGhazali (2015) says in their study in Egypt 

(Al-Gharbiyah) that the most common cause of ESRD is hypertensive renal disease 

followed by diabetic nephropathy then unknown cause was the 3rd cause of ESRD 

(Abdel Raouf, 2015). 

In Sudan, El-Amin et al., 2010 reported that hypertension was responsible for about 26% 

of the causes of treated ESRD (El-Amin et al., 2010). Similarly, hypertension was the 

cause of treated ESRD in 28% of ESRD cases in the US according to USRDS, 2012. 

In Iran, Malekmakan et al., 2009, found that, the most common cause of treated ESRD 

among HD patients was hypertension (30.5%), but this is likely an over-estimate as the 

diagnosis of hypertensive nephrosclerosis is difficult to ascertain even in patients with 

long-standing hypertension. Such patients may have had secondary hypertension due to 

undiagnosed kidney disease (Malekmakan et al., 2009). 

In Kuwait it was 25% constituting second cause after glomerulonephritis which accounts  

32 % (El-Reshaid et al., 2005), and in Saudi Arabia diabetic nephropathy (DN)  accounts 

for 25.2 % as second cause following hypertension with 30.4 % as reported by Shaheen 

and Al-Khader, 2005. 
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Pathophysiology of Kidney Failure  

Cyclooxygenase (COX)- dependent prostaglandins are necessary for normal kidney 

function. These prostaglandins are associated with inflammation, maintenance of sodium 

and water homeostasis, control of renin release, renal vasodilation, vasoconstriction 

attenuation, and prenatal renal development. COX-2 expression is regulated by the renin–

angiotensin system, glucocorticoids or mineral corticoids, and aldosterone, supporting a 

role for COX-2 in kidney function. Indeed, COX-2 mRNA and protein levels as well as 

enzyme activity are increased, along with Postaglandine2 (PGE2), during kidney failure. 

(Rios et al, 2012).  

In addition, changes in COX-2 expression are associated with increased blood pressure, 

urinary volume, sodium, protein, and decreased urinary osmolarity. Intrarenal 

mechanisms such as angiotensin II (Ang II) production, increased sodium delivery, 

glomerular hypertension, and renal tubular inflammation have been suggested to be 

responsible for the increase in COX-2 expression. Although, specific COX-2 

pharmacological inhibition has been related to the prevention of kidney damage, clinical 

studies have reported that COX-2 inhibition may cause side effects such as edema or a 

modest elevation in blood pressure and could possibly interfere with antihypertensive 

drugs and increase the risk of cardiovascular complications. Thus, administration of 

COX-2 inhibitors requires caution, especially in the presence of underlying 

cardiovascular disease (Rios et al, 2012).  

The uremic syndrome is a metabolic disorder characterized by the impairment of renal 

handling of several solutes, the resulting accumulation of toxic products and the 

activation of some adaptive but detrimental mechanisms, which all together contribute to 

the progression of renal damage. In moderate to advanced renal failure, the dietary 

manipulation of nutrients improves metabolic abnormalities and may contribute to delay 

the time of dialysis initiation (Bellizzi et al, 2018). 

Serum uric acid concentrations increase in CKD and may lead to tubular injury, 

endothelial dysfunction, oxidative stress, and intrarenal inflammation. Whether uric acid 

concentrations are associated with kidney failure and death in CKD is unknown 

(Srivastava et al, 2018). 
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Metabolic end products accumulate in kidney failure, including uric acid (UA), a terminal 

product of purine catabolism. Hyperuricemia (HUA) can cause gout and has been 

increasingly linked with cardiovascular (CV) morbidity and mortality, outcomes that are 

highly prevalent in patients with kidney disease. Serum UA levels rise as glomerular 

filtration declines, whereas the frequency of gouty attacks declines and the incidence of 

CV death rises precipitously (Murea, 2012). 

Nephropathy in diabetes patients is the most common etiology of end-stage kidney 

disease (ESKD). Strict glycemic control reduces the development and progression of 

diabetes-related complications, and there is evidence that improved metabolic control 

improves outcomes in subjects having diabetes mellitus with advanced CKD.  

Glycemic control in people with kidney disease is complex. Changes in glucose and 

insulin homoeostasis may occur as a consequence of loss of kidney function and dialysis. 

The reliability of measures of long-term glycemic control is affected by CKD and the 

accuracy of glycated hemoglobin (HbA1c) in the setting of CKD and ESKD is 

questioned. Despite the altered character of diabetes in CKD, current guidelines for 

diabetes management are not specifically adjusted for this patient group. The validity of 

indicators of long-term glycemic control has been the focus of increased recent 

research. (Raghav, 2018). 

Uric Acid and CKD  

The role of uric acid as an independent risk factor for the development of new-onset 

CKD has been supported by several studies. In the past, the association between 

hyperuricemia and CKD is often attributed to decreased uric acid clearance (Nakagawa et 

al. 2006). Uric acid was used as a marker of renal damage, but recent observational 

studies have raised the possibility that uric acid may have a contributory role in the 

development of CKD (Iseki et al.2001). 

Some of the proposed mechanisms of kidney damage are from uric acid include induction 

of afferent arteriolopathy, inflammation and activation of the renin-angiotensin system 

(Filiopoulos et al. 2012). 

Observational data also suggest that hyperuricemia, even in the absence of gout, may 

independently worsen CKD (Obermayr et al., 2008), (Feig, 2009) possibly via a 
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pathogenic role in hypertension (Figure 1) and diabetic nephropathy, the two leading 

causes of CKD.  

 

Figure 0.6 The potential interrelationships of uric acid, xanthine oxidase activity, and clinical 

endpoints of cardiovascular and renal disease Adapted from: Kang DH, Nakagawa T. Uric acid 

and chronic renal disease: possible implication of hyperuricemia on progression of renal disease. 

Semin Nephrol 2005; 25:43-9 
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The possible pathogenic relationships between hyperuricemia and CKD are represented 

in Figure 2. 

 

Figure 0.7 Possible relationships between hyperuricemia and CKD Adapted from: Moe OW. 

Posing the question again: does chronic uric acid nephropathy exist? J Am Soc Nephrol 2010; 

21:395-397 *True Casualty 

 

Gout was considered a cause of CKD in the mid-nineteenth century and serum uric acid 

is commonly elevated in subjects with CKD, but was historically viewed as an issue of 

limited interest. Recently, uric acid has been resurrected as a potential contributory risk 

factor in the development and progression of CKD. Most studies documented that an 

elevated serum uric acid level independently predicts the development of CKD, therefore, 

the researcher will be reviewed in the following paragraphs, the main articles in this 

context.  

Uric acid is a product of purine catabolism formed by the activity of xanthine-oxidase 

and prevalently excreted by the kidney. In vivo, urate is known to have both an anti- or 

pro-oxidant role depending on several biological conditions. New evidence suggests that 

chronic hyperuricemia can contribute to hypertension development, kidney disease and 
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cardiovascular risk.  The pathophysiologic mechanisms are various, such as endothelial 

dysfunction and oxidative stress, vasoconstriction and stimulation of renin angiotensin 

system. These processes act at the kidney level, within arterioles and tubular cells, as well 

as at the systemic vasculature and tissue level causing hypertension, atherosclerosis and 

myocardial dysfunction. (Viazzi, 2017). 

Elevated serum uric acid levels are significantly associated with risk of mortality in 

patients with CKD (Xia et al., 2016). Uric acid concentration is an independent risk 

factor for kidney failure in earlier stages of CKD and has a J-shaped relationship with all-

cause mortality in CKD (Srivastava, 2018). 

Uric acid is the end-product of purine metabolism in humans. Humans convert the major 

purine nucleosides, adenosine and guanosine to uric acid via intermediate. Normal range 

for serum uric acid is 2.4–7.4 mg/dL (140–440 mol/L) in males and 1.4–5.8 mg/dL (80–

350 mol/L) in females. Overproduction of Uric Acid causes gout. It may also lead to 

progressive renal insufficiency. Hyperuricemia is also associated with Hypertension, 

Diabetes mellitus, Hypertriglyceridemia and Obesity (Srivastava, 2018). 

Overproduction of uric acid and extreme hyperuricemia may also lead to a rapidly 

progressive form of renal insufficiency. Patients with less severe but more prolonged 

forms of hyperuricemia are predisposed to a more chronic tubulointerstitial disorder, 

often referred to as gouty nephropathy (Haq et al. 2010). 

Uric Acid and Xanthine Oxidase  

A major challenge in understanding the potential role of uric acid in CKD is that it is a 

product of xanthine oxidase in conjunction with reactive oxidative species. Xanthine 

oxidoreductase (XOR) exists in two forms: xanthine dehydrogenase (XDH) and xanthine 

oxidase (XO). When grouped together, the dehydrogenase and oxidase forms catalyze the 

final step in purine metabolism by converting hypoxanthine to xanthine and xanthine to 

urate/uric acid. XOR plays an important role in survival and development, as XOR 

knockout mice die within the first month of their birth secondary to severe renal 

dysplasia. This seems counterintuitive, but these findings can be explained by impaired 

COX-2 expression and the accumulation of triglyceride-rich substances, xanthine, and 

hypoxanthine in the renal tubules, which lead to interstitial fibrosis during early 
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development. Xanthine, albeit rarely, can crystallize in supersaturated urine leading to 

stone formation (Jalal et al. 2014). 

Uric Acid and Cardiovascular Disease 

The association of elevated uric acid with risk factors associated with cardiovascular 

disease has made it difficult to establish a causal relationship between hyperuricemia and 

cardiovascular disease. High uric acid levels are often noted in populations at risk for 

cardiovascular disease such as postmenopausal women, African Americans, and patients 

with hypertension, metabolic syndrome or renal disease (Feig, 2008). 

Some investigators proposed that the potential relationship between hyperuricemia and 

cardiovascular disease could be through direct cardiovascular damage from uric acid’s 

proinflammatory effect on vascular cells and adipocytes (Sautin et al., 2007). Although 

uric acid is an antioxidant responsible for 60% of the total antioxidant capacity in 

humans, the rise in serum uric acid in patients with cardiovascular disease might 

represent a compensatory mechanism to the increased oxidative stress that occurs in this 

condition (Nieto et al. 2000), (Zoccali et al. 2013). 

Uric Acid and Hypertension 

Murakami mentions in a review study that a possible association between uric acid and 

hypertension was proposed. Frederick Mahomed noted in 1879 that many of his subjects 

with essential hypertension came from families with gout. He hypothesized that uric acid 

might play an integral role in the development of essential hypertension11. In the 1960s 

to early 1970s, epidemiological studies found that as many as 25-50% of patients with 

gout had arterial hypertension (Murakami, 2013). 

The mechanisms by which uric acid can cause hypertension were elucidated. These 

mechanisms include elevated juxtaglomerular renin expression and reduced nitric oxide 

synthase, which result in increased renal vascular resistance and increased proximal 

tubule sodium reabsorption in mice (Mazzali, et al. 2001, 2002). Furthermore, it was 

noted from these animal studies that microvascular renal lesions similar to 

arteriolosclerosis develop over time in the presence of hyperuricemia. Once these lesions 
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are present, the subjects develop a salt-sensitive hypertension (Sanchez-Lozada et al. 

2005). 

Kidney Failure and Heart Disease 

The relationship between cardiovascular disease and kidney disease is complex and 

bidirectional, and close attention to cardiovascular comorbidity is vital to the care of 

these patients. 

The cardiorenal syndrome describes concomitant dysfunction of the heart and the 

kidneys. Dysfunction of one organ, whether acutely or chronically, frequently results in 

dysfunction of the opposite organ. Over the last 150 years, the diagnosis, definitions, 

understanding of the pathophysiology, early recognition with novel biomarkers, and 

approach to management have drastically advanced. Ongoing research is necessary to 

advance the current understanding of this complicated interaction (Pratt, 2018). 

Most would argue that the two major pathogenetic mechanisms of hypertension are 

hypovolemia and vasoconstriction. Preload volume (preload) is responsible for many 

cases of hypertension. This is related to the retention of salt and water, as well as to the 

reduction in the mechanism for excretion of sodium. Insufficient elimination of the fluids 

(body weight above the “dry weight”) leads to the state of chronic hyperhydration. 

Chronic salt and water retention in children with chronic renal insufficiency leads 

towards hypertrophy and dilatation of the left ventricle (Šulović, 2016). The presence of 

an Arteriovenous Fistula (AVF) in dialysis patients increases the venous flow to the heart 

and it increases the pressure of the volume. AVF additionally increases the preload, since 

it has the effect of the left-to-right shunt, thus the chronic hypovolemia is almost always 

present in patients on HD, even when the “dry weight” is reached at the end of the 

dialysis treatment (Mitsnefes, 2012) 

Heart failure and CKD have increasing incidence and prevalence owing in part to the 

aging population and increasing rates of hypertension, diabetes, and other cardiovascular 

and kidney disease risk factors. The presence of one condition also has a strong influence 

on the other, leading to greater risks for hospitalization, morbidity, and death, as well as 

very high health care costs. Despite the frequent coexistence of heart failure and CKD, 

many of the essential randomized trials that guide the management of heart failure have 

excluded patients with more advanced stages of CKD (House, 2018). 
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Pathobiological processes that underpin the progression and severity of cardiovascular 

disease in CKD include accelerated atherosclerosis and continuous reduction in left 

ventricular (LV) function as renal function declines (Hage et al. 2009). While on 

haemodialysis, these processes accelerate. Importantly, the risk of developing pulmonary 

hypertension (PH) also rises proportionately to the duration of haemodialysis (Bozbas et 

al. 2009). In contrast to dialysis, renal transplantation can help prevent the progression of 

pathological cardiovascular processes. Renal transplantation can potentially reverse 

myocardial damage that is thought to result from prolonged exposure to uremic toxins 

and improve LV systolic function (Al-Sayyari 2011), (Barsoum, 2002) and  (Batieha et 

al, 2007).  

Arterial hypertension is one of the main risk factors in patients with CKD who are being 

treated with HD. The presence of hypertension increases the risk of cardiovascular 

mortality in patients on HD. In end-stage renal disease (ESRD), almost all children and 

adolescents are hypertensive. In the first weeks or months after the commencement of 

treatment, HD blood pressure rapidly decreases, and it is being reduced by the use of 

antihypertensive therapy, however, in many children on HD the hypertension persists 

(Šulović, 2016). 

Coronary Artery Disease (CAD) is highly prevalent in patients with ESRD largely 

because of the presence of comorbidities such as hypertension, diabetes mellitus, 

dyslipidemia, obesity, and tobacco use. The incidence of CAD in patients initiating 

dialysis is up to 38%, with a relative risk of 5‐ to 20‐fold that of the general population 

(Bhatti et al.2016). The uremic environment may also contribute to the higher prevalence 

and accelerated progression of CAD. Moreover, atherosclerosis is an inflammatory 

process. Patients with ESRD have high levels of C‐reactive protein and proinflammatory 

cytokines, which predisposes them to plaque formation. Endothelial dysfunction and high 

oxidative stress further drive atherosclerosis and are exacerbated in the setting of the 

activated renin–angiotensin–aldosterone system in CKD and ESRD. Moreover, therapies 

for secondary prevention of CAD such as statins and angiotensin‐converting enzyme 

(ACE) inhibitors may have diminished clinical benefit in ESRD (Bhatti et al.2016). 

Congestive heart failure (CHF) in patients with ESRD It is estimated that up to 36% of all 

patients with ESRD have CHF at the initiation of dialysis12 to 36 times higher than the 



33 
 

rate in the general population. Another 25% of patients on dialysis develop de novo CHF 

with an incidence of 7% per year. The underlying causes of CHF in patients with ESRD 

at the initiation of dialysis are similar to those in the general population including 

advancing age, diabetes mellitus, and ischemic heart disease. More specific to CKD, 

toxins from the uremic milieu may affect myocardial contractility and function, and 

anemia secondary to CKD is associated with a higher incidence of CHF in this 

population. Chronic volume overload and poorly controlled hypertension are also major 

risk factors for CHF in patients with CKD and ESRD. Therefore, it is important to 

control hypertension and volume status through diuresis and dialysis to reduce the risk of 

incident CHF. (Bhatti et al.2016). 

The prevalence of CHF increases with age, and peaks in those patients between the ages 

of 45 and 64 years old. Among younger age groups, the prevalence of CHF is more 

common for patients treated with peritoneal dialysis. The prevalence of CHF is higher 

among men than it is among women, and higher among Whites than other races. Finally, 

ESRD patients with diabetes mellitus experience an extremely high prevalence of CHF, 

with over 70% of patients having systolic dysfunction, diastolic dysfunction, or 

unspecified (USRDS Annual Data Report 2015). 

Not surprisingly, older ESRD patients tend to have a higher prevalence of cardiovascular 

conditions. It is notable, however, that the prevalence of these conditions is high even 

among those 20-44 years of age, although a much higher prevalence is observed among 

those 45 years or older. In general, ESRD patients have lower survival when 

cardiovascular disease conditions are present (USRDS Annual Data Report 2015). 

Diabetic Kidney Disease 

Diabetes is the leading cause of kidney disease. About 1 out of 4 adults with diabetes has 

kidney disease. High blood glucose, also called blood sugar, can damage the blood 

vessels in your kidneys. When the blood vessels are damaged, they don’t work as well. 

Many people with diabetes also develop high blood pressure, which can also damage 

your kidneys. Learn more about high blood pressure and kidney disease (Afkarian et al. 

2016). 
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Diabetic Nephropathy (DN) develops in patients with several years’ medical history of 

diabetes and renal failure. However, research shows that patients with type 1 diabetes 

progress early to ESRD as compared to those with type 2 DM (Chaudhary, 2014). 

Diabetic Nephropathy (DN) is a clinical syndrome characterized by the insistent 

albuminuria that should be confirmed on at least two occasions separated by 3-6 months, 

by continuous decline in the Glomerular Filtration Rate (GFR), and by increased arterial 

blood pressure. DN is characterized by different events. The characteristic occurrence is 

thickening of the glomerular basement membrane (GBM). After renal damage, the 

thickening of the basement membrane starts, which leads to pathologic modifications in 

mesangial and vascular cells. It includes formation of AGEs, accumulation of polyols, 

and activation of protein kinase C. It leads to activation of the inflammatory pathway 

playing a significant role in the damage of GBM (Chaudhary, 2014). Secondly, the renal 

hemodynamic anomaly is similar in both types of diabetes (Chaudhary, 2014). 

Microalbuminuria is considered the first sign indicating the onset of DN (Chaudhary, 

2014). The exact pattern observed in the pathophysiology of DN is: 

• Hyperglycemia  

• Thickening of GBM  

• Glomerular hyper-filtration  

• Impaired endothelial integrity  

• Onset of microalbuminuria  

• Impairment of nitric oxide transport  

• Loss of afferent/efferent auto-regulatory control  

• Continued loss of glomerular filtration capabilities 

DN is caused by both metabolic alterations (hyperglycemia and possibly hyperlipidemia) 

and hemodynamic alterations (systemic and glomerular hypertension). Other factors, 

such as inflammation, endothelial dysfunction and oxidative stress, are also under 

investigation. Oxidative stress consumes nitric oxide, which prevents flow-mediated 

dilation (FMD) of blood vessels (endothelial dysfunction), subjecting the endothelium to 

injury. This leads to the production of cytokines, acceleration of inflammation, worsening 

of blood vessel rigidity due to atherosclerosis, and further impairment of FMD and 

susceptibility to oxidative stress. Inflammation, endothelial dysfunction and oxidative 
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stress can be thought of as a “vicious cycle” that leads to significant kidney damage and 

cardiovascular events (Bennett, 2015). 

A key aspect of the pathophysiology is basement membrane damage. With renal damage, 

there is progressive thickening of the basement membrane, pathological change in 

mesangial and vascular cells, formation of Advanced Glycation End products (AGEs), 

accumulation of polyols via the aldose reductase pathway, and activation of protein 

kinase C. Passage of macromolecules through the basement membrane may also activate 

inflammatory pathways that contribute to the damage secondarily (Evans and Capell, 

2000).  

A period of clinically asymptomatic deterioration often follows, with microalbuminuria 

progressing to macroalbuminuria. Once overt nephropathy occurs, GFR falls at a 

significant rate (approximately 10 mL/min/year), although some individuals may 

progress more rapidly. The rate of decline in renal function is similar in both type 1 and 

type 2 diabetes (Turner and Wass, 2009). 

Risk factors for development of Diabetic Nephropathy 

Newly diagnosed individuals with type 2 diabetes, development of microalbuminuria was 

associated with: l Indian-Asian ethnicity.  

• Elevated systolic blood pressure  

• Elevated plasma triglycerides  

• Waist circumference  

• Previous retinopathy 

• Previous CV disease 

• Smoking history 

• Male gender 
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Development of macroalbuminuria was associated with:  

• Waist circumference 

• Elevated systolic blood pressure  

• Elevated LDL cholesterol and plasma triglycerides  

Development of renal impairment was associated with: 

• Baseline plasma creatinine level 

• Elevated systolic blood pressure  

• Age at diagnosis 

• Indian-Asian ethnicity 

• Smoking history 

• Previous retinopathy (Retnakaran et al, 2006) 

Iron Deficiency Anemia 

Anemia commonly occurs in people with CKD the permanent, partial loss of kidney 

function. Anemia might begin to develop in the early stages of CKD, when someone has 

20 to 50 % of normal kidney function. Anemia tends to worsen as CKD progresses. Most 

people, who have total loss of kidney function, or kidney failure, have anemia. A person 

has kidney failure when he or she needs a kidney transplant or dialysis (William, 2015). 

Healthy kidneys produce a hormone called erythropoietin (EPO). A hormone is a 

chemical produced by the body and released into the blood to help trigger or regulate 

particular body functions. EPO prompts the bone marrow to make red blood cells, which 

then carry oxygen throughout the body (William, 2015). Normally 90%of the hormone is 

produced in peritubular interstitial cells of the kidney and 10% in the liver and elsewhere, 

there are no performed stores and the stimulus to erythropoietin production is then 

oxygen tension in the tissues of the kidney, erythropoietin production there for increase in 

anemia, when hemoglobin for some reason is unable to give up oxygen normally, when 

atmospheric oxygen is low or when destructive cardiac or pulmonary function or damage 

to the renal circulating affect oxygen delivery to the kidney. haemoglobin levels in 

individuals with CKD fluctuate frequently above or below the recommended target levels 

within short periods of time even though the calculated mean hemoglobin remains within 
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the target range of 11 to 12 g/dl (Kasper, et al. 2005). Correction of anemia and 

maintenance of stable hemoglobin levels using erythropoiesis-stimulating agents (ESA) 

is an important aspect of disease management (William, 2015). 

Furthermore, hemoglobin overshoot may be associated with various safety concerns, 

including the development of elevated BP with risk for hypertensive encephalopathy 

(Coyne, 2006), iron deficiency, high platelet count (Dahl et al. 2008), thrombotic events 

(Krause, 2004).and accelerated left ventricular dysfunction and hypertrophy, 

(Phrommintikul, 2007). 

The Blood: The blood is composed of cells, cell fragments and an aqueous solution 

(plasma). Blood makes up about 8% of the human body weight. It contains erythrocytes, 

leucocytes, thrombocytes (platelets) and plasma. The volume percentage of all blood 

cells in the whole blood is about 45% in adults (hematocrit). The rest consists of liquid 

plasma (e.g. water, plasma proteins, electrolytes, etc.) (John, 2012).  

Red Blood Cells: Red blood cells have a unique structure. Their flexible disc shape helps 

increase the surface area-to-volume ratio of these extremely small cells. This enables 

oxygen and carbon dioxide to diffuse across the red blood cells plasma membrane more 

readily. Red blood cells contain enormous amounts of a protein called hemoglobin. This 

iron containing molecule binds oxygen as oxygen molecules enter blood vessels in the 

lungs. Unlike other cells of the body, mature red blood cells do not contain a nucleus, 

mitochondria, or ribosomes. The absence of these cell structures leaves room for the 

hundreds of millions of hemoglobin molecules found in red blood cells. The shape of red 

blood cells provides it with the ability to maneuver through tiny blood vessels to deliver 

oxygen to organs and tissues. Red blood cells are also important in determining human 

blood type. Blood type is determined by the presence or absence of certain identifiers on 

the surface of red blood cells. These identifiers, also called antigens, help the body's 

immune system to recognize its own red blood cell type (John, 2012). 

Cells Fragment (the platelets): Platelets are extremely small and discoid 3,0x0,5 

micrometer in diameter. With mean volume 7-11 femtoliter they are the smallest of the 

three major types of blood cells are only about 20% of the diameter of red blood cells 

Platelets are produced in the bone marrow by fragmentation of cytoplasm of 

megakaryocytes, one of the largest cells in the body. The precursor of the 
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megakaryocytes – the megakaryoblast – arises by the process of differentiation from the 

haemopoietic stem cells (Lucile, 2015). 

The Plasma: Plasma is the forgotten component of the blood. White blood cells, red 

blood cells and platelets are essential to the body function, but plasma also plays a 

crucial, and mostly unrecognized, job, carrying these blood components throughout the 

body as the fluid in which they travel. Plasma is largest component of the blood making 

about 55% of its overall contents. When it isolated on its own, blood plasma is light 

yellow liquid, similar to the color of straw. Along with water, plasma carries salts and 

enzymes (Bowers, 2015). 

The important constituents include electrolytes such as sodium, potassium, chlorine, 

bicarbonate, magnesium, and calcium, in addition, there are trace amounts of other 

substances, including amino acids, vitamins, organic acids, pigments, and enzymes. 

Hormones such as insulin, corticosteroids, and thyroxin are secreted into the blood by the 

endocrine system. Plasma concentration of hormones must be carefully regulated for 

blood health. Nitrogenous wastes (e.g., urea and creatinine) transported to the kidney for 

excretion increase markedly with renal failure (Bowers, 2015). 

Iron is an essential micronutrient in many cellular processes. Iron deficiency, with or 

without anemia, is common in patients with CHF. Observational studies have shown iron 

deficiency to be associated with worse clinical outcomes and mortality. The treatment of 

iron deficiency in chronic heart failure patients using intravenous iron alone has shown 

promise in several clinical trials (Wong et al, 2016). 

CKD and anemia are common in (HF) and are associated with a worse prognosis in these 

patients. While the treatment of anemia with erythropoiesis-stimulating agents in patients 

with HF have failed to show a benefit in terms of morbidity and mortality, treatment with 

IV iron in patients with HF and reduced ejection fraction and iron deficiency is associated 

with clinical improvement. In a post hoc analysis of a clinical trial, iron therapy improved 

kidney function in patients with HF and iron deficiency (Amenós, 2017). 

In fact, the European Society of Cardiology's recent clinical guidelines on HF suggest 

that in symptomatic patients with reduced ejection fraction and iron deficiency, treatment 

with IV ferric carboxymaltose should be considered to improve symptoms, the ability to 

exercise and quality of life. Iron plays a key role in oxygen storage (myoglobin) and in 
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energy metabolism, and there are pathophysiological bases that explain the beneficial 

effect of IV iron therapy in patients with HF (Amenós, 2017). 

Treatment of iron deficiency helps to improve cardiac and renal function in patients with 

chronic heart failure. Intravenous iron treatment was associated with improved 

myocardial functional parameters and cardiac dimensions in patients with anemia and 

CKD (Toblli, 2015). 

Thrombocytopenia is a known potential side effect of haemodialysis (Katz, 2005). In pre-

dialysis patients, as well as in haemodialysis patients, platelet number tends to be reduced 

(Gaithersburg, 2008).  Platelets have been known to interact with dialysis membranes 

since the 1970’s; dialysis membranes have been shown to cause platelet adhesion, 

aggregation, and activation (Lindsay et al. 1973). 

Metabolic Acidosis 

The frequency of metabolic acidosis increases along with the decrease of renal function, 

especially when the glomerular filtration rate falls below 30–40 mL/min/1.73 m2. The 

most common negative consequences are as follows: bone demineralization, 

tubulointerstitial fibrosis, inflammation, the stimulation of the renin-angiotensin system 

and adrenocorticotrophic hormone (Wesson, 2009; Ng, 2011). According to studies, 

metabolic acidosis is also associated with creased cardiovascular risk (Bellasi, 2016; 

Simon, 2010; and  Teta 2015). Mechanisms by which metabolic acidosis may stimulate 

nephropathy progression in CKD involve sustained, high kidney levels of mediators of 

increased distal nephron acidification in response to GFR reduction, such as endothelin 

and aldosterone (Wesson 2010). In CKD patients, low bicarbonate reflects primary 

metabolic acidosis (Raphael et al., 2016), and it is considered to be a risk factor for 

mortality and CKD progression (Navaneethan et al. 2011). Current guidelines 

recommend treatment with alkali in case of bicarbonate levels below 22 mmol/L in order 

to prevent the aforementioned complications (Kopple, 2000). 
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Diet and kidney failure: 

Nutrition is a critical issue in the management of patients with stage 5 CKD. Patients with 

CKD have to cope with complex modifications to their diet and lifestyle. It is important 

that all members of the nephrology team collaborate in evaluating the efficacy of the diet 

and refer the patient to the dietician when necessary.  

Malnutrition is common among these patients and affects their survival and quality of 

life. A basic knowledge of the nutritional management of stage 5 CKD is essential for all 

members of the nephrology team to improve patient care. This paper demonstrates that 

the needs of haemodialysis patients are more complex than those receiving peritoneal 

dialysis (Pasticci et al., 2012). 

CKD is known to cause many complications such as diabetic nephropathy, cardiovascular 

risk, heart failure, etc. (Wiebe, 2014). Also, kidney function is closely associated with 

health-related behaviors, especially eating habits and nutrient intake (Smyth et al. 2016), 

(Khatri et al. 2014).  

Main causes of malnutrition in dialysis patients: 

1. Anorexia 

a. Uremic toxicity 

b. Impaired gastric emptying 

c. Emotional and/or psychological disorders 

2. Dietary restrictions 

a. Prescribed restrictions: low-potassium, low-phosphorous regimens  

b. Social constraints: poverty, inadequate dietary support  

c. Physical incapacity: inability to acquire or prepare food to eat 

3. Nutrient losses during dialysis 

a. Loss through haemodialysis membrane into dialysate  

b. Adherence to haemodialysis membrane or tubing  

c. Loss into peritoneal dialysate 

4. Hypercatabolism caused by co-morbid illness 

a. Cardiovascular disease 

b. Diabetic complications  

c. Infection and/or sepsis  
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d. Other co-morbid conditions 

5. Hypercatabolism associated with dialysis treatment 

a. Negative protein balance  

b. Negative energy balance 

6. Endocrine disorders of uremia 

a. Resistance to insulin 

b.  Resistance to growth hormone and/or insulin-growth factor-1  

c. Increased serum level of/or sensitivity to glucagon  

d. Hyperparathyroidism  

e. Other endocrine disorders 

7. Acidemia with metabolic acidosis 

a. Concurrent nutrient loss with frequent blood losses (Kalantar-Zadeh et al 

2003). 

Nutritional Management of Stage 5 CKD  

Protein-Energy Malnutrition (PEM), i.e. a loss in lean body mass, which is partly 

dependent from increased protein catabolism, is common in patients with CKD 

undergoing dialysis (Siew and  Ikizler 2010). PEM is, however, just one aspect of a 

syndrome known as the malnutrition–inflammation complex syndrome, which takes into 

account the association between chronic inflammation and nutritional status (Kalantar-

Zadeh et al. 2003). On the other hand, overweight and obesity are becoming increasingly 

common in dialysis patients. Although many observational studies have shown that 

obesity might be associated with better outcomes in dialysis patients, the lack of a clear 

pathophysiological explanation and, most importantly, the absence of randomized 

controlled trials testing whether nutritional interventions resulting in weight gain can lead 

to greater survival, do not warrant modifications of current practice, but this may change 

in the future (Kalantar-Zadeh 2007). 

The nutritional support of the dialysis patient aims to control the intake of some nutrients 

(phosphorus and potassium) and reduce the accumulation of metabolic wastes (urea) 

between dialysis sessions. This must be done by taking into account the dietary 

guidelines for the general population for aspects not directly related to renal disease and 

the preferences of the patient. The specific aims of nutritional support are: 
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1. To reduce the accumulation of metabolic wastes, fluids and electrolytes;  

2. To prevent metabolic complications of CKD;  

3. To replace nutrients lost with dialysis;  

4. To promote a satisfactory nutritional status (EDTNA/ERCA 2002). 

The dialysis modality affects the nutritional needs of CKD patients. For instance, 

peritoneal dialysis (PD) patients have to decrease their energy intake because of the 

absorption of glucose from the dialysate. On the other hand, their protein requirements 

may be higher because of protein losses through the peritoneal membrane. The dietary 

demands of patients on haemodialysis (HD) are more complex than PD patients and this 

is confirmed throughout this paper, which concentrates more on the needs of HD patients. 

The role of psycho-social factors such as depression, solitude and an inability to prepare 

meals should also be considered. It must also be kept in mind that a low intake of energy 

stimulates protein catabolism because in these conditions proteins are utilised for energy 

production (Pasticci et al., 2012). 

Energy  

The energy requirements of a typical dialysis patient are similar to those of a healthy 

individual. Such requirements can be estimated using a formula provided by guidelines 

on nutritional care of renal patients (35 kcal/kg BW/day or 30–35 kcal/kg BW/day if age 

≥ 60 years). A careful dietary history, made by a renal dietician, is central to 

understanding the patient’s nutritional needs and enables the identification of 

discrepancies between the prescribed and actual dietary intake (Avesani et al. 2011). 

Proteins  

Renal disease is associated with impaired protein metabolism and population studies 

suggest that CKD patients tend to spontaneously decrease their protein intake (NKF 

2000). Metabolic studies have shown that an average protein intake of 1.2 g/kg IBW/day 

is needed to maintain a neutral nitrogen balance in dialysis patients. A protein intake 

between 1.0 and 1.4 g/kg body weight/day is associated with the highest survival in 

epidemiological studies while values below 0.9 g/kg body weight/day are predictive of 

lower survival (Fouque et al. 2011). At least 50% of proteins should be of high biological 

value, i.e. they should provide essential amino acids (NKF 2000; EDTNA/ERCA 2002). 
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According to a meta-analysis, diet containing 0.6 to 0.8 g protein/kg/day is nutritionally 

and metabolically optimal for patients in advanced CKD (Noori, 2010). However, dietary 

protein intake should be increased after the initiation of dialysis. 

Phosphorus  

Hyperphosphatasemia is common in stage 5 CKD patients. A diet with the suggested 

quantity of protein for a CKD patient carries about 10–13mg of phosphorus per gram of 

protein while a single dialysis session can remove up to 800g of phosphorous. The 

ensuing hyperphosphatasemia is implicated in hyperparathyroidism, mineral bone disease 

and cardiovascular disease (NKF 2003). It should be noted that, while increasing protein 

intake will slightly increase serum phosphate, the survival benefit associated with an 

increase of proteins between 1.0 and 1.4 g/kg/body weight/day largely outweighs the 

slight risk of increased serum phosphate (Fouque et al. 2011). 

suggested dietary intake of phosphorus for stage 5 CKD patients is restricted to 800–1000 

mg/day if serum phosphorus level >5.5 mg/dL (NKF 2003), and 1000–1400mg/day 

(EDTNA/ERCA 2002). 

There are three basic strategies to control phosphate levels in stage 5 CKD patients:  

(1) select foods with high protein and low phosphorus content;  

(2) use phosphate binders and  

(3) intensify dialysis. 

Foods with a high content of phosphorus relative to protein are eggs, shellfish, offal, 

milk, cheese, nuts and legumes (Cupisti et al. 2003). Consumption of these foods should 

be reduced or avoided according to the patient’s preferences. 

Potassium  

The majority of the regulation of potassium balance occurs at the renal level. 

Following a dietary potassium load, renal excretion increases after a few minutes 

reaching maximum levels after 2 h, thus preventing hyperkaliemia. This occurs by 

means of increased aldosterone production. Potassium secretion may also be facilitated 

by a recently postulated enteric sensor that reduces sodium reabsorption in the 

proximal tubule and facilitates potassium secretion by increased delivery of sodium to 

the distal tubule (Gumz et al. 2015). Additional renal responses to potassium loading 

include reduced sodium reabsorption and increased potassium-channel conductance 
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(Gumz et al. 2015), (Palmer and Clegg, 2016). In patients with advanced CKD the 

kidneys’ ability to adapt to increased potassium intake diminishes and in ESRD the 

renal mechanisms of potassium excretion often become negligible, making these 

patients extremely prone to hyperkaliemia. 

Dietary potassium is absorbed mostly in the duodenum and jejunum and the net 

intestinal potassium absorption is approximately 90%. Under physiologic circumstance 

faecal excretion is quite constant at about 10 mmol/day, with a maximum level of 15–

20 mmol/day. The capacity of the colon/rectum to secrete potassium is inversely related 

to residual kidney function and becomes the main route of potassium excretion in 

patients with ESRD (Agarwal et al. 1994). 

Potassium concentration in the faeces is very high (83–95 mmol/L), so that diarrhoea 

(more than 300 cc of fecal volume a day) may lead to profound hypokalemia. Hence, it 

is conceivable that slow faecal transit time along the intestinal tract favours potassium 

absorption, whereas faster intestinal transit time reduces potassium absorption (Agarwal 

et al. 1994). This suggests that constipation, instead of potassium dietary load, is the 

main determinant of hyperkalaemia in CKD and ESRD patients (St-Jules et al. 2016). 

Control of dietary potassium is important to prevent hyperkalaemia between dialysis 

sessions. The kidney excretes 90% of dietary potassium and the intestinal excretion of 

potassium is increased during CKD, as a compensatory mechanism. For this reason, 

constipation may favour hyperkalaemia while diarrhoea may be responsible for 

hypokalaemia because of potassium loss. Dialytic efficiency is central to the maintenance 

of an acceptable potassium level and the use of a potassium enriched dialysate should be 

avoided, if not strictly necessary. Among foods, an excessive consumption of fruits and 

vegetables may lead to hyperkalaemia. Suggested potassium intake for the dialysis 

patient is ≤1 mEq/kg /day. Among foods, an excessive consumption of fruits and 

vegetables may lead to hyperkalaemia. Drugs that may induce hyperkalaemia include 

steroids, ACE-inhibitors and potassium-sparing diuretics. Loss of intracellular potassium 

is promoted by acidosis and hyperglycaemia (NKF 2009). 
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Techniques to reduce the potassium content of food:  

1. Washing: 

a. Cut foods in pieces before washing  

b. Wash with abundant water  

c. Keep in water for some time  

2. Cooking: 

a. Peel skin off before cooking 

b. Cook in abundant water Change cooking water  

c. Cook in small pieces 

d. Squeeze water out after cooking  

3. Other Fruits:  

a. prepare a fruit salad; cut fruits in small pieces and wait sometime before 

consumption; use fruit syrup (do not consume the syrup) Vegetables: pre-

boiled or picked in oil, vinegar or brine 

(http://www.uptodate.com/contents/patient-information-lowpotassium-diet). 

Sodium and Fluids 

In stage 5 CKD there is a substantial decrease of sodium excretion, which may be 

responsible for an increase in extracellular water. Such expansion is responsible for 

hypertension while a too rapid removal of sodium during dialysis is associated with 

hypotension and arrhythmias. Sodium content is often reported on food labels. As a 

general rule, foods containing less than 0.5 g of sodium/100 g can be considered low in 

sodium. The food industry provides a large range of low-sodium foods that can be 

employed to control sodium intake in dialysis patients. Spices and aromatic herbs may 

replace sodium to enhance taste and appetite. In order to maintain control of fluid intake, 

it can be suggested to drink from a single bottle; to use small glasses; to refresh the 

mouth with ice cubes or small pieces of fruits or vegetables (not in excess of the dietary 

allowance) (Huang et al. 2013). 

 

 

 

 

http://www.uptodate.com/contents/patient-information-lowpotassium-diet
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Mediterranean Diet 

The Mediterranean diet has long been recognized as one of the healthiest and most 

delicious ways to eat. Eating a Mediterranean diet can help heart stay healthy and reduce 

risk of obesity. The Mediterranean diet, based on the consumption of fruits and 

vegetables , whole grains, legumes, nuts, olive and canola oil, herbs and spices and 

limiting red meat, has a low phosphorous content and has been shown to reduce plasma 

homocysteine, serum phosphorus, microalbuminuria, and cardiovascular risk (DeLorenzo 

et al/ 2010) Huang study demonstrated that adoption of a Mediterranean-like diet was 

associated with better kidney function, while low adherence to it resulted in poorer 

survival rates among individuals with CKD (Huang et al. 2013). 

Finally, patients with kidney damage should limit the intake of certain foods to reduce the 

accumulation of unexcreted metabolic products and also to protect against hypertension, 

proteinuria and other heart and bone health problems. Despite the fact that the influence 

of certain types of nutrients has been widely studied in relation to kidney function and 

overall health in CKD patients, there are few studies on the impact of a specific diet on 

their survival. Therefore, the researcher hopes that this study opens a new portal of 

complementary treatment to reduce or to avoid the risk of haemodialysis. 
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Chapter 3 
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The basic principles of experimental design are (i) Randomization, (ii) Replication and 

(iii) Local Control. 

(i) The random process implies that every possible allotment of treatments has 

the same probability. 

(ii) By replication we mean that repetition of the basic experiments.  

(iii) To choose a design in such a way that all extraneous sources of variation are 

brought under control. (Kumar, 2011). 

3.1 Study Design 

The study design conducted in this study is based on the Randomized Controlled 

Trials (RCTs) design. It allows the experimenter to make causal inferences about 

the relationship between independent variables and a dependent variable. 

Randomized Controlled Trial: (RCT) A study in which people are allocated at 

random (by chance alone) to receive one of several clinical interventions. One of 

these interventions is the standard of comparison or control. The control no 

intervention at all. 

3.2 Eligibility Criteria 

3.2.1 Inclusion Criteria 

▪ Adults ≥18years diagnosed with CKD on dialysis 

3.2.2 Exclusion Criteria 

▪ Patients <18 

▪ Patients with hepatic complication on dialysis 

▪ Patients with genetical disorder on dialysis 

3.3 Study Population 

The population consisted of adults attending the Department of Kidney Dialysis at 

Al Shifa Hospital in Gaza City, according to inclusion and  exclusion criteria. 

3.4 Study Setting 

The study was carried out at Shifa Hospital, Department of Kidney Dialysis in 

Gaza City. 
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3.5 Study Duration 

Once the approval by the Postgraduate Committee at the Faculty of Pharmacy and 

Helsinki Committee was granted, the study took place from May 2017 to April 

2018. 

3.6 Sample Size 

Sample size was calculated according to the following formula: 

Size (n) = (Z-score)² × Std Dev × (1-StdDev) / (margin of error)², with a 95% 

confidence level, .5 standard deviation, and a margin of error (confidence 

interval) of +/- 7%. 

The sample of the study has been 66 adults as experimental group from the target 

population and in accordance with the inclusion criteria (Kumar, 2011). 

 

Control group: consisted of 67 patients out of 133. Unfortunately, the researcher was 

unable to double number of control vs cases due to the high cost of analysis which has 

led to the reduction of the control group to 67 patients only. 

Figure 0.8 Sample Size Calculator -Survey Monkey software Program  
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During the sample size selection of the study, the researcher lost a number of patients for 

several reasons including death, traveling abroad, and psychological status of the patient.  

More seriously, a large number of patients withdrew as they could not afford buying the 

food items listed in the diet program.   However, the final number of cases adopted in the 

study is 100 patients equally divided between experimental and controlled groups. 

3.7 Sampling 

o The researcher has selected two population groups; a control group and an 

experimental group; 

o Both groups consisted of adults selected according to the inclusion and 

exclusion criteria of the study, after getting their informed consent.  

o A questionnaire has been filled out with patients face to face regarding 

socio-demographic, socio-economic, lifestyle, health conditions, drugs 

intake, and nutritional patterns. 

o Full anthropometric measurements have been performed to both groups 

which included the following: 

▪ Weight 

▪ Hight  

▪ BMI (Weight in kilograms by Hight in meters squared, or 

KG/M2), to classify patients from underweight to obese class the 

following reference was used: 

• Underweight   = <18.5 

• Normal weight   = 18.5–24.9  

• Overweight   = 25–29.9  

• Obesity class 1   = 30-34.9 

• Obesity class 2   = 35-39.9 

• Obesity class 3   = 40 or greater 

▪ Waist Circumference (WC): is an indicator of health risk 

associated with excess fat around the waist. A waist 
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circumference of 102 centimeters or more in men, or 88 

centimeters or more in women. 

▪ Waist Hip Ratio (WHR): Women with a waist-to-hip ratio of 0.8 or 

less and men with a ratio of 0.9 or less are considered "safe." A 

WHR of 1.0 or higher, for either gender, is considered "at risk" for 

overweight-associated health problems. 

▪ Neck Circumference is a potentially useful initial screening tool 

for overweight/obesity. A neck circumference > or = 35.5 cm in 

men and > or = 32 cm in women should be considered the cutoff 

point for overweight/obesity. 

o To evaluate the malnutrition, level a Usual Body Weight (UBW) equation 

has been calculated using the following formula: 

%UBW= (current wt/UBW) X 100   

 

The scale of malnutrition is as follows: 

• Severe malnutrition 0-74.9%  

• Moderate malnutrition 75-84.9%  

• mild malnutrition 85-95% 

 

o A full biochemical chemistry analysis for kidney biomarkers  includes: 

Blood urea nitrogen, Creatinine, Electrolytes, Albumin, Phosphorous, uric 

acid, kidney biomarkers, triglycerides, cholesterol, LDL/HDL and 

haemoglobin 

o Calculation of eGFR conforms the Modification of Diet in Renal Disease 

(MDRD) equation: (NKF, 2017) 

GFR (mL/min/1.73 m2) = 175 × (Scr)-1.154 × (Age)-0.203 × (0.742 if 

female)  
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o Clinical records (medical history, family history, drugs intake) of the 

patients has been investigated using their medical files as well as on 

questioning of the physician consultant at the kidney department. 

o For the experimental group only, to conform the results of biochemical 

analysis, UBW%, and BMI, the researcher has performed a diet program. 

o The experimental group received diet program, while the control group 

did not. The researcher has given all patients from experimental group, a 

full diet program, each day consisting of 5 meals, for 7 days for two 

months, as well as a full advice regarding their situations and health 

conditions. 

o The control group continued to receive the hospital meals as usually. 

o Patients' commitment to the diet program has been monitored by more 

than one means (calling/checklist). 

o The researcher has classified the physical activities of the patients 

according to WHO scale. This has been helpful to calculate calories needs 

for each patient. 

3.8 Ethical Consideration 

3.8.1 Consent Forms 

By the patients: the researcher obtained the verbal approval of all the patients after 

reading and explaining allthe steps of the research (Annex 1) 

3.8.2 Approval Letters 

• Approval letters from Al Azhar University-Gaza (Annex 2) 

• Approval letters from General Director of Human Resources and  Development. (Annex 

3) 

• Approval from Helsinki (Annex 4) 
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3.9 Pilot Study 

A pilot study was conducted for 10 participants as experimental group and 10 participants 

as control, to identify any problems in the research design before starting for data 

collection. These participants have been included in the sample size. 

3.10 Data Collection 

3.10.1 Questionnaire 

 The questionnaire was constructed by the researcher and included six sections: 

sociodemographic data, anthropometric measurements of participants, biochemical 

information, clinical data regarding (CKD, medication, haemodialysis, bone disease, 

anemia, hypertension, diabetes and drugs); dietary assessments using the Food Frequency 

Questionnaire (FFQ) and the sixth part exercise (annex 5). The researcher has completed 

each questionnaire using face to face interviews method and clarified and simplified all 

questions to patients. 

3.10.2 Anthropometric Measurements 

Before starting dialysis, the researcher checked both groups for weight, height, waist 

circumference, hip circumference, neck circumference and calculated the (BMI), (WHR) 

and the percentage of usual body weight (UBW%). 

After the diet program intervention, the researcher conducted the same check but this 

time for the experimental group only. 

3.10.3 Biochemical Analysis 

Before starting dialysis, a serum blood sample was taken from the patient to be tested for 

the following biochemical tests:   

Blood Urea Nitrogen (BUN)  Creatinine  Albumin   

Uric Acid    Haemoglobin  Phosphorous 

Electrolytes (Na, K, ca, Cl)  Triglycerides  Cholesterol 

LDL / HDL    GFR   eGFR (MDRD equation) 

GFR (mL/min/1.73 m2) = 175 × (Scr)-1.154 × (Age)-0.203 × (0.742 if female) 
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All reagents used from the same source company Diagnostic Systems, for quantitative in 

vitro determination of mentioned test in serum on the photometric system. The normal 

range reference value is included in the questionnaire (Annex 5). 

After the diet program intervention, the researcher re-checked Blood Urea Nitrogen 

(BUN), Creatinine, Uric acid, Phosphorous and Electrolytes as well as GFR and eGFR. 

 

3.10.4 Intervention Diet Program 

Based on the results of analysis obtained, the researcher has constructed a diet program 

(Annex 6) for the experimental group and explained to each patient separately the 

importance of this diet program as well as the importance of compliance grade. All 

obstacles regarding the food item preferences or financial affordability have been 

resolved on a case by case basis without affecting the quality and the target of the diet 

program.  

A list with restricted food items (Annex 7) offered to patients during the two months of 

diet program, also, the researcher contacted the patients on a daily basis by being present 

during each dialysis appointment or by phone calling patients to ask about the 

compliance of patients and resolving any unexpected problems such as replacement of 

some items or some wishes to intake some seasonal fruits or vegetables that are not 

mentioned in the original program. 

At the end of two months, the researcher measured the grade of compliance of the 

patients. 

3.10.5 Validity and Reliability 

Reliability and validity are two concepts that are important for defining and measuring 

bias and distortion. Reliability refers to the extent to which assessments are consistent. 

Validity refers to the accuracy of an assessment ofwhether or not it measures what it is 

supposed to measure. (https://fcit.usf.edu/assessment/basic/basicc.html). Thus, the 

researcher has checked the stability of questionnaire and the diet program through experts 

for arbitration and validity of which results agree with concurrent validity and the extent 

https://fcit.usf.edu/assessment/basic/basicc.html
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to which an assessment corresponds to other variables, as predicted by some rationale or 

theory. 

3.11 Statistical Analysis 

Data analysis was conducted by using statistical analysis package for social sciences, 

SPSS 23.0, for Microsoft Windows. The results are presented in tables in the form of 

percentage and of means with standard deviations. The level of significance has been set 

at 0.05 

3.12 Limitation of the Study 

Despite the careful and thorough preparation, limitations and shortcomings have 

occurred.  

First of all, the research was conducted on the patients in four intermediate periods which 

have lasted for eight out of twelve weeks. Eight weeks is not enough for the researcher to 

observe all of the patients’ preferences in their dialysis time. It would have been better if 

it was implemented for a longer period of time. 

Second, lack of psychological and moral support to patients led to a loss of confidence in 

the therapeutic approach of using food. 

Third, the reluctance of some patients with the new therapeutic intervention by food led 

to the lack of good commitment in the program. 

Fourth, the limited number of medical staff of doctors and nurses has increased the work 

load burden and overwhelmed the existing staff, leading to limitations in the follow up 

and commitment.  

Fifth, eating and drinking during dialysis and misconceptions of patients on this regard 

have been one of the biggest challenges and obstacles in the success of the treatment 

plan. 
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The present study design, experimental randomized controlled trials (RCTs) included 

100 patients of CKD from al Shifa Medical Complex in Gaza Strip (50 cases were 

experimental and 50 patients as controls).  

4.1. Sociodemographic Data among the Study Population 

Table 4.1 shows the sociodemographic data among the study population. The age of 

patients 50 years or more were 54 (54.0%) cases while 46 (46.0%) of cases were more 

than 50 years. Regarding sex, there was 54 (54.0%) cases males and 46 (46.0%) were 

females. On the other hand, about two thirds of cases were from east of Gaza 66 (66%) 

and 34 (34%) from west of Gaza. Frequency of marital status among cases were 22 

(22.0%) single, 73 (73.0%) married, 3 (3.0%) divorced and 2 (2.0%) were widow. 

Cleary, the basic education was 73 (73.0%) was higher among the study population 

while illiterate, secondary education and university education were 22 (22.0%), 3 

(3.0%) and 2 (2.0%), respectively. The patients who have five family members or more 

were higher than those who have less than five family members, 56 (56%) and 44 

(44.0%) cases, respectively. Our study shows the most of cases are un-employed 81 

(81%) compared to 19 (19%) casesemployed. The sociodemographic data were 

approximately matched between experimental and controls (P>0.05). 
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Table 0.2 Sociodemographic data among the study population 

variable 

Total 

(n=100) 

(n%) 

Control 

 (n=50) 

(n%) 

Experimental 

(n=50) 

(n%) 

2 
P-

value 

Age (years)      

≤50 

54 

(54.0) 

26 

(52.0) 28 (56.0) 0.161 0.688 

>50 

46 

(46.0) 

24 

(48.0) 22 (44.0)   

Sex      

Male 

54 

(54.0) 

27 

(54.0) 27 (54.0) 0.000 1.000 

Female 

46 

(46.0) 

23 

(46.0) 23 (46.0)   

Residency      

West of Gaza 

34 

(34.0) 

12 

(24.0) 22 (44.0) 4.456 0.035 

East of Gaza 

66 

(66.0) 

38 

(76.0) 28 (56.0)   

Marital status      

Single 

22 

(22.0) 

10 

(20.0) 12 (24.0) 0.638 0.888 

Married 

73 

(73.0) 

38 

(76.0) 35 (70.0)   

Divorced 3 (3.0) 1 (2.0) 2 (4.0)   

Widow 2 (2.0) 1 (2.0) 1 (2.0)   

Patient education 

level 

     

Illiterate 4 (4.0) 3 (6.1) 1 (2.0) 1.323 0.724 

Basic education 

43 

(43.4) 

22 

(44.9) 21 (42.0)   

Secondary 

education 

28 

(28.3) 

13 

(26.5) 15 (30.0)   

University 

education 

24 

(24.2) 

11 

(22.5) 13 (26.0)   

Family number      

≤5 

56 

(56.0) 

29 

(58.0) 27 (54.0) 0.162 0.687 

>5 

44 

(44.0) 

21 

(42.0) 23 (46.0)   

Patient occupation      

Employed 19 (19) 9 (18) 10 (20.0) 0.224 0.636 

 

 

Unemployed 81 (81) 41 (82) 40 (80.0)   
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4. 2 Anthropometric Measurements among the Study Population 

Anthropometric measurements among study population presented in table 4.2. The 

average of Anthropometric measurements presented by mean±SD for weight (74.1±20.6 

kg), height (165.1±10.2 cm), BMI (27.3±7.5 kg/m2), waist circumference (95.2±17.2 

cm), waist circumference (95.2±17.2 cm), hip circumference (100.2±16 cm), waist-to-hip 

ratio, WHR (0.9±0.1 cm), neck circumference (37.4±3.8 cm), UBW (74.5±20.5%) and 

UBW (Results) (99.9±6.6%) among study population. The Anthropometric 

measurements were approximately matched between experimental and controls (P>0.05). 
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Table 0.3 Anthropometric measurements among the study population 

Anthropometric 

measurements 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimenta

l  

(n=50) 

Mean±SD 

t P-value 

Weight (kg) 

Range (min-max) 

74.1±20.6 

(40-148) 

75.3±20.7 

(40-126) 

72.9±20.6 

(42-148) 

0.566 0.573 

Height (cm) 

Range (min-max) 

165.1±10.2 

(137-183) 

163.8±10 

(137-182) 

166.4±10.4 

(137-183) 

-

1.253 

0.213 

BMI ( kg/m2) 

Range (min-max) 

27.3±7.5 

(14.3-50.6) 

28.6±7.9 

(16.3-49.9) 

26.1±7 

(14.3-50.6) 

1.683 0.096 

Waist circumference 

(cm) 

Range (min-max) 

95.2±17.2 

(66-147) 

97.1±17 

(66-142) 

93.3±17.5 

(71-147) 

1.091 0.278 

Hip circumference (cm) 

Range (min-max) 

100.2±16 

(40-155) 

102.1±15 

(66-143) 

98.3±16.9 

(40-155) 

1.184 0.239 

WHR (cm) 

Range (min-max) 

0.9±0.1 

(0.7-1.2) 

0.9±0.1 

(0.7-1.2) 

0.9±0.1 

(0.7-1.2) 

1.365 0.176 

Neck circumference (cm) 

Range (min-max) 

37.4±3.8 

(25-49) 

37.7±3.9 

(25-45) 

37±3.7 

(30-49) 

0.913 0.364 

%UBW 

Range (min-max) 

74.5±20.5 

(36-122) 

72.4±20.2 

(43-145) 

74.5±20.5 

(36-122) 

0.511 0.611 

%UBW (Results)  

Range (min-max) 

99.9±6.6 

(85-122) 

100.6±5.2 

(84-113) 

99.9±6.6 

(85-122) 

-

0.602 

0.549 

n: number of subjects; BMI: body mass index; SD: standard deviation; NUN: Blood Urea 

Nitrogen; WHR: waist-to-hip ratio; %UBW:  percent usual body weight; t: Student's t-test; 

*P- value significant at p≤0.05. 
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4.3 Biochemical Parameters among the Study Population  

Table 3 illustrated biochemical parameters among the study population. The 

biochemical parameters (mean±SD) were measured among the study population are 

BUN (127.6±52.4 mg/dl), Creatinine (8.1±2.7 mg/dl),Albumin (4.5±0.6 mg/dl),Uric 

acid (6.7±1.5 mg/dl), Uric acid (6.7±1.5 mg/dl), Hb (8.4±1.1 g/dl), Ph (5.0±1.6 mg/dl), 

Na (133.1±5.4 mmol/dl), K (5.3±1.0 mmol/l), Ca (7.9±1.2 mg/l), Cl (103.5±5.9 

mmol/l), Triglycerides (128.6±61.8 mg/dl), Cholesterol (162.5±43.9 mg/dl), LDL 

(88.1±38.4 mg/dl), HDL (47.6±14.6 mg/dl) and  eGFR (9.6±6.2 mL/min/1.73 m2). The 

biochemical parameters were approximately matched between experimental and 

controls (P>0.05). 
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Table 0.4 Biochemical among the study population 

Biochemical  

parameters 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

BUN (mg/dl) 

Range (min-max) 

127.6±52.4 

(43.5-479) 

126.2±41.7 

(67-233.9) 

129±61.8 

(43.5-479) 

-0.265 0.792 

Creatinine (mg/dl) 

Range (min-max) 

8.1±2.7 

(1.3-16.9) 

8.2±2.6 

(3.6-16.9) 

8±2.8 

(1.3-14) 

0.364 0.717 

Albumin (mg/dl) 

Range (min-max) 

4.5±0.6 

(3.1-6) 

4.4±0.6 

(3.1-6) 

4.5±0.7 

(3.2-6) 

-0.920 0.360 

Uric acid (mg/dl) 

Range (min-max) 

6.7±1.5 

(2.3-10.1) 

7±1.5 

(3.8-10.1) 

6.4±1.4 

(2.3-10) 

1.96 0.051 

Hb (g/dl) 

Range (min-max) 

8.4±1.1 

(6-12) 

8.2±1 

(6-10.5) 

8.6±1.2 

(6.5-12) 

-1.570 0.120 

Ph (mg/dl) 

Range (min-max) 

5.0±1.6 

(2-10) 

4.8±1.4 

(2.5-8.5) 

5.3±1.7 

(2-10) 

-1.645 0.103 

Na (mmol/dl) 

Range (min-max) 

133.1±5.4 

(90-141) 

132.9±7.1 

(90-141) 

133.2±2.8 

(123-139) 

-0.318 0.751 

K (mmol/l) 

Range (min-max) 

5.3±1 

(2.3-7.6) 

5.4±1 

(3.6-7.6) 

5.1±0.9 

(2.3-7.3) 

1.419 0.159 

Ca (mg/l) 

Range (min-max) 

7.9±1.2 

(4.2-10.8) 

8±1.2 

(4.2-10.8) 

7.8±1.2 

(4.9-10.4) 

0.723 0.471 

Cl (mmol/l) 

Range (min-max) 

103.5±5.9 

(68-134) 

103.4±6.3 

(68-115) 

103.7±5.5 

(95-134) 

-0.265 0.791 

Triglycerides (mg/dl) 

Range (min-max) 

128.6±61.8 

(50-400) 

129.3±59.3 

(50-303) 

128.0±64.9 

(55-400) 

0.109 0.913 

Cholesterol (mg/dl) 

Range (min-max) 

162.5±43.9 

(90-397) 

163±48.4 

(93-397) 

162.1±39.2 

(90-293) 

0.094 0.925 

LDL (mg/dl) 

Range (min-max) 

88.1±38.4 

(20-294) 

91.2±44.3 

(31.3-294) 

84.9±31.3 

(20-155) 

0.815 0.417 

HDL (mg/dl) 

Range (min-max) 

47.6±14.6 

(26.5-94) 

45.5±12.6 

(26.5-74) 

49.7±16.3 

(26.5-94) 

-1.429 0.156 

GFR 

Range (min-max) 

4.9±0.4 

(3-5) 

4.9±0.3 

(4-5) 

4.8±0.4 

(3-5) 

1.160 0.249 

eGFR (mL/min/1.73 m2) 

Range (min-max) 

9.6±6.2 

(3.6-54.9) 

9.0±4.1 

(3.6-21.5) 

10.3±7.7 

(4.3-54.9) 

-0.987 0.326 

n: number of subjects; SD: standard deviation; BUN: blood urea nitrogen; Hb: hemoglobin; 

Ph: phosphorus; Na: sodium; K: potassium; Ca: calcium and CL: Chloride; HDL-C: high-

density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; eGFR: 

estimated glomerular filtration rate; t: Student's t-test; *P- value significant at p≤0.05.  
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4. 4 Clinical Data among The Study Population 

Clinical data among the study population pointed out on Table 4.4. this table included 

seven sections: CKD, medication, haemodialysis, bone disease, anemia, hypertension 

and diabetes.  

Section 1 (CKD) in Table 4.4 illustrated half of patients 50 (50%) answered that they 

have kidney diseases, and others reported not being told by other doctors that they have 

a kidney disease.   

Regarding diagnosis, half of the patients (50%) reported having been diagnosed for 

more than 5 years; 8.3% were diagnosed less than a year ago; 27% were diagnosed 

around 1-3 years ago; and 14.6% were diagnosed 3-5 years ago. The methods of 

diagnosis were 40, 8.9 and 51.1% for blood test (elevated creatinine), Protein in the 

urine and others, respectively. Regarding the cause of kidney disease, 70% knew the 

cause of kidney disease and 30% did not know the causes of the disease.  

Section 2 (medication) in Table 4.4 shown 43% have used regularly pain or anti-

inflammatory medicines, or NSAIDS, while 57% did not. On the other hand, 27% have 

used herbals/food supplements, while 73% did not use herbals/food supplements. 

Section 3 (Hemodialysis) in Table 4.4 demonstrated 67% of cases start from 3 years 

haemodialysis treatment while 33 % begin haemodialysis treatment from 3 or less. The 

study shows 26% of cases have hypertension and also 26% have diabetes. on the other 

hands, 30% of cases receive haemodialysis treatment every 2 days or less, 61% receive 

haemodialysis treatment every 3 days and 9% receive haemodialysis treatment every 4 

days or more. Nine percent of cases were treated for each haemodialysis among cases 

was 3 or less hours, and 91% of cases were more than 3 hours. Obviously, 76% of cases 

have convenient dialysis schedules while 24% haven’t. Last time a medical professional 

talked those about the importance dialysis treatment were 5 in this week, 34% in last 

week, 57% when I first began dialysis treatment, 4% never tell them. 

The medical professional talks those about the importance of staying for the entire 

dialysis time during them dialysis treatment were 4% talks every dialysis treatment, 3% 
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Every week, 28% Regular, 33% Irregular, 32% when they have abnormal blood or other 

test results. As can be expected most of patients (86%) have highly important thinking 

for following dialysis schedule, 7% Moderately important and 7% a little important. 

Sixty-three of cases not found difficulty in entire dialysis treatment as ordered by doctor, 

17% found a little difficulty, 11 found moderate difficulty and few cases (9%) found A 

lot of difficulty. Approximately most of patient not misses completely dialysis 

treatments during the last month and few cases (9%) were missed one dialysis treatment 

only. However, ninety percentage of patients have completely dialysis time (not 

shortened dialysis time).  

Clearly, 93% not found difficulty with taking your medicines in cases while 5% have a 

little difficulty and 4% have moderate difficulty. The last time a medical professional 

spoke to them about medicines were 8% in this week, 31 % in last week, 57% when 

they first began dialysis treatment and 4% never medical professional spoke them about 

medicines. Regarding the last time a medical professional spoke to them about fluid 

restrictions were 4% in this week, 35% in last week, 54% when they first began dialysis 

treatment and  7 % never medical professional spoke them about your fluid restrictions. 

However, the last time a medical professional spoke to them about food restrictions 

were 4% in this week, 35% in last week, 54 % when they first began dialysis treatment 

and 7% never medical professional spoke them about your food restrictions. Surely, 23 

% of cases had difficulty with limiting food intake and 77 haven’t. On the other side, 86 

% have highly important watch every type of food daily, 12 % have moderately 

important, 2% a little important.  

Section 4 (Bone disease) in Table 4.4 demonstrated 40% of cases have ever been told 

them had osteoporosis, osteopenia, brittle, thin or weak bones while 58 % haven’t. 

Regarding duration of Bone disease, 13% were have duration less than 1 year, 26 % for 

1-3 years, 45% for 3-5 years and 16% for more than 5 years. However, more than half 

(52%) patient was had medication to prevent bone disease while 48 % not took 

medication to treatment it. 

Section 5 (Anemia) in Table 4.4 illustrated 80% of cases have been told they had low 

blood count or hemoglobin percentage, and 20 % have not. Regarding the history of 
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first diagnosis, 25% were first diagnosed less than 1 year, 36% for 1-3 years, 21% for 

3-5 years, and 18% for more than 5 years. However, only 21% take medication to 

prevent anemia while 79 % do not take any medication for anemia. Majority of patients 

(82%) reported no black stools, and 18% reported having black stools. 

Section (6) Hypertension, the study demonstrated 74% of cases have hypertension. 

Regarding the history and duration of hypertension, 15% of patients reported being 

diagnosed less than 1 years, 24% of patients have been diagnosed 1-3 years ago, 26% 

from 3-5 years, and 35% have been diagnosed for than 5 years. On the other hand, 13% 

reported having a stroke, and 16% have had heart attacks. 

Section 7 (Diabetes) shown 27% of cases have been aware that they have diabetes or 

pre-diabetes, and 4% of them were first diagnosed at less than 1 year ago, 19% 

diagnostic at 1-3 years, 58 % diagnostic at 3-5 years and 19% more than 5 years. After 

all, 44% have eye disease due to diabetes and 34 have numb feet. 

The clinical data were approximately matched between experimental and controls 

(P>0.05).  
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Table 0.5 Clinical data among the study population 

variable 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

group 

(n=50) 

(n%) 

2 
P-

value 

Section 1: CKD 

1. Have you ever been told you have kidney disease? 

Yes 

50 

(50.0) 26 (52.0) 24 (48.0) 0.160 0.689 

No 

50 

(50.0) 24 (48.0) 26 (52.0)   

2. How long has it been since you were first diagnosed? 

Less than 1 year 4 (8.3) 2 (8.7) 2 (8.0) 2.065 0.559 

1-3 years 

13 

(27.1) 8 (34.8) 5 (20.0)   

3-5 years 7 (14.6) 2 (8.7) 5 (20.0)   

More than 5 years 

24 

(50.0) 11 (47.8) 13 (52.0)   

Total 48  23 25   

3. How was this diagnosed? 

Blood test (elevated 

creatinine) 

18 

(40.0) 
10 (45.5) 8 (34.8) 0.592 

0.240 

Protein in the urine 4 (8.9) 2 (9.0) 2 (8.7)   

Others 

23 

(51.1) 
10 (45.5) 13 (56.5)  

 

Total 45 22 23   

4. Have you been told what caused your kidney disease 

Yes 

35 

(70.0) 18 (81.8) 17 (60.7) 2.613 0.106 

No 

15 

(30.0) 4 (18.2) 11 (39.3)   

Total  50 22 18   

Section 2: Medication 

5. Do you use regularly pain or anti-inflammatory medicines or NSAIDS 

Yes 
43 

(43.0) 24 (48.0) 19 (38.0) 1.020 0.313 

No 
57 

(57.0) 26 (52.0) 31 (62.0)   

6. Do you use herbal / food supplements? 

Yes 
27 

(27.0) 12 (24.0) 15 (30.0) 0.457 0.499 

No 
73 

(73.0) 38 (76.0) 35 (70.0)   

Section 3: Hemodialysis 

7. When did you begin your haemodialysis treatment? (years) 
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variable 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

group 

(n=50) 

(n%) 

2 
P-

value 

≤3 

67 

(67.0) 32 (64.0) 35 (70.0) 0.407 0.523 

>3 

33 

(33.0) 18 (36.0) 15 (30.0)   

8. Have you had a hypertension? 

Yes 

26 

(26.0) 18 (36.0) 8 (16.0) 5.198 0.023 

No 

74 

(74.0) 32 (64.0) 42 (84.0)   

9. Have you had diabetes? 

Yes 

26 

(26.0) 18 (36.0) 8 (16.0) 5.198 0.023 

No 

74 

(74.0) 32 (64.0) 42 (84.0)   

10. How many days a week do you receive haemodialysis treatment? 

2 days or less 
30 

(30.0) 
17 (34.0) 13 (26.0) 1.550 0.461 

3 days 
61 

(61.0) 
30 (60.0) 31 (62.0)   

4 days or more 9 (9.0) 3 (6.0) 6 (12.0)   

11. How many hours are you treated for each haemodialysis? 

3 hours 9 (9.0) 3 (6.0) 6 (12.0) 1.099 0.295 

More than 3 hours 

91 

(91.0) 47 (94.0) 44 (88.0)   

12. Is your dialysis schedule convenient for you? 

Yes 

76 

(76.0) 35 (70.0) 41 (82.0) 1.974 0.160 

No 

24 

(24.0) 15 (30.0) 9 (18.0)   

13. When was the last time a medical professional talked to you about the 

importance of your dialysis treatment? 

This week 5 (5.0) 2 (4.0) 3 (6.0) 1.688 0.640 

Last week 

34 

(34.0) 19 (38.0) 15 (30.0)   

When I first began 

dialysis treatment 

57 

(57.0) 28 (56.0) 29 (58.0)   

Never 4 (4.0) 1 (2.0) 3 (6.0)   

14. How often does a medical professional talk to you about the importance of 

staying for the entire dialysis time during your dialysis treatment? 

Every dialysis 

treatment 

4 (4.0) 2 (4.0) 2 (4.0) 0.364 0.985 

Every week 3 (3.0) 1 (2.0) 2 (4.0)   
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variable 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

group 

(n=50) 

(n%) 

2 
P-

value 

Regular 

28 

(28.0) 

14 (28.0) 14 (28.0)   

Irregular 

33 

(33.0) 

17 (34.0) 16 (32.0)   

When I have abnormal 

blood or other test   

results 

32 

(32.0) 

16 (32.0) 16 (32.0)   

15. How important do you think it is to follow your dialysis schedule? 

Highly important 
86 

(86.0) 
43 (86.0) 43 (86.0) 0.286 0.867 

Moderately important 7 (7.0) 4 (8.0) 3 (6.0)   

A little important 7 (7.0) 3 (6.0) 4 (8.0)   

16. How much difficulty have you had staying for your entire dialysis treatment as 

ordered by your doctor? 

No difficulty 

63 

(63.0) 31 (62.0) 32 (64.0) 0.277 0.964 

A little difficulty 

17 

(17.0) 9 (18.0) 8 (16.0)   

Moderate difficulty 

11 

(11.0) 6 (12.0) 5 (10.0)   

A lot of difficulty 9 (9.0) 4 (8.0) 5 (10.0)   

17. During the last month, how many dialysis treatments did you miss completely? 

None 

91 

(91.0) 46 (92.0) 45 (90.0) 0.122 0.727 

Missed one dialysis 

treatment 9 (9.0) 4 (8.0) 5 (10.0)   

Missed two dialysis 

treatment 

0 (0.0) 0 (0.0) 0 (0.0) 

  

Missed three or more 

dialysis treatment 

0 (0.0) 0 (0.0) 0 (0.0) 

  

18. During the last month, how many times have you shortened your dialysis time? 

None 

90 

(90.0) 45 (90.0) 45 (90.0) 1.143 0.767 

Once 7 (7.0) 4 (8.0) 3 (6.0)   

Two 1 (1.0) 0 (.0) 1 (2.0)   

Three or more 2 (2.0) 1 (2.0) 1 (2.0)   

19. Have you had any difficulty with taking your medicines? 

No difficulty 
91 

(91.0) 
45 (90.0) 46 (92.0) 0.211 0.821 

A little difficulty 5 (5.0) 3 (6.0) 2 (4.0)   

Moderate difficulty 4 (4) 2 (4.0) 2 (4.0)   
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variable 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

group 

(n=50) 

(n%) 

2 
P-

value 

20. When was the last time a medical professional spoke to you about your 

medicines? 

This week 8 (8.0) 4 (8.0) 4 (8.0) 2.666 0.446 

Last week 

31 

(31.0) 18 (36.0) 13 (26.0)   

When I first began 

dialysis treatment 

57 

(57.0) 25 (50.0) 32 (64.0)   

Never 4 (4.0) 3 (6.0) 1 (2.0)   

21. When was the last time a medical professional spoke to you about your fluid 

restrictions? 

This week 4 (4.0) 2 (4.0) 2 (4.0) 0.246 0.970 

Last week 

35 

(35.0) 18 (36.0) 17 (34.0)   

When I first began 

dialysis treatment 

54 

(54.0) 26 (52.0) 28 (56.0)   

Never 7 (7.0) 4 (8.0) 3 (6.0)   

22. When was the last time a medical professional spoke to you about your food 

restrictions? 

This week 4 (4.0) 2 (4.0) 2 (4.0) 0.246 0.970 

Last week 

35 

(35.0) 18 (36.0) 17 (34.0)   

When I first began 

dialysis treatment 

54 

(54.0) 26 (52.0) 28 (56.0)   

Never 7 (7.0) 4 (8.0) 3 (6.0)   

23. Have you had any difficulty with limiting your food intake? 

Yes 

23 

(23.0) 12 (24.0) 11 (22.0) 0.056 0.812 

No 

77 

(77.0) 38 (76.0) 39 (78.0)   

24. How important do you think it is to watch the types of food you eat each day? 

Highly important 
86 

(86.0) 
44 (88.0) 42 (84.0) 2.047 0.359 

Moderately important 
12 

(12.0) 
6 (12.0) 6 (12.0)   

A little important 2 (2.0) 0 (.0) 2 (4.0)   

Section 4: Bone disease 

25. Have you ever been told you had osteoporosis, osteopenia, brittle, thin or weak 

bones? 

Yes 

42 

(42.0) 22 (44.0) 20 (40.0) 0.164 0.685 

No 

58 

(58.0) 28 (56.0) 30 (60.0)   
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variable 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

group 

(n=50) 

(n%) 

2 
P-

value 

26. When were you told, you had osteoporosis, osteopenia, brittle, thin or weak 

bones? 

Less than 1 year 

13 

(13.0) 7 (14.0) 6 (12.0) 4.281 0.233 

1-3 years 

26 

(26.0) 14 (28.0) 12 (24.0)   

3-5 years 

45 

(45.0) 18 (36.0) 27 (54.0)   

More than 5 years 

16 

(16.0) 11 (22.0) 5 (10.0)   

27. Have you had to take medication to prevent bone disease? 

Yes 

52 

(52.0) 28 (56.0) 24 (48.0) 0.641 0.423 

No 

48 

(48.0) 22 (44.0) 26 (52.0)   

Section 5: Anemia 

28. Have you ever been told you had low blood or hemoglobin count? 

Yes 

80 

(80.0) 44 (88.0) 36 (72.0) 4.000 0.046 

No 

20 

(20.0) 6 (12.0) 14 (28.0)   

29. How long ago you were first diagnosed? 

Less than 1 year 

25 

(25.0) 12 (24.0) 13 (26.0) 0.802 0.849 

1-3 years 

36 

(36.0) 19 (38.0) 17 (34.0)   

3-5 years 

21 

(21.0) 9 (18.0) 12 (24.0)   

More than 5 years 

18 

(18.0) 10 (20.0) 8 (16.0)   

30. Have you had to take medication to prevent anemia? 

Yes 

21 

(21.0) 6 (12.0) 15 (30.0) 4.882 0.027 

No 

79 

(79.0) 44 (88.0) 35 (70.0)   

31. Do you have any black 

stools?      

Yes 

18 

(18.0) 10 (20.0) 8 (16.0) 0.271 0.603 

No 

82 

(82.0) 40 (80.0) 42 (84.0) 
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variable 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

group 

(n=50) 

(n%) 

2 
P-

value 

Section 6: Hypertension 

32. Do you have high blood pressure? 

Yes 

74 

(74.0) 36 (72.0) 38 (76.0) 0.208 0.648 

No 

26 

(26.0) 14 (28.0) 12 (24.0)   

33. How long ago were you first diagnosed? 

Less than 1 year 

15 

(15.0) 7 (14.0) 8 (16.0) 0.490 0.921 

1-3 years 

24 

(24.0) 11 (22.0) 13 (26.0)   

3-5 years 

26 

(26.0) 13 (26.0) 13 (26.0)   

More than 5 years 

35 

(35.0) 19 (38.0) 16 (32.0)   

34. Have you had a stroke? 

Yes 

13 

(13.0) 6 (12.0) 7 (14.0) 0.088 0.766 

No 

87 

(87.0) 44 (88.0) 43 (86.0)   

35. Have you had a heart attack? 

Yes 

16 

(16.0) 11 (22.0) 5 (10.0) 2.679 0.102 

No 

84 

(84.0) 39 (78.0) 45 (90.0)   

Section 7: Diabetes 

36. Have you ever been told you have diabetes or pre-diabetes? 

Yes 

27 

(27.0) 20 (40.0) 7 (14.0) 8.574 0.003 

No 

73 

(73.0) 30 (60.0) 43 (86.0)   

37. How long ago were you first diagnosed? 

Less than 1 year 4 (4.0) 3 (6.0) 1 (2.0) 7.842 0.049 

1-3 years 

19 

(19.0) 5 (10.0) 14 (28.0)   

3-5 years 

58 

(58.0) 29 (58.0) 29 (58.0)   

More than 5 years 

19 

(19.0) 13 (26.0) 6 (12.0)   

38. Do you have eye disease from diabetes? 

Yes 

44 

(44.0) 21 (42.0) 23 (46.0) 0.162 0.687 
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variable 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

group 

(n=50) 

(n%) 

2 
P-

value 

No 

56 

(56.0) 29 (58.0) 27 (54.0)   

39. Do you have numb 

feet?      

Yes 

34 

(34.0) 16 (32.0) 18 (36.0) 0.178 0.673 

No 

66 

(66.0) 34 (68.0) 32 (64.0)   
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4.5 Carbohydrates Assessment among the Study Population 

Table 4.5 illustrated Carbohydrates assessment among the study population. The 

Carbohydrates assessment (mean±SD weekly frequency) were measured among the study 

population in pita white (12.2±11.1), pita wheat (2.2±6.5), rye bread (0.3±2.1), home bread 

white (11±8.3), home bread white (11±8.3), home bread wheat or mix (1.3±4.3), bread 

without yeast (2.5±2.1), boiled potato (2.7±1.6), fried potato (2.5±2),sweet potato 

(0.6±0.9), spaghetti/ macaroni (1.5±1.3), white rice (2.7±1.3), brown rice (0.3±0.8), 

pizza/pastries (1.3±1.4) and oatmeal (0.1±0.5). The Carbohydrates assessment were 

approximately matched between experimental and controls (P>0.05). 
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Table 0.6 Carbohydrates assessment among the study population 

Carbohydrates 

Weekly frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Pita White 

Range (min-max) 

12.2±11.1 

(0-35) 

13.8±11.2 

(0-35) 

10.6±10.8 

(0-35) 

-

1.454 

0.149 

Pita Wheat 

Range (min-max) 

2.2±6.5 

(0-28) 

1.8±6 

(0-28) 

2.6±7 

(0-28) 

0.583 0.561 

Rye bread 

Range (min-max) 

0.3±2.1 

(0-21) 

0.1±0.4 

(0-3) 

0.4±3 

(0-21) 

0.896 0.373 

Home Bread White 

Range (min-max) 

11±8.3 

(0-28) 

10.2±8.5 

(0-28) 

11.8±8.1 

(0-28) 

0.965 0.337 

Home Bread Wheat 

or mix 

Range (min-max) 

1.3±4.3 

(0-21) 

0.8±2.9 

(0-14) 

1.7±5.3 

(0-21) 

0.998 0.321 

Bread without Yeast 

Range (min-max) 

2.5±2.1 

(0-7) 

2.5±2 

(0-7) 

2.6±2.1 

(0-7) 

0.242 0.809 

Boiled potato 

Range (min-max) 

2.7±1.6 

(0-7) 

2.8±1.6 

(0-7) 

2.5±1.7 

(0-7) 

-

1.033 

0.304 

Fried potato 

Range (min-max) 

2.5±2 

(0-7) 

2.2±1.7 

(0-7) 

2.8±2.2 

(0-7) 

1.468 0.145 

Sweet potato 

Range (min-max) 

0.6±0.9 

(0-3) 

0.6±1 

(0-3) 

0.6±0.8 

(0-3) 

0.000 1.000 

Spaghetti/ macaroni 

Range (min-max) 

1.5±1.3 

(0-3) 

1.4±1.3 

(0-3) 

1.7±1.3 

(0-3) 

1.347 0.181 

White rice 

Range (min-max) 

2.7±1.3 

(0-7) 

2.6±1.2 

(0-7) 

2.8±1.3 

(0-7) 

0.789 0.432 

Brown rice 

Range (min-max) 

0.3±0.8 

(0-3) 

0.2±0.7 

(0-3) 

0.3±0.8 

(0-3) 

0.253 0.801 

Pizza / Pastries 

Range (min-max) 

1.3±1.4 

(0-7) 

1.5±1.5 

(0-7) 

1.1±1.2 

(0-3) 

-

1.700 

0.092 

Oatmeal 

Range (min-max) 

0.1±0.5 

(0-3) 

0.1±0.6 

(0-3) 

0.1±0.2 

(0-1) 

-

0.662 

0.509 

n: number of subjects; SD: standard deviation; *P- value significant at p≤0.05. 
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4.6. Proteins Assessment among the Study Population 

Proteins assessment among the study population pointed on Table 4.6. The Proteins 

assessment (mean±SD weekly frequency) were measured among the study population in 

milk high fat (1.6±3), milk low fat (0.9±2),yogurt high fat (chemnet) (1.6±2.5), yogurt 

low/skim fat (5±4.7), yogurt low/skim fat (5±4.7), cream cheese / cheese spreads (1.8±4.2), 

white cheese  (7.8±5.9), yellow or cocked cheese (2.6±3.6), powder-condensed milk 

(0.8±2.1),humu (3.5±2), fava bean (3.1±2), egg (3.7±2.5), egg whites (3.6±2.5), mortadella 

(0.7±1.9), bastourma  (0.3±0.8) and fish (2.3±1.2), Tuna (0.7±1.3), Sardine (1.3±1.5), 

Shrimp (0.6±1), Crabs (0.4±0.7), Crabs (0.4±0.7), Beef meat (1.8±1.5), Lamb meat 

(1.3±1.4), Chicken wing (0.9±1.3), Chicken Gizzard (1±1.4),Turkey (1.9±2.4), Liver 

(2.5±2.9), Olive oil (18.6±6.7). The proteins assessment was approximately matched 

between experimental and controls (P>0.05). 

Table 0.7 Proteins assessment among the study population 

Proteins 

weekly frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Milk high fat 

Range (min-max) 

1.6±3 

(0-21) 

1.9±3.7 

(0-21) 

1.2±1.9 

(0-7) 

-

1.223 

0.224 

Milk low fat 

Range (min-max) 

0.9±2 

(0-14) 

1.1±2.4 

(0-14) 

0.7±1.6 

(0-7) 

-

0.979 

0.330 

Yogurt high fat 

(Chemnet) 

Range (min-max) 

1.6±2.5 

(0-14) 

1.6±2.5 

(0-14) 

1.7±2.4 

(0-14) 

0.203 0.840 

Yogurt low/skim fat 

Range (min-max) 

5±4.7 

(0-14) 

5±4.8 

(0-14) 

4.9±4.7 

(0-14) 

-

0.148 

0.883 

Cream cheese / cheese 

spreads 

Range (min-max) 

1.8±4.2 

(0-21) 

2±4.6 

(0-21) 

1.7±3.9 

(0-14) 

-

0.378 

0.706 

White cheese  

Range (min-max) 

7.8±5.9 

(0-21) 

8.4±6.0 

(0-21) 

7.2±5.8 

(0-21) 

-

0.989 

0.325 

Yellow or cocked cheese 

Range (min-max) 

2.6±3.6 

(0-14) 

2.9±4.2 

(0-14) 

2.4±2.9 

(0-14) 

-

0.746 

0.458 

Powder-condensed milk 

Range (min-max) 

0.8±2.1 

(0-14) 

0.8±1.7 

(0-7) 

0.8±2.5 

(0-14) 

0.000 1.000 

Humu 

Range (min-max) 

3.5±2 

(0-7) 

3.7±2.1 

(0-7) 

3.3±2 

(0-7) 

-

0.977 

0.331 
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Proteins 

weekly frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Fava bean 

Range (min-max) 

3.1±2 

(0-7) 

3.3±1.8 

(0-7) 

3±2.1 

(0-7) 

-

0.863 

0.390 

Egg 

Range (min-max) 

3.7±2.5 

(0-14) 

3.6±2.6 

(0-14) 

3.7±2.4 

(0-14) 

0.241 0.810 

Egg whites 

Range (min-max) 

3.6±2.5 

(0-14) 

3.5±2.5 

(0-14) 

3.7±2.5 

(0-14) 

0.514 0.608 

Mortadella 

Range (min-max) 

0.7±1.9 

(0-14) 

0.7±2.1 

(0-14) 

0.8±1.6 

(0-7) 

0.370 0.712 

Bastourma  

Range (min-max) 

0.3±0.8 

(0-3) 

0.4±0.9 

(0-3) 

0.2±0.7 

(0-3) 

-

0.919 

0.361 

Hot dogs 

Range (min-max) 

0.2±0.7 

(0-3) 

0.2±0.7 

(0-3) 

0.2±0.7 

(0-3) 

0.000 1.000 

Fish 

Range (min-max) 

2.3±1.2 

(0-3) 

2.5±1.1 

(0-3) 

2.1±1.2 

(0-3) 

-

1.816 

0.072 

Tuna 

Range (min-max) 

0.7±1.3 

(0-7) 

0.9±1.5 

(0-7) 

0.5±1 

(0-3) 

-

1.679 

0.096 

Sardine 

Range (min-max) 

1.3±1.5 

(0-7) 

1.4±1.6 

(0-7) 

1.1±1.4 

(0-3) 

-

1.005 

0.317 

Shrimp 

Range (min-max) 

0.6±1 

(0-3) 

0.8±1.2 

(0-3) 

0.3±0.6 

(0-3) 

-

3.164 

0.002 

Crabs 

Range (min-max) 

0.4±0.7 

(0-3) 

0.4±0.7 

(0-3) 

0.4±0.8 

(0-3) 

-

0.135 

0.893 

Beef meat 

Range (min-max) 

1.8±1.5 

(0-7) 

1.9±1.6 

(0-7) 

1.7±1.3 

(0-3) 

-

0.678 

0.499 

Lamb meat 

Range (min-max) 

1.3±1.4 

(0-7) 

1.3±1.3 

(0-3) 

1.2±1.5 

(0-7) 

-

0.495 

0.622 

Chicken wing 

Range (min-max) 

0.9±1.3 

(0-3) 

0.8±1.2 

(0-3) 

0.9±1.3 

(0-3) 

0.159 0.874 

Chicken Gizzard 

Range (min-max) 

1±1.4 

(0-3) 

0.8±1.3 

(0-3) 

1.2±1.4 

(0-3) 

1.405 0.163 

Turkey 

Range (min-max) 

1.9±2.4 

(0-21) 

2.1±3.1 

(0-21) 

1.8±1.4 

(0-3) 

-

0.670 

0.504 

Liver 

Range (min-max) 

2.5±2.9 

(0-21) 

2.5±3 

(0-21) 

2.6±2.9 

(0-21) 

0.135 0.893 

Olive oil 

Range (min-max) 

18.6±6.7 

(0-28) 

18.6±6.5 

(1-28) 

18.6±7.1 

(0-28) 

-

0.029 

0.977 

n: number of subjects; SD: standard deviation; *P- value significant at p≤0.05. 
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4.7 Vegetables Assessment among the Study Population  

Table 4.7 shows vegetables assessment among the study population. The Proteins 

assessment (mean±SD weekly frequency) were measured among the study population in 

okra (2.8±2.8), mollokhia (2±1.2),pea (2.2±1.1), white bean (2±1.2), white bean (2±1.2), 

green bean (1.7±1.3), spinach (1.3±1.2), cabbage (2.2±1.2), cauliflower (2.1±1.4), zucchini 

(3.4±3), eggplant (4.5±5), cucumber (19±7.2), tomato (18.7±6.4), Bell pepper (10.4±7.3), 

Avocado (2.2±1.9),Broccoli (0.5±0.9), Garlic (3.2±1.5), Garlic (3.2±1.5) and Onion 

(3.5±2.3). The vegetables assessment was approximately matched between experimental 

and controls (P>0.05). 

Table 0.8 Vegetables assessment among the study population 

Vegetables 

weekly frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Okra 

Range (min-max) 

2.8±2.8 

(0-21) 

3.3±3.8 

(0-21) 

2.3±1.1 

(0-3) 

-1.748 0.084 

Mollokhia 

Range (min-max) 

2±1.2 

(0-3) 

2.1±1.1 

(0-3) 

2±1.3 

(0-3) 

-0.499 0.619 

Pea 

Range (min-max) 

2.2±1.1 

(0-3) 

2.3±1.2 

(0-3) 

2.1±1.1 

(0-3) 

-0.784 0.435 

White bean 

Range (min-max) 

2±1.2 

(0-3) 

2.2±1.2 

(0-3) 

1.9±1.3 

(0-3) 

-1.287 0.201 

Green bean 

Range (min-max) 

1.7±1.3 

(0-3) 

1.8±1.3 

(0-3) 

1.5±1.4 

(0-3) 

-0.827 0.410 

Spinach 

Range (min-max) 

1.3±1.2 

(0-3) 

1.2±1.2 

(0-3) 

1.4±1.2 

(0-3) 

0.668 0.505 

Cabbage 

Range (min-max) 

2.2±1.2 

(0-3) 

2.2±1.2 

(0-3) 

2.1±1.1 

(0-3) 

-0.424 0.673 

Cauliflower 

Range (min-max) 

2.1±1.4 

(0-7) 

2.2±1.6 

(0-7) 

1.9±1.2 

(0-3) 

-1.141 0.257 

Zucchini 

Range (min-max) 

3.4±3 

(0-21) 

3.3±2.9 

(0-14) 

3.4±3.2 

(0-21) 

0.165 0.869 

Eggplant 

Range (min-max) 

4.5±5 

(0-28) 

4±5 

(0-28) 

5.1±5 

(0-28) 

1.038 0.302 

Cucumber 

Range (min-max) 

19±7.2 

(1-35) 

20±7 

(1-35) 

17.9±7.3 

(1-35) 

-1.491 0.139 

Tomato 

Range (min-max) 

18.7±6.4 

(0-35) 

19.8±5.2 

(3-35) 

17.5±7.3 

(0-35) 

-1.804 0.074 
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Vegetables 

weekly frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Bell pepper 

Range (min-max) 

10.4±7.3 

(0-28) 

11±7.6 

(0-28) 

9.8±7.1 

(0-28) 

-0.791 0.431 

Avocado 

Range (min-max) 

2.2±1.9 

(0-14) 

2.5±2.1 

(0-14) 

1.8±1.5 

(0-7) 

-1.681 0.096 

Broccoli 

Range (min-max) 

0.5±0.9 

(0-3) 

0.6±1 

(0-3) 

0.4±0.8 

(0-3) 

-1.349 0.180 

Garlic 

Range (min-max) 

3.2±1.5 

(0-7) 

3.4±1.4 

(1-7) 

3.1±1.6 

(0-7) 

-1.138 0.258 

Onion 

Range (min-max) 

3.5±2.3 

(0-14) 

3.9±2.8 

(1-14) 

3.2±1.5 

(0-7) 

-1.633 0.106 

n: number of subjects; SD: standard deviation; *P- value significant at p≤0.05. 

4.8 Fruits Assessment among the Study Population 

Fruits assessment among the study population pointed on Table 4.8. The Fruits assessment 

(mean±SD weekly frequency) were measured among the study population in apple 

(10.5±6.9), orange (4.1±4.5), grapefruit (1.3±2.1), tangerines (3.6±3.8), tangerines 

(3.6±3.8), banana (0.6±1.3), kiwi (0.9±1.2), persimmons (1.4±1.6), pomegranate (3.4±2.3), 

carrot (3.3±3.1), dates (5.4±7.5), dry fruits (0.8±3.0). The fruits assessment was 

approximately matched between experimental and controls (P>0.05). 
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Table 0.9 Fruits assessment among the study population 

Fruits  

weekly frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimenta

l  

(n=50) 

Mean±SD 

t P-value 

Apple 

Range (min-max) 

10.5±6.9 

(0-21) 

10.6±6.5 

(0-21) 

10.3±7.3 

(0-21) 

-0.232 0.817 

Orange 

Range (min-max) 

4.1±4.5 

(0-14) 

3.1±3.4 

(0-14) 

5±5.3 

(0-14) 

2.184 0.031 

Grapefruit 

Range (min-max) 

1.3±2.1 

(0-14) 

1.3±2.4 

(0-14) 

1.2±1.7 

(0-7) 

-0.241 0.810 

Tangerines  

Range (min-max) 

3.6±3.8 

(0-14) 

3.2±3.5 

(0-14) 

4±4 

(0-14) 

1.067 0.289 

Banana 

Range (min-max) 

0.6±1.3 

(0-7) 

0.4±0.9 

(0-3) 

0.8±1.6 

(0-7) 

1.707 0.091 

Kiwi 

Range (min-max) 

0.9±1.2 

(0-7) 

1±1.2 

(0-3) 

0.8±1.3 

(0-7) 

-0.638 0.525 

Persimmons 

Range (min-max) 

1.4±1.6 

(0-7) 

1.3±1.6 

(0-7) 

1.5±1.6 

(0-7) 

0.630 0.530 

Pomegranate 

Range (min-max) 

3.4±2.3 

(0-7) 

3.5±2.3 

(0-7) 

3.2±2.3 

(0-7) 

-0.699 0.486 

Carrot  

Range (min-max) 

3.3±3.1 

(0-14) 

3.2±3.2 

(0-14) 

3.3±3.1 

(0-14) 

0.160 0.873 

Dates 

Range (min-max) 

5.4±7.5 

(0-35) 

5.3±7.6 

(0-28) 

5.4±7.4 

(0-35) 

0.027 0.979 

Dry fruits 

Range (min-max) 

0.8±3.0 

(0-21) 

0.9±3 

(0-21) 

0.7±3 

(0-21) 

-0.333 0.740 

n: number of subjects; SD: standard deviation; *P- value significant at p≤0.05. 
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4.9 Soup Assessment among the Study Population 

Table 4.9 shows soup assessment among the study population. The soup assessment 

(mean±SD weekly frequency) were measured among the study population in instant soup 

(0.1±0.4), vegetable soup (2.4±1.9), bean soup (1.9±1.4), lentil soup (2.1±1.3), lentil soup 

(2.1±1.3), chicken soup (1.5±1.5), meat soup (1.1±1.3), fish soup (0.5±1) and 

mushrooms soup (0.2±1). The soup assessment was approximately matched between 

experimental and controls (P>0.05). 

 

Table 0.10 soup assessment among the study population 

Soup  

weekly frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Instant soup 

Range (min-max) 

0.1±0.4 

(0-3) 

0.1±0.6 

(0-3) 

0±0.1 

(0-1) 

-1.363 0.176 

Vegetable soup 

Range (min-max) 

2.4±1.9 

(0-14) 

2.4±2 

(0-14) 

2.3±1.7 

(0-7) 

-0.320 0.750 

Bean soup 

Range (min-max) 

1.9±1.4 

(0-7) 

2.1±1.3 

(0-3) 

1.7±1.5 

(0-7) 

-1.578 0.118 

Lentil soup 

Range (min-max) 

2.1±1.3 

(0-3) 

2.1±1.3 

(0-3) 

2.1±1.3 

(0-3) 

-0.078 0.938 

Chicken soup 

Range (min-max) 

1.5±1.5 

(0-7) 

1.4±1.4 

(0-3) 

1.6±1.6 

(0-7) 

0.606 0.546 

Meat soup 

Range (min-max) 

1.1±1.3 

(0-3) 

1.1±1.4 

(0-3) 

1±1.3 

(0-3) 

-0.446 0.656 

Fish soup 

Range (min-max) 

0.5±1 

(0-3) 

0.5±1.1 

(0-3) 

0.4±0.9 

(0-3) 

-0.685 0.495 

Mushrooms soup 

Range (min-max) 

0.2±1 

(0-7) 

0.2±1 

(0-7) 

0.2±1.1 

(0-7) 

0.000 1.000 

n: number of subjects; SD: standard deviation; *P- value significant at p≤0.05. 
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4.10 Salad Assessment among the Study Population 

Salad assessment among the study population pointed on Table 4.10. The salad assessment 

(mean±SD weekly frequency) was measured among the study population in simple salad 

(6.1±3), vegetable salad (6.7±3.2), mayonnaise salad (1.7±2.4), corn salad (1.4±1.9), corn 

salad (1.4±1.9), dressing sauce (3.8±3) and dill (2.4±2.7). The salad assessment was 

approximately matched between experimental and controls (P>0.05). 

Table 0.11 Salad assessment among the study population 

Salad  

weekly frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Simple salad 

Range (min-max) 

6.1±3 

(0-21) 

5.8±3.2 

(0-14) 

6.4±2.8 

(0-21) 

1.095 0.276 

Vegetable salad 

Range (min-max) 

6.7±3.2 

(0-21) 

6.4±3 

(0-14) 

6.9±3.3 

(0-21) 

0.821 0.413 

Mayonnaise salad 

Range (min-max) 

1.7±2.4 

(0-7) 

2±2.5 

(0-7) 

1.4±2.2 

(0-7) 

-1.174 0.243 

Corn salad 

Range (min-max) 

1.4±1.9 

(0-7) 

1.5±2 

(0-7) 

1.3±1.8 

(0-7) 

-0.622 0.535 

Dressing sauce 

Range (min-max) 

3.8±3 

(0-14) 

3.5±2.9 

(0-7) 

4.2±3.1 

(0-14) 

1.262 0.210 

Dill 

Range (min-max) 

2.4±2.7 

(0-14) 

2.2±2.5 

(0-7) 

2.6±3 

(0-14) 

0.691 0.491 

Fennel 

Range (min-max) 

3.3±3 

(0-14) 

3.3±2.6 

(0-7) 

3.4±3.3 

(0-14) 

0.202 0.840 

Parsley 

Range (min-max) 

6.4±3.5 

(0-21) 

6.5±3.5 

(0-14) 

6.3±3.5 

(1-21) 

-0.283 0.778 

Radish 

Range (min-max) 

7±3.9 

(0-21) 

7.1±3.6 

(0-21) 

6.8±4.1 

(0-21) 

-0.487 0.628 

Beet Roots 

Range (min-max) 

2±4.9 

(0-42) 

2.8±6.5 

(0-42) 

1.1±2.2 

(0-7) 

-1.701 0.092 
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n: number of subjects; SD: standard deviation; *P- value significant at p≤0.05. 

Table 4.11 Beverages assessment among the study population 

Table 4.11 shows beverages assessment among the study population. The beverages 

assessment (mean±SD weekly frequency) were measured among the study population in 

Water (23±8.9), Soft drinks (3.3±5.1), Juices (6.1±6.3), Milk chocolate (0.7±2), Milk 

chocolate (0.7±2), Coffee (5.9±7.2), Tea (8.4±7.1), Green tea (0.8±3.3) and Herbal tea 

(0.1±0.4). The beverages assessment was approximately matched between experimental 

and controls (P>0.05). 

Table 0.12 Beverages assessment among the study population 

Beverages  

weekly frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Water 

Range (min-max) 

23±8.9 

(0-42) 

20.8±8.9 

(0-42) 

25.1±8.6 

(3-42) 

2.477 0.015 

Soft drinks 

Range (min-max) 

3.3±5.1 

(0-21) 

3.6±5.7 

(0-21) 

3±4.4 

(0-14) 

-0.571 0.569 

Juices 

Range (min-max) 

6.1±6.3 

(0-21) 

6.2±6.5 

(0-21) 

6.1±6.3 

(0-21) 

-0.078 0.938 

Milk chocolate 

Range (min-max) 

0.7±2 

(0-14) 

0.8±2.3 

(0-14) 

0.6±1.6 

(0-7) 

-0.510 0.612 

Coffee 

Range (min-max) 

5.9±7.2 

(0-28) 

5.1±7.1 

(0-28) 

6.6±7.3 

(0-21) 

1.050 0.296 

Tea 

Range (min-max) 

8.4±7.1 

(0-21) 

7.8±7.4 

(0-21) 

9±6.8 

(0-21) 

0.841 0.402 

Green tea 

Range (min-max) 

0.8±3.3 

(0-21) 

1.3±4.2 

(0-21) 

0.3±2 

(0-14) 

-1.405 0.163 

Herbal tea 

Range (min-max) 

0.1±0.4 

(0-3) 

0.1±0.4 

(0-3) 

0.1±0.4 

(0-3) 

-0.230 0.818 

n: number of subjects; SD: standard deviation; *P- value significant at p≤0.05. 
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4.12 Miscellaneous Assessment among the Study Population 

Miscellaneous assessment among the study population pointed on Table 4.12. The 

miscellaneous assessment (mean±SD weekly frequency) was measured among the study 

population in spices (paprika/chili powder) (4.8±4.3), dates (6±8.3),chips (1±1.8),mix nuts 

(1.5±2.1), mix nuts (1.5±2.1), almond (1.9±2.2), cashew  (1.9±2.7), peanut (1.7±2.7), 

walnut (1.5±1.6),watermelon seeds (2.3±2.1), pumpkin seeds (2.3±2.1), canned food 

(1.0±2.3), fast food (1.8±1.4), pickles (2.5±3.6), ketchup (0.7±1.9), dark chocolate 

(4.1±3.9), pudding/ sahlab (1.4±1.4), ice-cream (3.4±2.6), biscuits/ crackers/ pancakes 

(3.0±2.3) and pretzels (2.6±2.0). The miscellaneous assessment was approximately 

matched between experimental and controls (P>0.05). 

Table 0.13 Miscellaneous assessment among the study population 

Miscellaneous  

Daily frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Spices (Paprika/ Chili 

Powder) 

Range (min-max) 

4.8±4.3 

(0-21) 

4.7±4.3 

(0-21) 

5±4.3 

(0-21) 

0.348 0.729 

Dates 

Range (min-max) 

6±8.3 

(0-35) 

6±8.4 

(0-35) 

6±8.2 

(0-35) 

-

0.036 

0.971 

Chips 

Range (min-max) 

1±1.8 

(0-7) 

1±1.9 

(0-7) 

0.9±1.8 

(0-7) 

-

0.108 

0.914 

Mix nuts 

Range (min-max) 

1.5±2.1 

(0-14) 

1.6±2.4 

(0-14) 

1.4±1.6 

(0-7) 

-

0.533 

0.595 

Almond 

Range (min-max) 

1.9±2.2 

(0-14) 

2.1±2.3 

(0-14) 

1.7±2.1 

(0-14) 

-

0.950 

0.344 

Cashew  

Range (min-max) 

1.9±2.7 

(0-21) 

1.8±2.3 

(0-14) 

1.9±3.1 

(0-21) 

0.147 0.883 

Peanut 

Range (min-max) 

1.7±2.7 

(0-21) 

1.7±2.3 

(0-14) 

1.7±3.1 

(0-21) 

0.037 0.970 

Walnut 

Range (min-max) 

1.5±1.6 

(0-7) 

1.5±1.7 

(0-7) 

1.5±1.6 

(0-7) 

0.000 1.000 

Watermelon seeds 

Range (min-max) 

2.3±2.1 

(0-14) 

2.1±1.6 

(0-7) 

2.5±2.4 

(0-14) 

1.022 0.309 

Pumpkin seeds 

Range (min-max) 

2.3±2.1 

(0-14) 

2.1±1.7 

(0-7) 

2.4±2.5 

(0-14) 

0.855 0.394 

Canned food 

Range (min-max) 

1.0±2.3 

(0-21) 

0.4±0.9 

(0-3) 

1.5±3.1 

(0-21) 

2.356 0.020 

Fast food 

Range (min-max) 

1.8±1.4 

(0-3) 

1.8±1.4 

(0-3) 

1.7±1.4 

(0-3) 

-

0.213 

0.831 
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Miscellaneous  

Daily frequency 

Total 

(n=100) 

Mean±SD 

Control 

 (n=50) 

Mean±SD 

Experimental  

(n=50) 

Mean±SD 

t P-value 

Pickles 

Range (min-max) 

2.5±3.6 

(0-21) 

2.5±3 

(0-14) 

2.4±4.1 

(0-21) 

-

0.056 

0.956 

Ketchup 

Range (min-max) 

0.7±1.9 

(0-14) 

0.9±2.4 

(0-14) 

0.6±1.4 

(0-7) 

-

0.723 

0.471 

Noodles 

Range (min-max) 

0.6±1.9 

(0-14) 

0.2±0.7 

(0-3) 

1±2.5 

(0-14) 

2.016 0.047 

Dark Chocolate 

Range (min-max) 

4.1±3.9 

(0-14) 

4.1±3.9 

(0-14) 

4±3.9 

(0-14) 

-

0.102 

0.919 

Pudding/ sahlab 

Range (min-max) 

1.4±1.4 

(0-7) 

1.3±1.1 

(0-3) 

1.4±1.7 

(0-7) 

0.278 0.782 

Ice-Cream 

Range (min-max) 

3.4±2.6 

(0-14) 

3.2±2.6 

(0-14) 

3.6±2.7 

(0-14) 

0.795 0.429 

Biscuits/ crackers/ 

pancakes 

Range (min-max) 

3.0±2.3 

(0-14) 

3.3±2.4 

(0-14) 

2.8±2.2 

(0-14) 

-

1.076 

0.284 

Pretzels 

Range (min-max) 

2.6±2 

(0-14) 

2.7±1.6 

(1-7) 

2.5±2.3 

(0-14) 

-

0.350 

0.727 

n: number of subjects; SD: standard deviation; *P- value significant at p≤0.05. 

4.13. Carbohydrates Assessment among the Study Population  

Carbohydrates assessment among the study population illustrated in table 4.13. In pita 

white,  14% never ate pita white, 3% less than once/week, 33% from 1-6 times/week, 40% 

from 1-3 times/day and 10% from more than 4 times/day; in pita wheat,  86% never ate 

pita wheat, 2% less than once/week, 1% from 1-6 times/week, 9% from 1-3 times/day and 

2% from more than 4 times/day; rye bread was 97% never ate rye bread, 1% less than 

once/week, 1% from 1-6 times/week, 1% from 1-3 times/day and 0% from more than 4 

times/day; in home bread white,  86% never ate home bread white, 3% less than once/week, 

4% from 1-6 times/week, 7% from 1-3 times/day and 0% from more than 4 times/day; in 

home bread wheat or mix,  86% never ate home bread wheat or mix, 3% less than 

once/week, 4% from 1-6 times/week, 7% from 1-3 times/day and 0% from more than 4 

times/day;  in boiled potato,  17% never ate boiled potato, 22% less than once/week, 50% 

from 1-6 times/week, 11% from 1-3 times/day and 0% from more than 4 times/day; in fried 

potato,  17% never ate fried potato, 22% less than once/week, 50% from 1-6 times/week, 

11% from 1-3 times/day and 0% from more than 4 times/day; in sweet potato,  62% never 

ate sweet potato, 29% less than once/week, 9% from 1-6 times/week, 0% from 1-3 
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times/day and 0% from more than 4 times/day; in spaghetti/ macaroni,  27% never ate 

spaghetti/ macaroni, 33% less than once/week, 40% from 1-6 times/week, 0% from 1-3 

times/day and 0% from more than 4 times/day; in white rice,  10% never ate white rice, 8% 

less than once/week, 79% from 1-6 times/week, 3% from 1-3 times/day and 0% from more 

than 4 times/day; brown rice was 88% never ate brown rice, 5% less than once/week, 7% 

from 1-6 times/week, 0% from 1-3 times/day and 0% from more than 4 times/day; in pizza 

/ pastries,  37% never ate pizza / pastries, 32% less than once/week, 30% from 1-6 

times/week, 1% from 1-3 times/day and 0% from more than 4 times/day. In oatmeal, 95% 

never ate oatmeal, 3% less than once/week, 2% from 1-6 times/week, 0% from 1-3 

times/day and 0% from more than 4 times/day. The carbohydrates assessment was 

approximately matched between experimental and controls (P>0.05). 
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Table 0.14 Carbohydrates assessment among the study population 

Carbohydrates 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

Pita White      

Never 14 (14.0) 7 (14.0) 7 (14.0) 3.418 0.490 

Less than once/week 3 (3.0) 2 (4.0) 1 (2.0)     

1-6 times/week 33 (33.0) 20 (40.0) 13 (26.0)     

1-3 times/day 40 (40.0) 16 (32.0) 24 (48.0)     

> 4 times/day 10 (10.0) 5 (10.0) 5 (10.0)     

Pita Wheat      

Never 86 (86.0) 42 (84.0) 44 (88.0) 1.158 0.885 

Less than once/week 2 (2.0) 1 (2.0) 1 (2.0)     

1-6 times/week 1 (1.0) 1 (2.0) 0 (.0)     

1-3 times/day 9 (9.0) 5 (10.0) 4 (8.0)     

> 4 times/day 2 (2.0) 1 (2.0) 1 (2.0)     

Rye bread      

Never 97 (97.0) 48 (96.0) 49 (98.0) 3.010 0.390 

Less than once/week 1 (1.0) 1 (2.0) 0 (.0)   

1-6 times/week 1 (1.0) 0 (.0) 1 (2.0)   

1-3 times/day 1 (1.0) 1 (2.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)     

Home Bread White      

Never 86 (86.0) 42 (84.0) 44 (88.0) 0.523 0.914 

Less than once/week 3 (3.0) 2 (4.0) 1 (2.0)   

1-6 times/week 4 (4.0) 2 (4.0) 2 (4.0)   

1-3 times/day 7 (7.0) 4 (8.0) 3 (6.0)   
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Carbohydrates 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)     

Home Bread Wheat or mix 

Never 86 (86.0) 42 (84.0) 44 (88.0) 0.523 0.914 

Less than once/week 3 (3.0) 2 (4.0) 1 (2.0)   

1-6 times/week 4 (4.0) 2 (4.0) 2 (4.0)   

1-3 times/day 7 (7.0) 4 (8.0) 3 (6.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Bread without Yeast 

Never 19 (19.0) 8 (16.0) 11 (22.0) 3.117 0.374 

Less than once/week 20 (20.0) 13 (26.0) 7 (14.0)   

1-6 times/week 49 (49.0) 22 (44.0) 27 (54.0)   

1-3 times/day 12 (12.0) 7 (14.0) 5 (10.0)   

> 4 times/day 19 (19.0) 8 (16.0) 11 (22.0) 3.117 0.374 

 

Boiled potato 

     

Never 17 (17.0) 9 (18.0) 8 (16.0) 3.968 0.265 

Less than once/week 22 (22.0) 8 (16.0) 14 (28.0)   

1-6 times/week 50 (50.0) 25 (50.0) 25 (50.0)   

1-3 times/day 11 (11.0) 8 (16.0) 3 (6.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Fried potato      

Never 17 (17.0) 9 (18.0) 8 (16.0) 3.968 0.265 

Less than once/week 22 (22.0) 8 (16.0) 14 (28.0)   

1-6 times/week 50 (50.0) 25 (50.0) 25 (50.0)   
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Carbohydrates 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

1-3 times/day 11 (11.0) 8 (16.0) 3 (6.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Sweet potato      

Never 62 (62.0) 28 (56.0) 34 (68.0) 4.374 0.112 

Less than once/week 29 (29.0) 19 (38.0) 10 (20.0)   

1-6 times/week 9 (9.0) 3 (6.0) 6 (12.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Spaghetti/ macaroni 

Never 27 (27.0) 11 (22.0) 16 (32.0) 1.856 0.395 

Less than once/week 33 (33.0) 16 (32.0) 17 (34.0)   

1-6 times/week 40 (40.0) 23 (46.0) 17 (34.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

White rice      

Never 10 (10.0) 4 (8.0) 6 (12.0) 0.746 0.862 

Less than once/week 8 (8.0) 4 (8.0) 4 (8.0)   

1-6 times/week 79 (79.0) 40 (80.0) 39 (78.0)   

1-3 times/day 3 (3.0) 2 (4.0) 1 (2.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Brown rice      

Never 88 (88.0) 44 (88.0) 44 (88.0) 0.343 0.842 

Less than once/week 5 (5.0) 2 (4.0) 3 (6.0)   

1-6 times/week 7 (7.0) 4 (8.0) 3 (6.0)   
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Carbohydrates 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Pizza / Pastries      

Never 37 (37.0) 21 (42.0) 16 (32.0) 3.001 0.392 

Less than once/week 32 (32.0) 17 (34.0) 15 (30.0)   

1-6 times/week 30 (30.0) 12 (24.0) 18 (36.0)   

1-3 times/day 1 (1.0) 0 (0.0) 1 (2.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Oatmeal      

Never 95 (95.0) 47 (94.0) 48 (96.0) 5.011 0.082 

Less than once/week 3 (3.0) 3 (6.0) 0 (.0)   

1-6 times/week 2 (2.0) 0 (.0) 2 (4.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

n: number of subjects; *P- value significant at p≤0.05. 

4.14 Protein Assessment among the Study Population 

Proteins assessment among the study population pointed on Table 4.14. In milk high fat,  

60% never ate milk high fat, 10% less than once/week, 19% from 1-6 times/week, 11% 

from 1-3 times/day and 0% from more than 4 times/day; in milk low fat,  73% never ate 

milk low fat, 7% less than once/week, 16% from 1-6 times/week, 4% from 1-3 times/day 

and 0% from more than 4 times/day; yogurt high fat (chemnet) was 35% never ate yogurt 

high fat (chemnet), 38% less than once/week, 20% from 1-6 times/week, 7% from 1-3 

times/day and 0% from more than 4 times/day; in yogurt low/skim fat,  21% never ate 

yogurt low/skim fat, 11% less than once/week, 26% from 1-6 times/week, 42% from 1-3 

times/day and 0% from more than 4 times/day; in cream cheese / cheese spreads,  69% 
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never ate cream cheese / cheese spreads, 10% less than once/week, 9% from 1-6 

times/week, 12% from 1-3 times/day and 0% from more than 4 times/day. 

In yellow or cocked cheese,  44% never ate yellow or cocked cheese, 12% less than 

once/week, 23% from 1-6 times/week, 21% from 1-3 times/day and 0% from more than 4 

times/day; in powder-condensed milk,  79% never ate powder-condensed milk, 4% less 

than once/week, 12% from 1-6 times/week, 5% from 1-3 times/day and 0% from more than 

4 times/day; in humus,  8% never ate humus, 5% less than once/week, 65% from 1-6 

times/week, 22% from 1-3 times/day and 0% from more than 4 times/day; in fava bean,  

9% never ate fava bean, 12% less than once/week, 63% from 1-6 times/week, 16% from 

1-3 times/day and 0% from more than 4 times/day; in egg,  6% never ate egg, 9% less than 

once/week, 63% from 1-6 times/week, 22% from 1-3 times/day and 0% from more than 4 

times/day; egg whites was 7% never ate egg whites, 10% less than once/week, 61% from 

1-6 times/week, 22% from 1-3 times/day and 0% from more than 4 times/day. 

In mortadella,  74% never ate mortadella, 12% less than once/week, 11% from 1-6 

times/week, 3% from 1-3 times/day and 0% from more than 4 times/day; in bastourma,  

81% never ate bastourma, 13% less than once/week, 6% from 1-6 times/week, 0% from 1-

3 times/day and 0% from more than 4 times/day; ;in fish,  15% never ate fish, 12% less 

than once/week, 73% from 1-6 times/week, 0% from 1-3 times/day and 0% from more than 

4 times/day; in tuna,  65% never ate tuna, 18% less than once/week, 16% from 1-6 

times/week, 1% from 1-3 times/day and 0% from more than 4 times/day; in sardine,  49% 

never ate sardine, 14% less than once/week, 36% from 1-6 times/week, 1% from 1-3 

times/day and 0% from more than 4 times/day. 

regarding shrimp,  67% never ate shrimp, 22% less than once/week, 11% from 1-6 

times/week, 0% from 1-3 times/day and 0% from more than 4 times/day;  in crabs,  71% 

never ate crabs, 24% less than once/week, 5% from 1-6 times/week, 0% from 1-3 times/day 

and 0% from more than 4 times/day; in beef meat,  32% never ate beef meat, 16% less than 

once/week, 51% from 1-6 times/week, 1% from 1-3 times/day and 0% from more than 4 

times/day; in lamb meat,  43% never ate lamb meat, 25% less than once/week, 31% from 

1-6 times/week, 1% from 1-3 times/day and 0% from more than 4 times/day; in chicken 
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wing,  62% never ate chicken wing, 14% less than once/week, 24% from 1-6 times/week, 

1% from 1-3 times/day and 0% from more than 4 times/day. 

 In chicken gizzard,  59% never ate chicken gizzard, 10% less than once/week, 31% from 

1-6 times/week, 0% from 1-3 times/day and 0% from more than 4 times/day; in turkey,  

34% never ate turkey, 12% less than once/week, 53% from 1-6 times/week, 1% from 1-3 

times/day and 0% from more than 4 times/day; in liver,  22% never ate liver, 8% less than 

once/week, 68% from 1-6 times/week, 2% from 1-3 times/day and 0% from more than 4 

times/day; in olive oil,  1% never ate olive oil, 4% less than once/week, 5% from 1-6 

times/week, 85% from 1-3 times/day and 5% from more than 4 times/day. The proteins 

assessment was approximately matched between experimental and controls (P>0.05).  
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Table 0.15 Protein assessment among the study population 

Protein 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

Milk high fat      

Never 60 (60.0) 29 (58.0) 31 (62.0) 4.413 0.220 

Less than once/week 10 (10.0) 7 (14.0) 3 (6.0)   

1-6 times/week 19 (19.0) 11 (22.0) 8 (16.0)   

1-3 times/day 11 (11.0) 3 (6.0) 8 (16.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Milk low fat      

Never 73 (73.0) 39 (78.0) 34 (68.0) 1.485 0.686 

Less than once/week 7 (7.0) 3 (6.0) 4 (8.0)   

1-6 times/week 16 (16.0) 6 (12.0) 10 (20.0)   

1-3 times/day 4 (4.0) 2 (4.0) 2 (4.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Yogurt high fat (Chemnet) 

Never 35 (35.0) 14 (28.0) 21 (42.0) 2.690 0.442 

Less than once/week 38 (38.0) 22 (44.0) 16 (32.0)   

1-6 times/week 20 (20.0) 11 (22.0) 9 (18.0)   

1-3 times/day 7 (7.0) 3 (6.0) 4 (8.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Yogurt low/skim fat 

Never 21 (21.0) 8 (16.0) 13 (26.0) 3.774 0.287 

Less than once/week 11 (11.0) 7 (14.0) 4 (8.0)   

1-6 times/week 26 (26.0) 16 (32.0) 10 (20.0)   

1-3 times/day 42 (42.0) 19 (38.0) 23 (46.0)   
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Protein 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Cream cheese / cheese spreads 

Never 69 (69.0) 34 (68.0) 35 (70.0) 0.859 0.835 

Less than once/week 10 (10.0) 6 (12.0) 4 (8.0)   

1-6 times/week 9 (9.0) 5 (10.0) 4 (8.0)   

1-3 times/day 12 (12.0) 5 (10.0) 7 (14.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

White cheese      

Never 10 (10.0) 5 (10.0) 5 (10.0) 8.364 0.039 

Less than once/week 5 (5.0) 1 (2.0) 4 (8.0)   

1-6 times/week 28 (28.0) 20 (40.0) 8 (16.0)   

1-3 times/day 57 (57.0) 24 (48.0) 33 (66.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Yellow or cocked cheese      

Never 44 (44.0) 21 (42.0) 23 (46.0) 7.876 0.049 

Less than once/week 12 (12.0) 4 (8.0) 8 (16.0)   

1-6 times/week 23 (23.0) 17 (34.0) 6 (12.0)   

1-3 times/day 21 (21.0) 8 (16.0) 13 (26.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Powder-condensed milk 

Never 79 (79.0) 42 (84.0) 37 (74.0) 2.850 0.415 

Less than once/week 4 (4.0) 1 (2.0) 3 (6.0)   

1-6 times/week 12 (12.0) 4 (8.0) 8 (16.0)   

1-3 times/day 5 (5.0) 3 (6.0) 2 (4.0)   
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Protein 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Humus      

Never 8 (8.0) 5 (10.0) 3 (6.0) 1.566 0.667 

Less than once/week 5 (5.0) 2 (4.0) 3 (6.0)   

1-6 times/week 65 (65.0) 34 (68.0) 31 (62.0)   

1-3 times/day 22 (22.0) 9 (18.0) 13 (26.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Fava bean      

Never 9 (9.0) 6 (12.0) 3 (6.0) 3.111 0.375 

Less than once/week 12 (12.0) 8 (16.0) 4 (8.0)   

1-6 times/week 63 (63.0) 28 (56.0) 35 (70.0)   

1-3 times/day 16 (16.0) 8 (16.0) 8 (16.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Egg      

Never 6 (6.0) 1 (2.0) 5 (10.0) 3.683 0.298 

Less than once/week 9 (9.0) 6 (12.0) 3 (6.0)   

1-6 times/week 63 (63.0) 32 (64.0) 31 (62.0)   

1-3 times/day 22 (22.0) 11 (22.0) 11 (22.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Egg whites      

Never 7 (7.0) 2 (4.0) 5 (10.0) 1.884 0.597 

Less than once/week 10 (10.0) 6 (12.0) 4 (8.0)   

1-6 times/week 61 (61.0) 30 (60.0) 31 (62.0)   

1-3 times/day 22 (22.0) 12 (24.0) 10 (20.0)   
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Protein 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Mortadella      

Never 74 (74.0) 34 (68.0) 40 (80.0) 2.244 0.523 

Less than once/week 12 (12.0) 8 (16.0) 4 (8.0)   

1-6 times/week 11 (11.0) 6 (12.0) 5 (10.0)   

1-3 times/day 3 (3.0) 2 (4.0) 1 (2.0)   

> 4 times/day 

 

0 (0.0) 0 (0.0) 0 (0.0)   

Bastourma       

Never 81 (81.0) 42 (84.0) 39 (78.0) 0.855 0.652 

Less than once/week 13 (13.0) 6 (12.0) 7 (14.0)   

1-6 times/week 6 (6.0) 2 (4.0) 4 (8.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Hot dogs      

Never 84 (84.0) 42 (84.0) 42 (84.0) 0.000 1.000 

Less than once/week 11 (12.0) 6 (12.0) 5 (10.0)   

1-6 times/week 5 (5) 2 (4) 3 (6)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Fish      

Never 15 (15.0) 9 (18.0) 6 (12.0) 4.710 0.095 

Less than once/week 12 (12.0) 9 (18.0) 3 (6.0)   

1-6 times/week 73 (73.0) 32 (64.0) 41 (82.0)   
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Protein 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Tuna      

Never 65 (65.0) 36 (72.0) 29 (58.0) 2.976 0.395 

Less than once/week 18 (18.0) 8 (16.0) 10 (20.0)   

1-6 times/week 16 (16.0) 6 (12.0) 10 (20.0)   

1-3 times/day 1 (1.0) 0 (.0) 1 (2.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Sardine      

Never 49 (49.0) 27 (54.0) 22 (44.0) 1.907 0.592 

Less than once/week 14 (14.0) 6 (12.0) 8 (16.0)   

1-6 times/week 36 (36.0) 17 (34.0) 19 (38.0)   

1-3 times/day 1 (1.0) 0 (.0) 1 (2.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Shrimp      

Never 67 (67.0) 39 (78.0) 28 (56.0) 9.351 0.009 

Less than once/week 22 (22.0) 10 (20.0) 12 (24.0)   

1-6 times/week 11 (11.0) 1 (2.0) 10 (20.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Crabs      

Never 71 (71.0) 37 (74.0) 34 (68.0) 0.993 0.609 

Less than once/week 24 (24.0) 10 (20.0) 14 (28.0)   

1-6 times/week 5 (5.0) 3 (6.0) 2 (4.0)   
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Protein 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Beef meat      

Never 32 (32.0) 15 (30.0) 17 (34.0) 3.551 0.314 

Less than once/week 16 (16.0) 11 (22.0) 5 (10.0)   

1-6 times/week 51 (51.0) 24 (48.0) 27 (54.0)   

1-3 times/day 1 (1.0) 1 (2.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Lamb meat      

Never 43 (43.0) 23 (46.0) 20 (40.0) 2.056 0.561 

Less than once/week 25 (25.0) 13 (26.0) 12 (24.0)   

1-6 times/week 31 (31.0) 13 (26.0) 18 (36.0)   

1-3 times/day 1 (1.0) 1 (2.0) 0 (.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Chicken wing      

Never 62 (62.0) 32 (64.0) 30 (60.0) 1.374 0.503 

Less than once/week 14 (14.0) 5 (10.0) 9 (18.0)   

1-6 times/week 24 (24.0) 13 (26.0) 11 (22.0)   

1-3 times/day 1 (1.0) 1 (2.0) 0 (.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Chicken Gizzard      

Never 59 (59.0) 25 (50.0) 34 (68.0) 3.779 0.151 

Less than once/week 10 (10.0) 7 (14.0) 3 (6.0)   

1-6 times/week 31 (31.0) 18 (36.0) 13 (26.0)   
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Protein 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Turkey      

Never 34 (34.0) 18 (36.0) 16 (32.0) 2.621 0.454 

Less than once/week 12 (12.0) 4 (8.0) 8 (16.0)   

1-6 times/week 53 (53.0) 28 (56.0) 25 (50.0)   

1-3 times/day 1 (1.0) 0 (.0) 1 (2.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Liver      

Never 22 (22.0) 9 (18.0) 13 (26.0) 2.727 0.436 

Less than once/week 8 (8.0) 6 (12.0) 2 (4.0)   

1-6 times/week 68 (68.0) 34 (68.0) 34 (68.0)   

1-3 times/day 2 (2.0) 1 (2.0) 1 (2.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Olive oil      

Never 1 (1.0) 1 (2.0) 0 (0.0) 4.812 0.307 

Less than once/week 4 (4.0) 2 (4.0) 2 (4.0)     

1-6 times/week 5 (5.0) 1 (2.0) 4 (8.0)     

1-3 times/day 85 (85.0) 42 (84.0) 43 (86.0)     

> 4 times/day 5 (4.9) 3 (6.0) 2 (4.0)   

n: number of subjects; *P- value significant at p≤0.05. 
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4.15 Vegetables Assessment among the Study Population 

Table 4.7 shows vegetables assessment among the study population. The vegetables 

assessment in okra,  11% never ate okra, 13% less than once/week, 74% from 1-6 

times/week, 2% from 1-3 times/day and 0% from more than 4 times/day; in mollokhia,  

14% never ate mollokhia, 27% less than once/week, 59% from 1-6 times/week, 0% from 

1-3 times/day and 0% from more than 4 times/day; pea was 11% never ate pea, 25% less 

than once/week, 63% from 1-6 times/week, 0% from 1-3 times/day and 1% from more than 

4 times/day; in white bean,  18% never ate white bean, 22% less than once/week, 60% from 

1-6 times/week, 0% from 1-3 times/day and 0% from more than 4 times/day; in green bean,  

29% never ate green bean, 24% less than once/week, 47% from 1-6 times/week, 0% from 

1-3 times/day and 0% from more than 4 times/day;  in cabbage,  13% never ate cabbage, 

23% less than once/week, 64% from 1-6 times/week, 0% from 1-3 times/day and 0% from 

more than 4 times/day; in cauliflower,  16% never ate cauliflower, 26% less than 

once/week, 56% from 1-6 times/week, 2% from 1-3 times/day and 0% from more than 4 

times/day. 

In zucchini,  7% never ate zucchini, 18% less than once/week, 59% from 1-6 times/week, 

16% from 1-3 times/day and 0% from more than 4 times/day; in eggplant,  9% never ate 

eggplant, 11% less than once/week, 52% from 1-6 times/week, 26% from 1-3 times/day 

and 2% from more than 4 times/day; in cucumber,  2% never ate cucumber, 4% less than 

once/week, 84% from 1-6 times/week, 10% from 1-3 times/day and 0% from more than 4 

times/day; tomato was 1% never ate tomato, 6% less than once/week, 85% from 1-6 

times/week, 8% from 1-3 times/day and 0% from more than 4 times/day; in bell pepper,  

8% never ate bell pepper, 7% less than once/week, 9% from 1-6 times/week, 71% from 1-

3 times/day and 5% from more than 4 times/day. The vegetables assessment was 

approximately matched between experimental and controls (P>0.05). 

In avocado, 18% never ate avocado, 25% less than once/week, 54% from 1-6 times/week, 

3% from 1-3 times/day and 0% from more than 4 times/day; ;in garlic,  3% never ate garlic, 

6% less than once/week, 80% from 1-6 times/week, 11% from 1-3 times/day and 0% from 

more than 4 times/day; in onion,  2% never ate onion, 5% less than once/week, 81% from 

1-6 times/week, 12% from 1-3 times/day and 0% from more than 4 times/day. 
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Table 0.16 Vegetables assessment among the study population 

Vegetables 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

Okra      

Never 11 (11.0) 6 (12.0) 5 (10.0) 4.230 0.238 

Less than once/week 13 (13.0) 9 (18.0) 4 (8.0)   

1-6 times/week 74 (74.0) 35 (70.0) 39 (78.0)   

1-3 times/day 2 (2.0) 0 (.0) 2 (4.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Mollokhia      

Never 14 (14.0) 9 (18.0) 5 (10.0) 1.493 0.474 

Less than once/week 27 (27.0) 12 (24.0) 15 (30.0)   

1-6 times/week 59 (59.0) 29 (58.0) 30 (60.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Pea 

Never 11 (11.0) 4 (8.0) 7 (14.0) 5.836 0.120 

Less than once/week 25 (25.0) 17 (34.0) 8 (16.0)   

1-6 times/week 63 (63.0) 28 (56.0) 35 (70.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 1 (1.0) 1 (2.0) 0 (.0)   

White bean 

Never 18 (18.0) 11 (22.0) 7 (14.0) 1.671 0.434 

Less than once/week 22 (22.0) 12 (24.0) 10 (20.0)   

1-6 times/week 60 (60.0) 27 (54.0) 33 (66.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Green bean 

Never 29 (29.0) 17 (34.0) 12 (24.0) 1.220 0.543 

Less than once/week 24 (24.0) 11 (22.0) 13 (26.0)   
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Vegetables 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

1-6 times/week 47 (47.0) 22 (44.0) 25 (50.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Spinach      

Never 30 (30.0) 13 (26.0) 17 (34.0) 0.767 0.682 

Less than once/week 40 (40.0) 21 (42.0) 19 (38.0)   

1-6 times/week 30 (30.0) 16 (32.0) 14 (28.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Cabbage      

Never 13 (13.0) 5 (10.0) 8 (16.0) 3.073 0.215 

Less than once/week 23 (23.0) 15 (30.0) 8 (16.0)   

1-6 times/week 64 (64.0) 30 (60.0) 34 (68.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Cauliflower 

Never 16 (16.0) 8 (16.0) 8 (16.0) 2.687 0.442 

Less than once/week 26 (26.0) 15 (30.0) 11 (22.0)   

1-6 times/week 56 (56.0) 27 (54.0) 29 (58.0)   

1-3 times/day 2 (2.0) 0 (.0) 2 (4.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Zucchini      

Never 7 (7.0) 4 (8.0) 3 (6.0) 1.184 0.757 

Less than once/week 18 (18.0) 7 (14.0) 11 (22.0)   

1-6 times/week 59 (59.0) 31 (62.0) 28 (56.0)   

1-3 times/day 16 (16.0) 8 (16.0) 8 (16.0)   

> 4 times/day 

 

0 (0.0) 0 (0.0) 0 (0.0)   
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Vegetables 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

Eggplant      

Never 9 (9.0) 2 (4.0) 7 (14.0) 5.057 0.281 

Less than once/week 11 (11.0) 4 (8.0) 7 (14.0)     

1-6 times/week 52 (52.0) 27 (54.0) 25 (50.0)     

1-3 times/day 26 (26.0) 16 (32.0) 10 (20.0)     

> 4 times/day 2 (2.0) 1 (2.0) 1 (2.0)     

Cucumber      

Never 2 (2.0) 1 (2.0) 1 (2.0) 5.600 0.133 

Less than once/week 4 (4.0) 4 (8.0) 0 (.0)   

1-6 times/week 84 (84.0) 42 (84.0) 42 (84.0)   

1-3 times/day 10 (10.0) 3 (6.0) 7 (14.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Tomato      

Never 1 (1.0) 1 (2.0) 0 (.0) 4.273 0.233 

Less than once/week 6 (6.0) 5 (10.0) 1 (2.0)   

1-6 times/week 85 (85.0) 41 (82.0) 44 (88.0)   

1-3 times/day 8 (8.0) 3 (6.0) 5 (10.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Bell pepper      

Never 8 (8.0) 4 (8.0) 4 (8.0) 0.468 0.977 

Less than once/week 7 (7.0) 4 (8.0) 3 (6.0)     

1-6 times/week 9 (9.0) 4 (8.0) 5 (10.0)     

1-3 times/day 71 (71.0) 36 (72.0) 35 (70.0)     

> 4 times/day 5 (5.0) 2 (4.0) 3 (6.0)     

Avocado      

Never 18 (18.0) 12 (24.0) 6 (12.0) 3.040 0.385 

Less than once/week 25 (25.0) 13 (26.0) 12 (24.0)   

1-6 times/week 54 (54.0) 24 (48.0) 30 (60.0)   



103 
 

Vegetables 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

1-3 times/day 3 (3.0) 1 (2.0) 2 (4.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Broccoli      

Never 66 (66.0) 36 (72.0) 30 (60.0) 1.905 0.386 

Less than once/week 25 (25.0) 11 (22.0) 14 (28.0)   

1-6 times/week 9 (9.0) 3 (6.0) 6 (12.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Garlic      

Never 3 (3.0) 3 (6.0) 0 (.0) 3.958 0.266 

Less than once/week 6 (6.0) 4 (8.0) 2 (4.0)   

1-6 times/week 80 (80.0) 38 (76.0) 42 (84.0)   

1-3 times/day 11 (11.0) 5 (10.0) 6 (12.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Onion      

Never 2 (2.0) 2 (4.0) 0 (.0) 2.546 0.467 

Less than once/week 5 (5.0) 3 (6.0) 2 (4.0)   

1-6 times/week 81 (81.0) 40 (80.0) 41 (82.0)   

1-3 times/day 12 (12.0) 5 (10.0) 7 (14.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

n: number of subjects; *P- value significant at p≤0.05. 
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4.16 Fruits Assessment among the Study Population 

Fruits assessment among the study population pointed on Table 4.8. In apple, 12% never 

ate apple, 5% less than once/week, 18% from 1-6 times/week, 65% from 1-3 times/day and 

0% from > 4 times/day; in orange, 19% never ate orange, 20% less than once/week, 35% 

from 1-6 times/week, 26% from 1-3 times/day and 0% from > 4 times/day; grapefruit was 

46% never ate grapefruit, 31% less than once/week, 18% from 1-6 times/week, 5% from 

1-3 times/day and 0% from > 4 times/day. 

In tangerines,  23% never ate tangerines, 14% less than once/week, 36% from 1-6 

times/week, 27% from 1-3 times/day and 0% from > 4 times/day; in banana,  70% never 

ate banana, 18% less than once/week, 10% from 1-6 times/week, 2% from 1-3 times/day 

and 0% from > 4 times/day;  in persimmons,  38% never ate persimmons, 30% less than 

once/week, 29% from 1-6 times/week, 3% from 1-3 times/day and 0% from > 4 times/day; 

in pomegranate,  10% never ate pomegranate, 14% less than once/week, 52% from 1-6 

times/week, 24% from 1-3 times/day and 0% from > 4 times/day 

In carrot, 10% never ate carrot, 22% less than once/week, 52% from 1-6 times/week, 16% 

from 1-3 times/day and 0% from > 4 times/day; in dates, 17% never ate dates, 24% less 

than once/week, 33% from 1-6 times/week, 24% from 1-3 times/day and 2% from > 4 

times/day; in dry fruits,  68% never ate dry fruits, 25% less than once/week, 5% from 1-6 

times/week, 2% from 1-3 times/day and 0% from > 4 times/day. The fruits assessment was 

approximately matched between experimental and controls (P>0.05). 
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Table 0.17 Fruits assessment among the study population 

Fruits 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

Apple      

Never 12 (12.0) 7 (14.0) 5 (10.0) 0.894 0.827 

Less than once/week 5 (5.0) 2 (4.0) 3 (6.0)   

1-6 times/week 18 (18.0) 10 (20.0) 8 (16.0)   

1-3 times/day 65 (65.0) 31 (62.0) 34 (68.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Orange      

Never 19 (19.0) 10 (20.0) 9 (18.0) 6.413 0.093 

Less than once/week 20 (20.0) 9 (18.0) 11 (22.0)   

1-6 times/week 35 (35.0) 13 (26.0) 22 (44.0)   

1-3 times/day 26 (26.0) 18 (36.0) 8 (16.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Grapefruit 

Never 46 (46.0) 23 (46.0) 23 (46.0) 1.379 0.710 

Less than once/week 31 (31.0) 14 (28.0) 17 (34.0)   

1-6 times/week 18 (18.0) 11 (22.0) 7 (14.0)   

1-3 times/day 5 (5.0) 2 (4.0) 3 (6.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Tangerines 

Never 23 (23.0) 12 (24.0) 11 (22.0) 3.446 0.328 

Less than once/week 14 (14.0) 5 (10.0) 9 (18.0)   

1-6 times/week 36 (36.0) 16 (32.0) 20 (40.0)   

1-3 times/day 27 (27.0) 17 (34.0) 10 (20.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Banana 

Never 70 (70.0) 32 (64.0) 38 (76.0) 3.137 0.371 

Less than once/week 18 (18.0) 10 (20.0) 8 (16.0)   

1-6 times/week 10 (10.0) 6 (12.0) 4 (8.0)   

1-3 times/day 2 (2.0) 2 (4.0) 0 (.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Kiwi      

Never 52 (52.0) 28 (56.0) 24 (48.0) 2.778 0.427 

Less than once/week 30 (30.0) 15 (30.0) 15 (30.0)   

1-6 times/week 17 (17.0) 6 (12.0) 11 (22.0)   

1-3 times/day 1 (1.0) 1 (2.0) 0 (.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Persimmons      

Never 38 (38.0) 20 (40.0) 18 (36.0) 6.565 0.087 

Less than once/week 30 (30.0) 10 (20.0) 20 (40.0)   

1-6 times/week 29 (29.0) 19 (38.0) 10 (20.0)   

1-3 times/day 3 (3.0) 1 (2.0) 2 (4.0)   
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Fruits 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Pomegranate 

Never 10 (10.0) 5 (10.0) 5 (10.0) 1.386 0.709 

Less than once/week 14 (14.0) 9 (18.0) 5 (10.0)   

1-6 times/week 52 (52.0) 25 (50.0) 27 (54.0)   

1-3 times/day 24 (24.0) 11 (22.0) 13 (26.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Carrot       

Never 10 (10.0) 5 (10.0) 5 (10.0) 1.874 0.599 

Less than once/week 22 (22.0) 12 (24.0) 10 (20.0)   

1-6 times/week 52 (52.0) 23 (46.0) 29 (58.0)   

1-3 times/day 16 (16.0) 10 (20.0) 6 (12.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Dates      

Never 17 (17.0) 9 (18.0) 8 (16.0) 2.316 0.678 

Less than once/week 24 (24.0) 9 (18.0) 15 (30.0)     

1-6 times/week 33 (33.0) 19 (38.0) 14 (28.0)     

1-3 times/day 24 (24.0) 12 (24.0) 12 (24.0)     

> 4 times/day 2 (2.0) 1 (2.0) 1 (2.0)     

Dry fruits      

Never 68 (68.0) 38 (76.0) 30 (60.0) 3.101 0.376 

Less than once/week 25 (25.0) 9 (18.0) 16 (32.0)   

1-6 times/week 5 (5.0) 2 (4.0) 3 (6.0)   

1-3 times/day 2 (2.0) 1 (2.0) 1 (2.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

n: number of subjects; *P- value significant at p≤0.05. 
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4.17 Soup Assessment among the Study Population 

Table 4.9 shows soup assessment among the study population. In instant soup,  96% never 

ate instant soup, 2% less than once/week, 2% from 1-6 times/week, 0% from 1-3 times/day 

and 0% from more than 4 times/day; in vegetable soup,  15% never ate vegetable soup, 

20% less than once/week, 61% from 1-6 times/week, 4% from 1-3 times/day and % from 

more than 4 times/day; bean soup was 24% never ate bean soup, 20% less than once/week, 

55% from 1-6 times/week, 1% from 1-3 times/day and 0% from more than 4 times/day. 

 In lentil soup,  21% never ate lentil soup, 15% less than once/week, 64% from 1-6 

times/week, 0% from 1-3 times/day and 0% from more than 4 times/day; in chicken soup,  

39% never ate chicken soup, 18% less than once/week, 42% from 1-6 times/week, 1% from 

1-3 times/day and 0% from more than 4 times/day;  in fish soup,  79% never ate fish soup, 

8% less than once/week, 13% from 1-6 times/week, 0% from 1-3 times/day and 0% from 

more than 4 times/day; in mushrooms soup,  92% never ate mushrooms soup, 5% less than 

once/week, 1% from 1-6 times/week, 2% from 1-3 times/day and 0% from more than 4 

times/day. The soup assessment was approximately matched between experimental and 

controls (P>0.05). 
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Table 0.18 Soup assessment among the study population 

Soup 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

Instant soup      

Never 96 (96.0) 49 (98.0) 47 (94.0) 2.042 0.360 

Less than once/week 2 (2.0) 1 (2.0) 1 (2.0)   

1-6 times/week 2 (2.0) 0 (.0) 2 (4.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Vegetable soup      

Never 15 (15.0) 8 (16.0) 7 (14.0) 1.677 0.642 

Less than once/week 20 (20.0) 11 (22.0) 9 (18.0)   

1-6 times/week 61 (61.0) 28 (56.0) 33 (66.0)   

1-3 times/day 4 (4.0) 3 (6.0) 1 (2.0)   

> 4 times/day      

Bean soup 

Never 24 (24.0) 13 (26.0) 11 (22.0) 9.239 0.026 

Less than once/week 20 (20.0) 15 (30.0) 5 (10.0)   

1-6 times/week 55 (55.0) 21 (42.0) 34 (68.0)   

1-3 times/day 1 (1.0) 1 (2.0) 0 (.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Lentil soup 

Never 21 (21.0) 9 (18.0) 12 (24.0) 2.158 0.340 

Less than once/week 15 (15.0) 10 (20.0) 5 (10.0)   

1-6 times/week 64 (64.0) 31 (62.0) 33 (66.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Chicken soup 

Never 39 (39.0) 18 (36.0) 21 (42.0) 1.453 0.693 

Less than once/week 18 (18.0) 10 (20.0) 8 (16.0)   

1-6 times/week 42 (42.0) 21 (42.0) 21 (42.0)   

1-3 times/day 1 (1.0) 1 (2.0) 0 (.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Meat soup      

Never 54 (54.0) 27 (54.0) 27 (54.0) 0.890 0.641 

Less than once/week 15 (15.0) 9 (18.0) 6 (12.0)   

1-6 times/week 31 (31.0) 14 (28.0) 17 (34.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   
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Soup 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Fish soup      

Never 79 (79.0) 40 (80.0) 39 (78.0) 1.205 0.547 

Less than once/week 8 (8.0) 5 (10.0) 3 (6.0)   

1-6 times/week 13 (13.0) 5 (10.0) 8 (16.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Mushrooms soup 

Never 92 (92.0) 47 (94.0) 45 (90.0) 2.843 0.416 

Less than once/week 5 (5.0) 1 (2.0) 4 (8.0)   

1-6 times/week 1 (1.0) 1 (2.0) 0 (.0)   

1-3 times/day 2 (2.0) 1 (2.0) 1 (2.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

n: number of subjects; *P- value significant at p≤0.05. 
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4.18 Salad Assessment among the Study Population 

 

Salad assessment among the study population pointed on Table 4.10. In simple salad ,  9% 

never ate simple salad , 2% less than once/week, 11% from 1-6 times/week, 78% from 1-

3 times/day and 0% from more than 4 times/day; in vegetable salad,  6% never ate vegetable 

salad, 2% less than once/week, 9% from 1-6 times/week, 83% from 1-3 times/day and 0% 

from more than 4 times/day; mayonnaise salad was 54% never ate mayonnaise salad, 10% 

less than once/week, 22% from 1-6 times/week, 13% from 1-3 times/day and 1% from 

more than 4 times/day; in corn salad,  44% never ate corn salad, 27% less than once/week, 

22% from 1-6 times/week, 7% from 1-3 times/day and 0% from more than 4 times/day 

in dressing sauce,  21% never ate dressing sauce, 10% less than once/week, 29% from 1-6 

times/week, 40% from 1-3 times/day and 0% from more than 4 times/day;;  in fennel,  10% 

never ate fennel, 32% less than once/week, 30% from 1-6 times/week, 28% from 1-3 

times/day and 0% from more than 4 times/day; in parsley,  3% never ate parsley, 2% less 

than once/week, 25% from 1-6 times/week, 70% from 1-3 times/day and 0% from more 

than 4 times/day; in radish,  5% never ate radish, 17% less than once/week, 78% from 1-6 

times/week, 0% from 1-3 times/day and 0% from more than 4 times/day; in beet roots,  

67% never ate beet roots, 6% less than once/week, 10% from 1-6 times/week, 16% from 

1-3 times/day and 1% from more than 4 times/day. The salad assessment was 

approximately matched between experimental and controls (P>0.05). 
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Table 0.19 Salad assessment among the study population 

Salad 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

Simple salad       

Never 9 (9.0) 1 (2.0) 8 (16.0) 7.740 0.052 

Less than once/week 2 (2.0) 2 (4.0) 0 (.0)   

1-6 times/week 11 (11.0) 6 (12.0) 5 (10.0)   

1-3 times/day 78 (78.0) 41 (82.0) 37 (74.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Vegetable salad      

Never 6 (6.0) 1 (2.0) 5 (10.0) 4.790 0.188 

Less than once/week 2 (2.0) 2 (4.0) 0 (.0)   

1-6 times/week 9 (9.0) 5 (10.0) 4 (8.0)   

1-3 times/day 83 (83.0) 42 (84.0) 41 (82.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Mayonnaise salad 

Never 54 (54.0) 29 (58.0) 25 (50.0) 2.570 0.632 

Less than once/week 10 (10.0) 6 (12.0) 4 (8.0)     

1-6 times/week 22 (22.0) 10 (20.0) 12 (24.0)     

1-3 times/day 13 (13.0) 5 (10.0) 8 (16.0)     

> 4 times/day 1 (1.0) 0 (.0) 1 (2.0)     

Corn salad 

Never 44 (44.0) 23 (46.0) 21 (42.0) 0.453 0.929 

Less than once/week 27 (27.0) 14 (28.0) 13 (26.0)   

1-6 times/week 22 (22.0) 10 (20.0) 12 (24.0)   

1-3 times/day 7 (7.0) 3 (6.0) 4 (8.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Dressing sauce 

Never 21 (21.0) 10 (20.0) 11 (22.0) 4.358 0.225 

Less than once/week 10 (10.0) 2 (4.0) 8 (16.0)   

1-6 times/week 29 (29.0) 16 (32.0) 13 (26.0)   

1-3 times/day 40 (40.0) 22 (44.0) 18 (36.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Dill      

Never 28 (28.0) 14 (28.0) 14 (28.0) 0.977 0.807 

Less than once/week 30 (30.0) 13 (26.0) 17 (34.0)   

1-6 times/week 23 (23.0) 13 (26.0) 10 (20.0)   

1-3 times/day 19 (19.0) 10 (20.0) 9 (18.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

 

Fennel 

     

Never 10 (10.0) 7 (14.0) 3 (6.0) 3.401 0.334 

Less than once/week 32 (32.0) 13 (26.0) 19 (38.0)   

1-6 times/week 30 (30.0) 17 (34.0) 13 (26.0)   
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Salad 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

1-3 times/day 28 (28.0) 13 (26.0) 15 (30.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Parsley 

Never 3 (3.0) 0 (.0) 3 (6.0) 5.417 0.144 

Less than once/week 2 (2.0) 2 (4.0) 0 (.0)   

1-6 times/week 25 (25.0) 14 (28.0) 11 (22.0)   

1-3 times/day 70 (70.0) 34 (68.0) 36 (72.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Radish      

Never 5 (5.0) 3 (6.0) 2 (4.0) 0.935 0.627 

Less than once/week 17 (17.0) 10 (20.0) 7 (14.0)   

1-6 times/week 78 (78.0) 37 (74.0) 41 (82.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Beet Roots      

Never 67 (67.0) 35 (70.0) 32 (64.0) 4.451 0.348 

Less than once/week 6 (6.0) 4 (8.0) 2 (4.0)     

1-6 times/week 10 (10.0) 6 (12.0) 4 (8.0)     

1-3 times/day 16 (16.0) 5 (10.0) 11 (22.0)     

> 4 times/day 1 (1.0) 0 (.0) 1 (2.0)     

n: number of subjects; *P- value significant at p≤0.05. 
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4.19 Beverages assessment among the study population 

Table 4.11 shows beverages assessment among the study population. Regarding water 

consumption,  3% of patients said they do not drink water at all, 1% reported drinking water 

less than once/week, 2% reported drinking water between 1-6 times/week, 74% of patients 

drink 1-3 times/day, and 20% of patients drink water more than 4 times/day.  

Regarding soft drinks,  41% reported never ate soft drinks, 11% less than once/week, 32% 

from 1-6 times/week, 16% from 1-3 times/day and no patients drink soft drinks more than 

4 times/day.  

Regarding juices, 19% of patients never had juices, 13% of patients drink less than 

once/week, 32% of patients drink juices from 1-6 times/week, 36% from 1-3 times/day and 

no patients at all drink juices more than 4 times/day.  

As for milk chocolate,  81% of patients do not eat milk chocolate at all, 7% eat chocolate 

less than once/week, 8% from 1-6 times/week, 4% from 1-3 times/day and 0% from more 

than 4 times/day.  

Regarding coffee, 40% never had coffee, 5% had coffee less than once/week, 21% have 

coffee 1-6 times/week, 33% from 1-3 times/day and 1% from more than 4 times/day.  

Regarding green tea,  93% never drank green tea, 1% drink green tea less than once/week, 

6% from 1-6 times/week, 0% from 1-3 times/day and 0% from more than 4 times/day. 

Regarding herbal tea, 97% never had herbal tea, 1% have herbal tea for less than 

once/week, 2% from 1-6 times/week, 0% from 1-3 times/day and 0% from more than 4 

times/day 

The beverages assessment was approximately matched between experimental and controls 

(P>0.05). 
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Table 0.20 Beverages assessment among the study population 

Beverages 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

Water      

Never 3 (3.0) 0 (.0) 3 (6.0) 5.854 0.210 

Less than once/week 1 (1.0) 0 (.0) 1 (2.0)     

1-6 times/week 2 (2.0) 1 (2.0) 1 (2.0)     

1-3 times/day 74 (74.0) 36 (72.0) 38 (76.0)     

> 4 times/day 20 (20.0) 13 (26.0) 7 (14.0)     

Soft drinks      

Never 41 (41.0) 19 (38.0) 22 (44.0) 1.060 0.787 

Less than once/week 11 (11.0) 6 (12.0) 5 (10.0)   

1-6 times/week 32 (32.0) 18 (36.0) 14 (28.0)   

1-3 times/day 16 (16.0) 7 (14.0) 9 (18.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Juices 

Never 19 (19.0) 10 (20.0) 9 (18.0) 0.255 0.968 

Less than once/week 13 (13.0) 7 (14.0) 6 (12.0)   

1-6 times/week 32 (32.0) 15 (30.0) 17 (34.0)   

1-3 times/day 36 (36.0) 18 (36.0) 18 (36.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Milk chocolate  

Never 81 (81.0) 42 (84.0) 39 (78.0) 1.397 0.706 

Less than once/week 7 (7.0) 2 (4.0) 5 (10.0)   

1-6 times/week 8 (8.0) 4 (8.0) 4 (8.0)   

1-3 times/day 4 (4.0) 2 (4.0) 2 (4.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Coffee 

Never 40 (40.0) 18 (36.0) 22 (44.0) 3.513 0.476 

Less than once/week 5 (5.0) 3 (6.0) 2 (4.0)     

1-6 times/week 21 (21.0) 9 (18.0) 12 (24.0)     

1-3 times/day 33 (33.0) 20 (40.0) 13 (26.0)     

> 4 times/day 1 (1.0) 0 (.0) 1 (2.0)     

Tea      

Never 21 (21.0) 8 (16.0) 13 (26.0) 5.143 0.162 

Less than once/week 8 (8.0) 2 (4.0) 6 (12.0)   

1-6 times/week 15 (15.0) 10 (20.0) 5 (10.0)   

1-3 times/day 56 (56.0) 30 (60.0) 26 (52.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Green tea      

Never 93 (93.0) 48 (96.0) 45 (90.0) 3.763 0.152 

Less than once/week 1 (1.0) 1 (2.0) 0 (.0)   

1-6 times/week 6 (6.0) 1 (2.0) 5 (10.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   
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Beverages 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Herbal tea 

Never 97 (97.0) 49 (98.0) 48 (96.0) 1.010 0.603 

Less than once/week 1 (1.0) 0 (.0) 1 (2.0)   

1-6 times/week 2 (2.0) 1 (2.0) 1 (2.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

n: number of subjects; *P- value significant at p≤0.05. 
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4.20 Miscellaneous Assessment among the Study Population 

Miscellaneous assessment among the study population pointed on Table 4.12.  

In Spices (Paprika/ Chili Powder),  8% Never ate Spices (Paprika/ Chili Powder), 10% 

Less than once/week, 45% from 1-6 times/week, 37% from 1-3 times/day and 0% more 

than 4times/day. 

Regarding dates consumption,  24% of patients never ate dates, 14% less than once/week, 

34% from 1-6 times/week, 26% from 1-3 times/day and 2% more than 4times/day.  

Regarding potato chips consumption, 66% of patients never ate chips, 15% eat chips less 

than once/week, 13% eat chips 1-6 times/week, 6% from 1-3 times/day and 0% more than 

4times/day. 

Regarding mixed nuts consumption, 36% never ate mix nuts, 36% less than once/week, 

23% from 1-6 times/week, 5% from 1-3 times/day and 0% more than 4times/day. 

As for Almond consumption,  17% of patients never had almond, 46% of patients eat 

almonds less than once/week, 33% from 1-6 times/week, 4% from 1-3 times/day and 0% 

more than 4times/day. 

Regarding peanut consumption, 30% never ate peanut, 36% had peanuts less than 

once/week, 31% from 1-6 times/week, 3% from 1-3 times/day and 0% more than 

4times/day. 

Regarding walnut, 38% of patients never ate walnut, 25% less than once/week, 34% from 

1-6 times/week, 3% from 1-3 times/day and 0% more than 4times/day. 

Regarding watermelon seeds consumption,  22% never ate watermelon seeds, 16% less 

than once/week, 56% from 1-6 times/week, 6% from 1-3 times/day and 0% more than 

4times/day. As for pumpkin seeds,  27% of patients never ate pumpkin seeds, 12% eat it 

less than once/week, 55% from 1-6 times/week, 6% from 1-3 times/day and 0% more than 

4times/day. 
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Regarding the consumption of canned food,  64% of patients never eat canned food, 15% 

less than once/week, 20% from 1-6 times/week, 1% from 1-3 times/day and 0% more than 

4times/day. 

Regarding fast food consumption, 33% of patients never ate fast food, 12% of them eat fast 

food less than once/week, 55% from 1-6 times/week, 0% from 1-3 times/day and 0% more 

than 4times/day.  

Regarding pickles, 40% of patients never ate pickles, 21% ate pickles less than once/week, 

19% ate pickles from 1-6 times/week, 20% from 1-3 times/day and 0% more than 

4times/day.  

Regaring Ketchup, 79% never ate ketchup, 4% consume ketchup less than once/week, 14% 

from 1-6 times/week, 3% from 1-3 times/day and 0% more than 4times/day. 

Regading dark chocolate,  18% never ate dark chocolate, 17% eat dark chocolate less than 

once/week, 30% eat it from 1-6 times/week, 35% eat it from 1-3 times/day and none of the 

patients ate chocolate more than 4 times/day. 

Regarding pudding/sahlab consumption, 24% of patients never ate pudding/ sahlab, 52% 

eat it less than once/week, 21% eat it from 1-6 times/week, 3% from 1-3 times/day and 0% 

more than 4times/day. Regarding ice-cream, 9% of patients never had ice-cream, 16% had 

ice cream less than once/week, 53% from 1-6 times/week, 22% from 1-3 times/day and % 

more than 4times/day.  

Regarding biscuits/crackers/pancakes, 5% of patients never had biscuits/crackers/ 

pancakes, 22% of patients had biscuits less than once/week, 61% from 1-6 times/week, 

12% from 1-3 times/day and 0% more than 4times/day. 

Regarding pretzels, 6% of patients never ate pretzels, 30% less than once/week, 56% from 

1-6 times/week, 8% from 1-3 times/day and 0% more than 4times/day.  

The miscellaneous assessment was approximately matched between experimental and 

controls (P>0.05).  
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Table 0.21 Miscellaneous assessment among the study population 

Miscellaneous 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

Spices (Paprika/ Chili Powder) 

Never 8 (8.0) 5 (10.0) 3 (6.0) 2.976 0.395 

Less than once/week 10 (10.0) 3 (6.0) 7 (14.0)   

1-6 times/week 45 (45.0) 21 (42.0) 24 (48.0)   

1-3 times/day 37 (37.0) 21 (42.0) 16 (32.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Dates      

Never 24 (24.0) 12 (24.0) 12 (24.0) 0.403 0.982 

Less than once/week 14 (14.0) 6 (12.0) 8 (16.0)     

1-6 times/week 34 (34.0) 18 (36.0) 16 (32.0)     

1-3 times/day 26 (26.0) 13 (26.0) 13 (26.0)     

> 4 times/day 2 (2.0) 1 (2.0) 1 (2.0)     

Chips 

Never 66 (66.0) 31 (62.0) 35 (70.0) 4.201 0.241 

Less than once/week 15 (15.0) 11 (22.0) 4 (8.0)   

1-6 times/week 13 (13.0) 5 (10.0) 8 (16.0)   

1-3 times/day 6 (6.0) 3 (6.0) 3 (6.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Mixed nuts 

Never 36 (36.0) 18 (36.0) 18 (36.0) 0.243 0.970 

Less than once/week 36 (36.0) 18 (36.0) 18 (36.0)   

1-6 times/week 23 (23.0) 12 (24.0) 11 (22.0)   

1-3 times/day 5 (5.0) 2 (4.0) 3 (6.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Almond 

Never 17 (17.0) 10 (20.0) 7 (14.0) 1.889 0.596 

Less than once/week 46 (46.0) 24 (48.0) 22 (44.0)   

1-6 times/week 33 (33.0) 15 (30.0) 18 (36.0)   

1-3 times/day 4 (4.0) 1 (2.0) 3 (6.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Cashew       

Never 25 (25.0) 14 (28.0) 11 (22.0) 0.603 0.896 

Less than once/week 37 (37.0) 17 (34.0) 20 (40.0)   

1-6 times/week 34 (34.0) 17 (34.0) 17 (34.0)   

1-3 times/day 4 (4.0) 2 (4.0) 2 (4.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Peanut      

Never 30 (30.0) 18 (36.0) 12 (24.0) 3.601 0.308 

Less than once/week 36 (36.0) 14 (28.0) 22 (44.0)   

1-6 times/week 31 (31.0) 17 (34.0) 14 (28.0)   

1-3 times/day 3 (3.0) 1 (2.0) 2 (4.0)   
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Miscellaneous 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Walnut 

Never 38 (38.0) 20 (40.0) 18 (36.0) 1.909 0.591 

Less than once/week 25 (25.0) 10 (20.0) 15 (30.0)   

1-6 times/week 34 (34.0) 19 (38.0) 15 (30.0)   

1-3 times/day 3 (3.0) 1 (2.0) 2 (4.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Watermelon seeds      

Never 22 (22.0) 10 (20.0) 12 (24.0) 0.848 0.838 

Less than once/week 16 (16.0) 8 (16.0) 8 (16.0)   

1-6 times/week 56 (56.0) 28 (56.0) 28 (56.0)   

1-3 times/day 6 (6.0) 4 (8.0) 2 (4.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Pumpkin seeds      

Never 27 (27.0) 13 (26.0) 14 (28.0) 0.722 0.868 

Less than once/week 12 (12.0) 6 (12.0) 6 (12.0)   

1-6 times/week 55 (55.0) 27 (54.0) 28 (56.0)   

1-3 times/day 6 (6.0) 4 (8.0) 2 (4.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Canned food      

Never 64 (64.0) 25 (50.0) 39 (78.0) 9.663 0.022 

Less than once/week 15 (15.0) 9 (18.0) 6 (12.0)   

1-6 times/week 20 (20.0) 15 (30.0) 5 (10.0)   

1-3 times/day 1 (1.0) 1 (2.0) 0 (.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Fast food      

Never 33 (33.0) 17 (34.0) 16 (32.0) 0.048 0.976 

Less than once/week 12 (12.0) 6 (12.0) 6 (12.0)   

1-6 times/week 55 (55.0) 27 (54.0) 28 (56.0)   

1-3 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Pickles      

Never 40 (40.0) 23 (46.0) 17 (34.0) 2.263 0.520 

Less than once/week 21 (21.0) 10 (20.0) 11 (22.0)   

1-6 times/week 19 (19.0) 7 (14.0) 12 (24.0)   

1-3 times/day 20 (20.0) 10 (20.0) 10 (20.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

ketchup      

Never 79 (79.0) 40 (80.0) 39 (78.0) 0.346 0.951 

Less than once/week 4 (4.0) 2 (4.0) 2 (4.0)   

1-6 times/week 14 (14.0) 7 (14.0) 7 (14.0)   

1-3 times/day 3 (3.0) 1 (2.0) 2 (4.0)   
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Miscellaneous 

Total 

(n=100) 

(n%) 

Control 

group 

(n=50) 

(n%) 

Experimental 

 group 

(n=50) 

(n%) 

2 P-value 

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Noodles      

Never 82 (82.0) 38 (76.0) 44 (88.0) 4.439 0.218 

Less than once/week 6 (6.0) 3 (6.0) 3 (6.0)   

1-6 times/week 9 (9.0) 6 (12.0) 3 (6.0)   

1-3 times/day 3 (3.0) 3 (6.0) 0 (.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Dark Chocolate      

Never 18 (18.0) 8 (16.0) 10 (20.0) 0.780 0.854 

Less than once/week 17 (17.0) 10 (20.0) 7 (14.0)   

1-6 times/week 30 (30.0) 15 (30.0) 15 (30.0)   

1-3 times/day 35 (35.0) 17 (34.0) 18 (36.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Pudding/ sahlab      

Never 24 (24.0) 14 (28.0) 10 (20.0) 4.934 0.177 

Less than once/week 52 (52.0) 25 (50.0) 27 (54.0)   

1-6 times/week 21 (21.0) 8 (16.0) 13 (26.0)   

1-3 times/day 3 (3.0) 3 (6.0) 0 (.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

Ice-Cream      

Never 9 (9.0) 5 (10.0) 4 (8.0) 1.857 0.603 

Less than once/week 16 (16.0) 6 (12.0) 10 (20.0)   

1-6 times/week 53 (53.0) 26 (52.0) 27 (54.0)   

1-3 times/day 22 (22.0) 13 (26.0) 9 (18.0)   

> 4 times/day      

Biscuits/ crackers/ 

pancakes  

     

Never 5 (5.0) 4 (8.0) 1 (2.0) 3.150 0.369 

Less than once/week 22 (22.0) 11 (22.0) 11 (22.0)   

1-6 times/week 61 (61.0) 31 (62.0) 30 (60.0)   

1-3 times/day 12 (12.0) 4 (8.0) 8 (16.0)   

> 4 times/day 

 

0 (0.0) 0 (0.0) 0 (0.0)   

Pretzels      

Never 6 (6.0) 6 (12.0) 0 (.0) 6.419 0.093 

Less than once/week 30 (30.0) 14 (28.0) 16 (32.0)   

1-6 times/week 56 (56.0) 26 (52.0) 30 (60.0)   

1-3 times/day 8 (8.0) 4 (8.0) 4 (8.0)   

> 4 times/day 0 (0.0) 0 (0.0) 0 (0.0)   

n: number of subjects; *P- value significant at p≤0.05. 
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4.21 The relationships of eGFR and Kidney function test with studied parameters 

The relation between kidney function tests with studied parameters is pointed out in 

Table 4.21. The Pearson’s correlation coefficient shown eGFR has positive significant 

correlation with Ca (r = 0.329, P = 0.001) and HDL (r = 0.236, P = 0.019). In contrast, 

negative significant correlation with %BUN (r = -0.315, P = 0.001), creatinine (r = -

0.682, P = 0.000), uric acid (r = -0.397, P = 0.000), K (r = -0.392, P = 0.000), 

triglycerides (r = -0.209, P = 0.038) and GFR (r = -0.800, P = 0.000). The Pearson’s 

correlation coefficient shown no significant correlation eGFR and weight (r = -0.189, P 

= 0.062), Height (r = -0.114, P = 0.262), BMI (r = -0.076, P = 0.46), waist circumference 

(r = -0.147, P = 0.148), hip circumference (r = -0.141, P = 0.165), WHR (r = -0.051, P 

= 0.623), neck circumference (r = -0.119, P = 0.247), %UBW (r = -0.166, P = 0.102), 

UBW results (r = -0.143, P = 0.16), albumin (r = -0.182, P = 0.071), hemoglobin (r = -

0.15, P = 0.144), phosphorous (r = -0.132, P = 0.194), Na (r = 0.161, P = 0.111), Cl (r = 

0.062, P = 0.543), cholesterol (r = 0.007, P = 0.945) and LDL (r = 0.026, P = 0.795). 

On the other side of the table 4.21, The Pearson’s correlation coefficient shown BUN 

have positive significant correlation with GFR (r = 0.288, P = 0.004), creatinine (r = 

0.289, P = 0.004), phosphorous (r = 0.27, P = 0.007) and uric acid (r = 0.251, P = 0.012). 

In contrast, negative significant correlation with eGFR (r = -0.315, P = 0.001). There 

was no significant correlation between BUN and weight (r = 0.048, P = 0.64), height (r 

= 0.119, P = 0.244), BMI (r = -0.011, P = 0.913), waist circumference (r = 0.099, P = 

0.334), hip circumference (r = 0.086, P = 0.4), WHR (r = 0.045, P = 0.662), neck 

circumference (r = 0.142, P = 0.166), %UBW (r = 0.074, P = 0.469), UBW results (r = 

-0.081, P = 0.426), albumin (r = 0.001, P = 0.995), hemoglobin (r = -0.149, P = 0.148), 

Na (r = -0.09, P = 0.378), K (r = 0.103, P = 0.311), Ca (r = -0.244, P = 0.015), Cl (r = -

0.167, P = 0.099), triglycerides (r = 0.076, P = 0.457), cholesterol (r = 0.057, P = 0.577), 

LDL (r = 0.081, P = 0.428) and HDL (r = -0.186, P = 0.065). 

Surely, the present study shows positive significant correlation between creatinine and 

height (r = 0.291, P = 0.004), albumin (r = 0.324, P = 0.001), uric acid (r = 0.399, P = 

0.000), GFR (r = 0.491, P = 0.000) and %BUN (r = 0.289, P = 0.004). In contrast, 

negative significant correlation with Ca (r = -0.342, P = 0.001) and eGFR (r = -0.682, P 
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= 0.000). There was no significant correlation between creatinine and weight (r = 0.201, 

P = 0.047), BMI (r = 0, P = 1.000), waist circumference (r = 0.121, P = 0.234), hip 

circumference (r = 0.133, P = 0.191), WHR (r = 0.031, P = 0.760), neck circumference 

(r = 0.156, P = 0.127), %UBW (r = 0.181, P = 0.074), UBW results (r = 0.15, P = 0.141), 

hemoglobin (r = 0.072, P = 0.483), phosphorous (r = 0.193, P = 0.056), Na (r = -0.128, 

P = 0.207), K (r = 0.309, P = 0.002), Cl (r = -0.093, P = 0.362), triglycerides (r = 0.107, 

P = 0.292), cholesterol (r = 0.024, P = 0.812), LDL (r = -0.029, P = 0.779) and HDL (r 

= -0.21, P = 0.037). 

Clearly, there was positive significant correlation between K and creatinine (r = 0.309, 

P = 0.002), Cl (r = 0.233, P = 0.020), LDL (r = 0.063, P = 0.537) and GFR (r = 0.356, 

P = 0.000). In contrast, there was negative significant correlation between K and Ca (r 

= -0.225, P = 0.025), eGFR (r = -0.392, P = 0.000) and HDL (r = -0.21, P = 0.037). On 

the other hand no significant correlation between K and weight (r = 0.067, P = 0.512), 

height (r = 0.096, P = 0.349), BMI (r = 0.017, P = 0.871), waist circumference (r = 

0.088, P = 0.391), hip circumference (r = 0.047, P = 0.648), WHR (r = -0.01, P = 0.925), 

neck circumference (r = 0.101, P = 0.323), %UBW (r = 0.084, P = 0.413), UBW results 

(r = 0.166, P = 0.102), %BUN (r = 0.103, P = 0.311), albumin (r = 0.062, P = 0.539), 

uric acid (r = 0.14, P = 0.168), hemoglobin (r = -0.066, P = 0.525), phosphorous (r = 

0.145, P = 0.154), Na (r = 0.032, P = 0.750), triglycerides (r = 0.168, P = 0.096) and 

cholesterol (r = 0.051, P = 0.619). 
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Table 0.22 The relationships of eGFR and Kidney function test with studied parameters 

Parameters 

eGFR BUN Creatinine  K 

r 
P-

value 
r 

P-

value 
r 

P-

value 
r 

P-

value 

Weight (kg) 
-

0.189 
0.062 0.048 0.640 0.201 0.047 0.067 0.512 

Height (cm) 
-

0.114 
0.262 0.119 0.244 0.291 0.004* 0.096 0.349 

BMI (kg/m2) 
-

0.076 
0.460 

-

0.011 
0.913 0.000 1.000 0.017 0.871 

Waist 

circumference 

(cm) 

-

0.147 
0.148 0.099 0.334 0.121 0.234 0.088 0.391 

Hip 

circumference 

(cm) 

-

0.141 
0.165 0.086 0.400 0.133 0.191 0.047 0.648 

WHR (cm) 
-

0.051 
0.623 0.045 0.662 0.031 0.760 

-

0.010 
0.925 

Neck 

circumference 

(cm) 

-

0.119 
0.247 0.142 0.166 0.156 0.127 0.101 0.323 

%UBW  
-

0.166 
0.102 0.074 0.469 0.181 0.074 0.084 0.413 

UBW results 
-

0.143 
0.160 

-

0.081 
0.426 0.150 0.141 0.166 0.102 

% BUN 
-

0.315 
0.001* - - 0.289 0.004* 0.103 0.311 

Creatinine 

(mg/dl) 

-

0.682 
0.000* 0.289 0.004* - - 0.309 0.002* 

Albumin (mg/dl) 
-

0.182 
0.071 0.001 0.995 0.324 0.001* 0.062 0.539 

Uric acid (mg/dl) 
-

0.397 
0.000* 0.251 0.012* 0.399 0.000* 0.140 0.168 

haemoglobin 

(g/dl) 

-

0.150 
0.144 

-

0.149 
0.148 0.072 0.483 

-

0.066 
0.525 

Phosphorous 

(mg/dl) 

-

0.132 
0.194 0.270 0.007* 0.193 0.056 0.145 0.154 
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Parameters 

eGFR BUN Creatinine  K 

r 
P-

value 
r 

P-

value 
r 

P-

value 
r 

P-

value 

Na (mmol/l) 0.161 0.111 
-

0.090 
0.378 

-

0.128 
0.207 0.032 0.750 

K (mmol/l) 
-

0.392 
0.000* 0.103 0.311 0.309 0.002 - - 

Ca (mmol/l) 0.329 0.001* 
-

0.244 
0.015 

-

0.342 
0.001* 

-

0.225 
0.025* 

Cl (mg/dl) 0.062 0.543 
-

0.167 
0.099 

-

0.093 
0.362 0.233 0.020* 

Triglycerides 

(mg/dl) 

-

0.209 
0.038* 0.076 0.457 0.107 0.292 0.168 0.096 

Cholesterol 

(mg/dl) 
0.007 0.945 0.057 0.577 0.024 0.812 0.051 0.619 

LDL (mg/dl) 0.026 0.795 0.081 0.428 
-

0.029 
0.779 0.063 0.537 

HDL (mg/dl) 0.236 0.019* 
-

0.186 
0.065 

-

0.210 
0.037 

-

0.210 
0.037* 

GFR 
-

0.800 
0.000* 0.288 0.004* 0.491 0.000* 0.356 0.000* 

eGFR 

(mL/min/1.73 

m2) 

- - 
-

0.315 
0.001* 

-

0.682 
0.000* 

-

0.392 
0.000* 

r: Pearson correlation; WHR: waist-to-hip ratio; %UBW:  percentage of usual body weight; BMI: body 

mass index; BUN: blood urea nitrogen; Hb: haemoglobin; Ph: Phosphorus; Na: Sodium; K: Potassium; 

Ca: Calcium and CL: Chloride; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density 

lipoprotein cholesterol; eGFR: estimated glomerular filtration rate. *P- value significant at p≤0.05. 
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4.22 The Relationships of Egfr with Dietary Studied 

Table 4.22 illustrated the relation between relationships of eGFR with dietary studied. 

The Pearson’s correlation coefficient shown no significant correlation between  eGFR 

and pita White (r = 0.071, P = 0.487), pita Wheat (r = 0.043, P = 0.674), rye bread (r = 

0.173, P = 0.086), home white bread (r = -0.037, P = 0.719), home bread wheat or mix 

(r = -0.057, P = 0.575), bread without yeast (r = 0.064, P = 0.526), boiled potato (r = -

0.121, P = 0.232), fried potato (r = -0.035, P = 0.728), sweet potato (r = -0.146, P = 

0.149), spaghetti/ macaroni (r = -0.091, P = 0.373), white rice (r = -0.093, P = 0.358), 

brown rice (r = -0.106, P = 0.296), pizza / pastries (r = 0.14, P = 0.167) and oatmeal (r 

= -0.048, P = 0.637).  

Clearly, eGFR level was positive significant correlations with chicken wing (r = 0.209, 

P = 0.038*), chicken gizzard (r = 0.234, P = 0.020*), shrimp (r = 0.229, P = 0.023*). 

On the other hand no significant correlations between eGFR and milk high fat (r = -

0.078, P = 0.445), milk low fat (r = 0.056, P = 0.582), yogurt high fat (chemnet) (r = -

0.063, P = 0.538), yogurt low/skim fat (r = -0.077, P = 0.451), cream cheese / cheese 

spreads (r = -0.116, P = 0.253), white cheese  (r = 0.109, P = 0.285), yellow or cocked 

cheese (r = 0.11, P = 0.277), powder-condensed milk (r = -0.015, P = 0.88), humus (r = 

0.063, P = 0.536), fava bean (r = 0.125, P = 0.219), egg (r = 0.022, P = 0.829), egg 

whites (r = 0.023, P = 0.822), mortadella (r = -0.049, P = 0.631), bastourma  (r = -0.029, 

P = 0.775), hot dogs (r = 0.014, P = 0.889), fish (r = 0.085, P = 0.401), tuna (r = -0.145, 

P = 0.153), sardine (r = 0.155, P = 0.126),  crabs (r = 0.104, P = 0.308), beef meat (r = 

0.023, P = 0.824), lamb meat (r = -0.003, P = 0.98),  turkey (r = 0.11, P = 0.278), liver 

(r = 0.062, P = 0.539) and olive oil (r = 0.016, P = 0.878). 

Regarding vegetables, eGFR level showed positive significant correlations with 

cauliflower (r = 0.281, P = 0.005*) and garlic (r = 0.23, P = 0.022*). The Pearson’s 

correlation coefficient shown no significant correlation between  eGFR and okra (r = -

0.05, P = 0.623), mollokhia (r = 0.008, P = 0.941), pea (r = 0.001, P = 0.99), white bean 

(r = 0.085, P = 0.401), green bean (r = 0.011, P = 0.915), spinach (r = 0.147, P = 0.147), 

cabbage (r = 0.089, P = 0.382), zucchini (r = 0.049, P = 0.631), eggplant (r = -0.029, P 
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= 0.774), cucumber (r = 0.027, P = 0.793), tomato (r = -0.017, P = 0.869), bell pepper 

(r = 0.043, P = 0.67), avocado (r = -0.108, P = 0.289), broccoli (r = -0.06, P = 0.558) 

and onion (r = 0.152, P = 0.132). 

Obviously, The Pearson’s correlation coefficient shown no significant correlation 

between  eGFR and all studied fruits such as apple (r = 0.084, P = 0.408), orange (r = -

0.049, P = 0.627), grapefruit (r = 0.092, P = 0.367), tangerines  (r = -0.106, P = 0.297), 

banana (r = 0.174, P = 0.084), kiwi (r = 0.131, P = 0.195), persimmons (r = 0.01, P = 

0.921), pomegranate (r = 0.114, P = 0.26), carrot  (r = -0.035, P = 0.73), dates (r = 0.025, 

P = 0.808) and dry fruits (r = -0.077, P = 0.449).  

The Pearson’s correlation coefficient also shown no significant correlation between  

eGFR and all studied soup such as instant soup (r = 0.043, P = 0.671), vegetable soup (r 

= 0.053, P = 0.605), bean soup (r = 0.182, P = 0.071), lentil soup (r = 0.081, P = 0.425), 

chicken soup (r = -0.026, P = 0.798), meat soup (r = -0.009, P = 0.933), fish soup (r = -

0.037, P = 0.713), mushrooms (r = 0.096, P = 0.347), soup (r = , P = ), turkey (r = 0.11, 

P = 0.278), liver (r = 0.062, P = 0.539) and olive oil (r = 0.016, P = 0.878).  

On the other side of the table 4.22, the Pearson’s correlation coefficient shown eGFR 

have positive significant correlation with mayonnaise salad (r = 0.239, P = 0.017) and 

corn salad (r = 0.2, P = 0.047). Conversely, there was no significant correlation with 

simple salad  (r = -0.15, P = 0.139), vegetable salad (r = -0.036, P = 0.727), dressing 

sauce (r = -0.159, P = 0.116), dill (r = 0.166, P = 0.102), fennel (r = 0.123, P = 0.226), 

parsley (r = 0.103, P = 0.31), radish (r = 0.035, P = 0.729) and beet roots (r = -0.011, P 

= 0.916). 

The Pearson’s correlation coefficient shown no significant correlation between eGFR 

and all studied beverages e.g. water (r = -0.091, P = 0.368), soft drinks (r = -0.173, P = 

0.086), juices (r = -0.027, P = 0.792), milk chocolate  (r = -0.05, P = 0.626), coffee (r = 

-0.076, P = 0.453), tea (r = 0.209, P = 0.038), green tea (r = -0.08, P = 0.431) and  herbal 

tea (r = 0.035, P = 0.734).  

Regarding miscellaneous, The Pearson’s correlation coefficient shown no significant 

correlation between  eGFR and all miscellaneous items studied, spices (paprika/chili 
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powder) (r = 0.107, P = 0.293), dates (r = -0.073, P = 0.471), chips (r = -0.008, P = 

0.935), mix nuts (r = 0.121, P = 0.234), almond (r = 0.061, P = 0.547), cashew  (r = 

0.021, P = 0.839), peanut (r = 0.017, P = 0.87), walnut (r = 0.081, P = 0.428), watermelon 

seeds (r = -0.039, P = 0.703), pumpkin seeds (r = 0.025, P = 0.803), canned food (r = -

0.124, P = 0.22), fast food (r = 0.096, P = 0.342), pickles (r = -0.007, P = 0.946), ketchup 

(r = -0.053, P = 0.6), noodles (r = -0.136, P = 0.178), dark chocolate (r = -0.049, P = 

0.631), pudding/ sahlab (r = -0.112, P = 0.268), ice-cream (r = -0.102, P = 0.316), 

biscuits/ crackers/ pancakes  (r = 0.067, P = 0.509), pretzels (r = 0.138, P = 0.172), liver 

(r = 0.062, P = 0.539) and olive oil (r = 0.016, P = 0.878). 

Table 0.23 The relationships of eGFR with dietary studied 

Parameters 

eGFR 

r 
P-

value 
 r 

P-

value 
 r 

P-

value 

Carbohy

drates 
  

Vegeta

ble

s 

  

Salad 

  

Pita White 0.071 0.487 Okra -0.050 0.623 Simple 

salad  

-0.150 0.139 

Pita Wheat 0.043 0.674 Mollok

hia 

0.008 0.941 Vegetable 

salad 

-0.036 0.727 

Rye bread 0.173 0.086 Pea 0.001 0.990 Mayonnai

se 

salad 

0.239 0.017

* 

Home Bread 

White 

-0.037 0.719 White 

bea

n 

0.085 0.401 Corn salad 0.200 0.047

* 

Home Bread 

Wheat or 

mix 

-0.057 0.575 Green 

bea

n 

0.011 0.915 Dressing 

sauce 

-0.159 0.116 
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Parameters 

eGFR 

r 
P-

value 
 r 

P-

value 
 r 

P-

value 

Bread without 

Yeast 

0.064 0.526 Spinac

h 

0.147 0.147 Dill 0.166 0.102 

Boiled potato -0.121 0.232 Cabba

ge 

0.089 0.382 Fennel 0.123 0.226 

Fried potato -0.035 0.728 Caulifl

ow

er 

0.281 0.005

* 

Parsley 0.103 0.310 

Sweet potato -0.146 0.149 Zucchi

ni 

0.049 0.631 Radish 0.035 0.729 

Spaghetti/ 

macaroni 

-0.091 0.373 Eggpla

nt 

-0.029 0.774 Beet roots -0.011 0.916 

White rice -0.093 0.358 Cucum

ber 

0.027 0.793 Beverage

s 

  

Brown rice -0.106 0.296 Tomat

o 

-0.017 0.869 Water -0.091 0.368 

Pizza / 

Pastries 

0.140 0.167 Bell 

pep

per 

0.043 0.670 Soft 

drinks 

-0.173 0.086 

Oatmeal -0.048 0.637 Avoca

do 

-0.108 0.289 Juices -0.027 0.792 

Protein 

  Brocco

li 

-0.060 0.558 Milk 

chocol

ate  

-0.050 0.626 

Milk high fat -0.078 0.445 Garlic 0.230 0.022

* 

Coffee -0.076 0.453 

Milk low fat 0.056 0.582 Onion 0.152 0.132 Tea 0.209 0.038

* 
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Parameters 

eGFR 

r 
P-

value 
 r 

P-

value 
 r 

P-

value 

Yogurt high 

fat 

(Chemnet) 

-0.063 0.538 Fruits 

  

Green tea -0.080 0.431 

Yogurt 

low/skim 

fat 

-0.077 0.451 Apple 0.084 0.408 Herbal tea 0.035 0.734 

Cream 

cheese/ch

eese 

spreads 

-0.116 0.253 Orange -0.049 0.627 Miscellan

eous 
  

White cheese  0.109 0.285 Grapef

ruit 

0.092 0.367 Spices 

(papri

ka/chil

i 

powde

r) 

0.107 0.293 

Yellow or 

cocked 

cheese 

0.110 0.277 Tanger

ine

s  

-0.106 0.297 Dates -0.073 0.471 

Powder-

condensed 

milk 

-0.015 0.880 Banan

a 

0.174 0.084 Chips -0.008 0.935 

Humus 0.063 0.536 Kiwi 0.131 0.195 Mix nuts 0.121 0.234 

Fava bean 0.125 0.219 Persim

mo

ns 

0.010 0.921 Almond 0.061 0.547 
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Parameters 

eGFR 

r 
P-

value 
 r 

P-

value 
 r 

P-

value 

Egg 0.022 0.829 Pomeg

ran

ate 

0.114 0.260 Cashew  0.021 0.839 

Egg whites 0.023 0.822 Carrot  -0.035 0.730 Peanut 0.017 0.870 

Mortadella -0.049 0.631 Dates 0.025 0.808 Walnut 0.081 0.428 

Bastourma  -0.029 0.775 Dry 

frui

ts 

-0.077 0.449 Watermel

on 

seeds 

-0.039 0.703 

Hot dogs 0.014 0.889 Soup 
  

Pumpkin 

seeds 

0.025 0.803 

Fish 0.085 0.401 Instant 

sou

p 

0.043 0.671 Canned 

food 

-0.124 0.220 

Tuna -0.145 0.153 Vegeta

ble 

sou

p 

0.053 0.605 Fast food 0.096 0.342 

Sardine 0.155 0.126 Bean 

sou

p 

0.182 0.071 Pickles -0.007 0.946 

Shrimp 0.229 0.023

* 

Lentil 

sou

p 

0.081 0.425 Ketchup -0.053 0.600 

Crabs 0.104 0.308 Chicke

n 

sou

p 

-0.026 0.798 Noodles -0.136 0.178 
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Parameters 

eGFR 

r 
P-

value 
 r 

P-

value 
 r 

P-

value 

Beef meat 0.023 0.824 Meat 

sou

p 

-0.009 0.933 Dark 

chocol

ate 

-0.049 0.631 

Lamb meat -0.003 0.980 Fish 

sou

p 

-0.037 0.713 Pudding/ 

sahlab 

-0.112 0.268 

Chicken wing 0.209 0.038

* 

Mushr

oo

ms 

Soup 

0.096 0.347 Ice-cream -0.102 0.316 

Chicken 

Gizzard 

0.234 0.020

* 

Biscuits/ 

cracke

rs/ 

pancak

es  

0.067 0.509 

Turkey 0.110 0.278 Pretzels 0.138 0.172 

Liver 0.062 0.539 
 

Olive oil 0.016 0.878 

eGFR: estimated glomerular filtration rate. *P- value significant at p≤0.05.  
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4.23 Studied parameters after intervention among cases (pre- and  post intervention) and 

controls 

Table 4.23 shows the mean values of Studied parameters after intervention among cases 

(pre- and  post intervention) and controls, there was no statistical significance between 

controls and pre- intervention cases for weight  (75.3±20.7 vs. 72.9±20.6 Kg, t = -0.566, 

P = 0.573), Waist circumference  (97.1±17 vs. 93.3±17.5 cm, t = -1.091, P = 0.278), Hip 

circumference   (102.1±15 vs. 98.3±16.9 cm, t = -1.184, P = 0.239), Creatinine (8.2±2.6 

vs. 8.0±2.8 mg/dl, t = -0.364, P = 0.717), eGFR (9.0±4.1 vs. 10.3±7.7  mL/min/1.73 m2, 

t = 0.987, P = 0.326), Na  (132.9±7.1 vs. 133.2±2.8 mmol/l, t = 0.318, P = 0.751), K  

(5.4±1 vs. 5.1±0.9 mmol/l, t = -1.419, P = 0.159), Ca (8±1.2 vs. 7.8±1.2 mg/dl, t = -0.723, 

P = 0.471), Cl (103.4±6.3 vs. 103.7±5.5 mmol/l, t = 0.265, P = 0.791), Ph (4.8±1.4 vs. 

5.3±1.7 mg/dl, t = 1.645, P = 0.103) for controls and pre- intervention cases, respectively. 

To summarize, the results showed no association between controls and pre- intervention 

cases for parameters studied.  

Regarding post-intervention cases and controls, Student's t-test showed eGFR statistical 

significance between post- and pre-intervention in eGFR (14.2±5.4 vs. 9.0±4.1 

mL/min/1.73 m2, t = 5.446, P = 0.000) and lower statistically significantly between post- 

intervention and controls in creatinine (6.5±1.9 vs. 8.2±2.6 mg/dl, t = -3.564, P = 0.001), 

K (4.9±0.9 vs. 5.4±1 mmol/l, t = -2.592, P = 0.011) and Ca (7.4±0.9 vs. 8±1.2 mg/dl, t = 

-2.51, P = 0.014). In contrast, there was no statistical significance between controls and 

post- intervention cases for weight  (75.3±20.7 vs. 71±20.5 Kg, t = -1.045, P = 0.299), 

Waist circumference  (97.1±17 vs. 93±16.6 cm, t = -1.209, P = 0.229), Hip circumference   

(102.1±15 vs. 99.1±13.5 cm, t = -1.034, P = 0.304), Na  (132.9±7.1 vs. 128.9±25.7 

mmol/l, t = -1.05, P = 0.296), Cl (103.4±6.3 vs. 103.6±6.7 mmol/l, t = 0.189, P = 0.85) 

and  Ph (4.8±1.4 vs. 4.5±1.6 mg/dl, t = -0.771, P = 0.443). 

Clearly, paired t-test illustrated higher statistical significance between post- and pre-

intervention in eGFR (14.2±5.4 vs. 10.3±7.7. mL/min/1.73 m2, t = 3.453, P = 0.001). In 

contrast, there was lower statistical significance between post- and pre-intervention in 

creatinine (6.5±1.9 vs. 8.0±2.8 mg/dl, t = -3.979, P = 0.000) and Ph (4.5±1.6 vs. 5.3±1.7 

mg/dl, t = -2.619, P = 0.012). Surely, there was no statistical significance between pre 
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and post- intervention in cases for weight  (72.9±20.6 vs. 71±20.5 Kg, t = -1.3, P = 0.200), 

waist circumference  (93.3±17.5 vs. 93±16.6 cm, t = -0.298, P = 0.767), hip 

circumference   (98.3±16.9 vs. 99.1±13.5 cm, t = 0.489, P = 0.627),  Na  (133.2±2.8 vs. 

128.9±25.7 mmol/l, t = -1.215, P = 0.23), K  (5.1±0.9 vs. 4.9±0.9 mmol/l, t = -1.301, P = 

0.199), Ca (7.8±1.2 vs. 7.4±0.9 mg/dl, t = 0.006, P = 0.995) and Cl (103.7±5.5 vs. 

103.6±6.7 mmol/l, t = -0.076, P = 0.94), respectively. 

Clearly, the present study shown there was significant association between new protocol 

diet and increase eGFR with decrease serum creatinine and some electrolytes. 
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Table 0.24 Studied parameters after intervention among cases (pre- and  post 

intervention) and controls 

Parameters 

Controls 

(n=50) 

Mean±SD 

Cases (n=50) 

t P-value 
Pre- 

intervention 

Mean±SD 

Post- 

intervention 

Mean±SD 

Weight (kg) 

(Min-Max) 

75.3±20.7 

(40-126) 

72.9±20.6 

(42-148) 

71±20.5 

(42-143) 

-0.566a 0.573 a 

-1.300b 0.200 b 

-1.045c 0.299 c 

Waist 

circumference 

(cm) 

(Min-Max) 

97.1±17 

(66-142) 

93.3±17.5 

(71-147) 

93±16.6 

(63-145) 

-1.091 a 0.278 a 

-0.298 b 0.767 b 

-1.209 c 0.229 c 

Hip 

circumference 

(cm) 

(Min-Max) 

102.1±15 

(66-143) 

98.3±16.9 

(40-155) 

99.1±13.5 

(79-146) 

-1.184 a 0.239 a 

0.489 b 0.627 b 

-1.034 c 0.304 c 

Creatinine 

(mg/dl) 

(Min-Max) 

8.2±2.6 

(3.6-16.9) 

8.0±2.8 

(1.3-14) 

6.5±1.9 

(2.9-11.3) 

-0.364 a 0.717 a 

-3.979 b 0.000 b 

-3.564 c 0.001 c 

eGFR 

(mL/min/1.73 m2) 

(Min-Max) 

9.0±4.1 

(3.6-21.5) 

10.3±7.7 

(4.3-54.9) 

14.2±5.4 

(6.6-32.2) 

0.987 a 0.326 a 

3.453 b 0.001 b 

5.446 c 0.000 c 

Na (mmol/L) 

(Min-Max) 

132.9±7.1 

(90-141) 

133.2±2.8 

(123-139) 

128.9±25.7 

(4.3-140.5) 

0.318 a 0.751 a 

-1.215 b 0.230 b 

-1.050 c 0.296 c 

K (mmol/l) 

(Min-Max) 

5.4±1 

(3.6-7.6) 

5.1±0.9 

(2.3-7.3) 

4.9±0.9 

(3.4-9.0) 

-1.419 a 0.159 a 

-1.301 b 0.199 b 

-2.592 c 0.011 c 

Ca (mg/dl) 

(Min-Max) 

8±1.2 

(4.2-10.8) 

7.8±1.2 

(4.9-10.4) 

7.4±0.9 

(5.3-9.9) 

-0.723 a 0.471 a 

0.006 b 0.995 b 

-2.510 c 0.014 c 

Cl (mmol/l) 

(Min-Max) 

103.4±6.3 

(68-115) 

103.7±5.5 

(95-134) 

103.6±6.7 

(97.5-133.8) 

0.265 a 0.791 a 

-0.076 b 0.940 b 

0.189 c 0.850 c 

Ph (mg/dl) 

(Min-Max) 

4.8±1.4 

(2.5-8.5) 

5.3±1.7 

(2-10) 

4.5±1.6 

(2.5-10.9) 

1.645 a 0.103 a 

-2.619 b 0.012 b 

-0.771 c 0.443 c 
a: compare controls versus cases (pre-treatment); b: compare pre- versus post-treatment 

in cases; c: compare controls versus cases (post-treatment); n: number of subjects; SD: 

standard deviation; t: Student's t-test for compares controls versus cases (pre- and  post 

treatment) and paired t-test for compare pre- and  post treatment among cases; Ph:  
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4.25 The relation between adherence and Parameters different between post and 

pre-interventions. 

The percentage of Adherence among study population was 27.8±13.3 (Table 4.24). The 

relation between adherence levels and parameters different between post and pre-

interventions shown in table 4.24. There was no statistically significantly between controls 

and pre- intervention cases for adherence and parameters different post and pre 

interventions for weight  (r = 0.03, P = 0.834), waist circumference  (r = 0.023, P = 0.877), 

hip circumference  (r = -0.089, P = 0.541), creatinine (r = -0.177, P = 0.223), eGFR (r = 

0.104, P = 0.477), Na (r = -0.213, P = 0.142), K  (r = -0.021, P = 0.886), Ca (mg/dl) (r = 

0.212, P = 0.144), Cl (r = 0.007, P = 0.959) and Ph (r = -0.171, P = 0.241). 

Table 0.25 The percentage of Adherence among study population 

 
Mean±SD 

Adherence (%) 

(Min-Max) 

27.8±13.3 

(0-47) 
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Table 0.26 the relation between adherence and Parameters different between post and 

pre-interventions 

Different between post and pre-in Parameters 
Adherence (%) 

r P-value 

Weight (kg) 0.030 0.834 

Waist circumference (cm) 0.023 0.877 

Hip circumference (cm) -0.089 0.541 

Creatinine (mg/dl) -0.177 0.223 

eGFR (mL/min/1.73 m2) 0.104 0.477 

Na (mmol/L) -0.213 0.142 

K (mmol/l) -0.021 0.886 

Ca (mg/dl) 0.212 0.144 

Cl (mmol/l) 0.007 0.959 

Ph (mg/dl) -0.171 0.241 

Ph: phosphorus; Na: sodium; K: potassium; Ca: calcium and CL: Chloride; eGFR: 

estimated glomerular filtration rate. *P- value significant at P ≤ 0.05. 
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Chapter 5 

Discussion 
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In this chapter, the researcher attempts to explain the findings of this study in the light of 

other studies.  

This randomized controlled trials (RCTs) design, includes 100 patients divided into two 

groups; 50% an experimental group of 50 patients, and a controlled group of 50 patients, 

from the Artificial Kidney Department of al Shifa Medical Complex  

The findings of this study go in agreement with the findings of other similar studies, and 

also disagrees with other studies that questioned whether diet patterns can result in 

changes in biochemical parameters as well as eGFR among adults with CKD on 

haemodialysis.  

The renal diet has traditionally been regarded as one of the most complex medical 

nutrition therapies to teach, understand, and implement. Specifically, patients are 

instructed to limit fruits, vegetables, nuts, legumes, dairy, and whole grains because of 

both phosphorus and potassium concerns. Furthermore, haemodialysis patients are often 

encouraged to decrease fluid intake to control interdialytic weight gain. These restrictions 

can result in frustration, lack of autonomy, and the perception that there is nothing left to 

eat (Birute et al. 2016). In this study, the researcher proves this notion or perception 

wrong by offering a variety of alternatives in quality not just quantity.  

This study has followed a systematic approach to analysis in order to realise the intended 

goal and objectives. 

The researcher has used three main types of data analyses: a) matching between control 

and experimental groups to avoid confounding between the groups; b) examining the 

relationship between eGFR and difference parameters (anthropometric, biochemical and 

nutritional); and c) studying the parameters after intervention among experimental (pre-

and  post intervention) and control. 
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5.1 Matching between control and experimental groups: 

5.1.1 Sociodemographic data among the study population: 

Demographic data, including age, sex, residency, material status, education level, 

occupation presented in this study have not been identified as statistically significant in 

spite of their negative perception on different aspects of their patterns under the 

motivation of quality of life conditions. The researcher due this to low number of sample 

size. Plantinga (2015) describes end-stage renal disease (ESRD) quality of care for 6,594 

patients and conclude that area-based socioeconomic measures of lower educational 

attainment and greater poverty were associated with inadequate pre-ESRD nephrology 

care (Plantinga et al. 2015). 

5.1.2 Anthropometric measurements  

Malnutrition in dialysis population is associated with significant morbidity and mortality. 

Nutritional assessment is a neglected area in haemodialysis (HD) patients in developing 

countries. By matching of anthropometric measurements between control and 

experimental groups, the sign of malnutrition is present for majority of the sample size. 

The median of usually body weight is 74.5% which mean severe malnutrition status 

present among patients, in spite of the acceptable value of BMI 27,3 which indicate that 

majority of patients are overweight. The researcher showed that %UBW explain the real 

nutrition status because during the haemodialysis process patients lose a lot of nutrients 

and there is no nutrition plan to retrieve those elements accurately. In according to 

Serigne et al. (2018) showed that elderly haemodialysis patients are vulnerable. They are 

really malnourished.  

In the same context, Garagarza (2018) showed that the body composition is overhydrated, 

and some biochemical parameters are deteriorated. 

At the same time, other researchers said that the nutritional status was assessed by a 

predesigned questionnaire including subjective global assessment (SGA). 

Anthropometric measurements, peripheral neuropathy, and pertinent laboratory 

parameters were checked. Malnutrition appeared more prevalent in males, however, 

statistically not significant (P = 0.063). On univariate and multivariate analysis, no 
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significance was found across well-nourished and malnourished patients in terms of age, 

body mass index, calorie count, duration and frequency of dialysis, dry weight, 

interdialytic weight loss or gain in the past six months, body fat percentage, serum 

albumin, blood pressure, intradialytic hypotension, urea reduction ration, Kt/Vurea, 

peripheral neuropathy, and comorbidities (Ali Bokhari et al. 2018). 

5.1.3 Biochemical parameters: 

The biochemical parameters matched between control and experimental not reach to level 

of significance at P0.05, the consequence is accumulative with biochemical parameters 

disturbance and risk of increasing of mortality rate. 

The researcher observed a risk of mortality possible because of the high level of 

creatinine and BUN. Inaguma et al. (2018) showed also that the BUN/Cr ratio at the time 

of initiation of dialysis was associated with all-cause mortality. 

At the same contest, Kalantar-Zadeh et al. (2003) demonstrated that low serum albumin 

level and reduced protein level was strongly associated with mortality in haemodialysis 

patients. Insignificant results obtained by the researcher may be have the same strength 

relationship with mortality in studied sample, which need more investigation on big 

sample size. 

The researcher proved that both control and experimental group have elevated uric acid 

level, this fact is compatible with other researchers that said uric acid-lowering therapy 

may be effective in retarding the progression of CKD (Xuemei et al.2018). At the same 

context (Pascual, 2018) said that Hyperuricemia is an independent risk factor for renal 

function decline. 

Although, Alaraj M et al (2016) concluded that uric acid lowering drugs can increase HD 

efficiency in subjects, particularly in the < 50 years of age.  

Severe hypocalcemia (SH) is a common and serious complication in dialysis patients 

with secondary hyperparathyroidism (SHPT) after parathyroidectomy (PTX) (Ho et al. 

2017). Secondary hyperparathyroidism (SHPT) is a complication of CKD, especially 

common in patients with end-stage renal disease (ESRD) (Moldovan et al 2015). 
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Therefore, early identification of risk factors and preventative calcium supplement can 

help pre-empt hypocalcemia and avoid serious consequences. However, relevant studies 

addressing this issue are scanty and heterogeneity in nature, and results are conflicting 

(Moldovan et al 2015). The researcher showed that matching between control and 

experimental not reach significant level because all patients suffering from hypocalcemia, 

a borderline median is very low (7.9mg/dl) for both groups, where 7.5mg/dl is a 

minimum value. The researcher considers a low of calcium level is one of the risk 

independent factors according to this study. In the contrast, Sun et al. 2018 confirm that 

exist a latency between the laboratory result of clinical symptoms or low serum calcium 

level and treatment. While Sato et al. (2018) showed that A high Ca-Mg ratio was 

significantly associated with all-cause and cardiovascular mortality, and it was more 

accurate than serum Mg. 

Patients with CKD exhibit significant alterations in lipoprotein metabolism, dyslipidemia 

is one of the common risk factors for atherosclerotic changes in patients of CKD. Shah 

confirms the presence of atherogenic lipid prole in patients of CKD which can lead to 

increased morbidity and mortality due to additional cardiovascular risks (Shah et al. 

2018). While the researcher showed normal lipid profile values among the sample size, 

this contradiction may be due to the level of cardiovascular disease, respectively present 

of atherosclerosis. Although, Tae et al. 2018 mention that malnutrition and inflammation 

may explain the increased risk for mortality in patients with decreasing serum HDL-C 

concentrations over time, these indices do not mitigate the elevated risk in patients with 

rising serum HDL-C. We found that increasing serum HDL-C over time is paradoxically 

associated with worse outcomes in incident haemodialysis patients (Tae et al. 2018). 

The researcher observed inverse correlation between HDL and eGFR in aspect that low 

HDL level may increase the risk of eGFR. This fact came in harmony with Ong et al. 

2018 that showed higher HDL cholesterol levels were associated with lower risk of eGFR 

decline in patients with normal eGFR at baseline (Ong et al. 2018). 

As a consensus that hemoglobin has a negative effect among renal dialysis patients 

(Wataru et al. 2018), (William, 2015) and (Kasper, et al. 2005). 
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5.1.4 Clinical data among the study population 

As the haemodialysis patients are exposed to several diseases, we discussed this item in 

seven sections includes CKD, medication, haemodialysis process, Bone disease, anemia, 

hypertension, and diabetes. Approximative forty questions asked for the patients the 

researcher observed none of the questions reach to statistically significance which mean 

negative influence upon the patients, such as lack of continuous educations regarding to 

their disease by other members of healthcare team also lack interest or lack of active 

participation in the education program by some patients. These results came in 

concordance with other researchers, Wu et al. (2009) multidisciplinary predialysis 

education may decrease the incidence of dialysis and reduce mortality in late-stage CKD 

patients. Also, Sathvik et al. (2007) confirms that medication knowledge of the 

haemodialysis patients was extremely poor at baseline in both the study groups (Study 

population consisted of 90 haemodialysis patients, randomized into two groups).  

Conversely, Lim et al. (2018) showed that education did not improve calcium-phosphate 

product. However, education partly corrected proper timing of phosphate binder intake 

and partly lowered the phosphate-to-protein ratio from dietary intake, in spite of 

statistical insignificance. 

5.1.5 Dietary assessment among the study population 

Diet counseling and nutrition education are recommended in the prevention and 

management of CKD and end‐stage renal disease (ESRD). Dietary guidelines for 

haemodialysis patients are considered very restrictive because of the need to limit 

retained water and to monitor for elevated electrolytes (potassium, sodium, and 

phosphates). Although, in stage 5 CKD, dietary restrictions such as the elimination of 

products rich in potassium, sodium, phosphates, and sulfur-containing amino acids are 

indicated (Piccoli et al. 2017). The diets can reduce accumulation of potentially toxic 

metabolic products derived from protein and amino acid degradation, maintain a healthier 

balance of body water, sodium, potassium, phosphorus, calcium and other minerals, and 

prevent or improve protein-energy wasting (Kopple, 2018). However, patients often find 

it difficult to choose a permissible food product, and either do not comply with the 



143 
 

restraints and categorically reject dietary guidelines, or they passionately adhere to the 

diet while eliminating most food products, and in consequence do not meet the required 

energy intake (Maraj et al. 2018). 

Matching of dietary assessment showed the importance and necessary of diet counseling 

among the patients, the researcher observed that carbohydrates representative by pita 

bread, potato, pizza and oatmeal with negative effect on the health status of the patients, 

the researcher due the results to present of yeast (high purine diet) which increase the 

level of uric acid and potato which consider the heist content of potassium 

(926mg/middle piece vs 451mg for banana) (Nutritiondata.self.com). While in protein a 

lot of nutrients items played a negative impact on haemodialysis patients such as milk, 

yogurt, cheese (all types), humus, fava bean, bastourma, fish (all types), beef, lamb, 

turkey and olive oil. 

Koppe et al. (2018) mentioned that a healthy diet including many fruits and vegetables, 

fish, legumes, whole grains, and fibers and a cutting down on red meat, sodium, and 

refined sugar intake were associated with a decreased risk of incident CKD. In contrast, 

red meat intake increased the risk for developing end-stage renal disease.  

Maraj et al. (2018) confirm that the strict dietary restrictions in CKD are difficult to 

fulfill, and if strictly followed, may lead to protein-calorie malnutrition. 

The researcher reaches to most of fruits and vegetables statistically non-significant, as 

well as a negative impact on haemodialysis patients, this fact is explicable because the 

key electrolytes to monitoring potassium, sodium, and phosphates are difficult to 

distinguish in fruits and vegetables and need in-depth investigation to manage in the diet. 

Most potassium-rich foods are considered heart-healthy nutrients with high fiber, high 

anti-oxidant vitamins and high alkali content such as fresh fruits and vegetables; hence, 

the main challenge of dietary potassium management is to maintain high fiber intake and 

a low net fixed-acid load, because constipation and metabolic acidosis are per se major 

risk factors for hyperkalaemia (Cupisti et al., 2018). 
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In the early stages of CKD, even very high potassium intake is not sufficient to cause 

hyperkalaemia and external potassium balance is generally neutral, unless therapies 

reducing net intracellular shift or renal excretion capacity are administered. This is an 

important consideration since high potassium diets are useful in patients with CKD 

because they have been associated with favorable cardiovascular and renal outcomes 

(Palmer and Clegge, 2016), (Burnier, 2018). However, in advanced stages of CKD and in 

ESRD a positive external potassium balance, namely a dietary input that surpasses 

output, has a crucial role in engendering hyperkalaemia (Gumz, 2015), (Palmer and 

Clegge, 2016), and its prevention requires (among others) a balanced management of 

dietary potassium load Kovesdy, C.P. (2014), (Kovesdy, C.P. et al. 2017). However, 

higher dietary potassium intake was associated with increased death risk in long-term 

haemodialysis patients, even after adjustments for serum potassium level; dietary protein; 

energy and phosphorus intake; and nutritional and inflammatory marker levels (Cupisti et 

al., 2018). 

In contrast, Siener (2018) consider that dietary composition can strongly affect acid–base 

balance. Major determinants of net endogenous acid production are the generation of 

large amounts of hydrogen ions, mostly by animal-derived protein, which is 

counterbalanced by the metabolism of base-producing foods like fruits and vegetables. 

Alkali therapy of chronic metabolic acidosis can be achieved by providing an alkali-rich 

diet or oral administration of alkali salts. The primary goal of dietary treatment should be 

to increase the proportion of fruits and vegetables and to reduce the daily protein intake 

to 0.8–1.0 g per kg body weight (Siener, 2018). On the other hand, low-protein diet has 

been found to slow the progression of renal disease, while a neuroprotein or high-protein 

diet may enhance uremic symptoms and hyperphosphatemia (González-Parra, 2012). 

The researcher investigates the influence of beverage intake among the study population, 

were soft drinks, juices, milk chocolate appear with negative effect on haemodialysis 

patients even herbs beverages. 

The control of phosphatemia has been increasingly recognized as an important strategy 

for dialysis patients’ because hyperphosphatemia is a risk factor for cardiovascular 

diseases, progression of kidney disease, and mortality in CKD as a whole. Dietary 
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phosphate comes in an organic form (phospholipids and phosphoproteins), such as meat 

and dairy products, and in an inorganic form as food additives that are increasingly added 

to processed foods and beverages. However, estimates of dietary phosphate intake rarely 

considers the amount of phosphorus in mineral supplements, water, or food additives 

(Watanabe, 2018). 

Chronic, low‐grade inflammation is a common comorbid condition in CKD, and 

particularly in chronic dialysis patients. Levels of proinflammatory cytokines, as well as 

C‐reactive protein, are elevated in chronic dialysis patients. Multiple factors likely 

contribute to chronic inflammatory activation in kidney disease patients including the 

uremic milieu, lifestyle and epigenetic influences, infectious and thrombotic events, the 

dialysis process, and dysbiosis. Increased inflammatory markers in both CKD and 

chronic dialysis patients are associated with adverse clinical outcomes including all‐cause 

mortality, cardiovascular events, kidney disease progression, protein energy wasting and 

diminished motor function, cognitive impairment, as well as other adverse consequences 

including CKD‐mineral and bone disorder, anemia, and insulin resistance (Nowak, 2018).  

The researcher assumes that the importance of effectively addressing nutrition with 

patients has grown given the increasing prevalence of obesity, hypertension, and 

diabetes; conditions which influence CKD/ESRD. Dietary advice for individuals with 

CKD/ESRD can be seen as complex; and successful dietary management requires careful 

planning, periodic assessment of nutritional status, as well as monitoring of dietary 

compliance. Potential uses of dietary therapy for patients with far advanced, Stage 5 

CKD protein–energy wasting (PEW):  

1. Delay CKD progression (controversial) (Aparicio et al. 2013). 

2. Reduce disorders in body water and mineral balances and uremic toxicity 

(Kitiyakara et al. 2003). 

3. Prevent PEW or vitamin or mineral malnutrition (Chan et al. 2014). 

4. Improve quality of life (by postponing dialysis therapy, maintaining better 

nutrition, and possibly delaying loss of GFR and reducing inflammatory stress). 
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5. Placement and thereby avoid need for insertion of temporary vascular access 

catheter (Duenhas, 2013). 

 

5.2 Relationship between eGFR and kidney functions with difference parameters 

5.2.1 Relationship between eGFR and kidney functions with anthropometric 

measurements 

All anthropometric measurements through haemodialysis patients appear as no 

significant in the study and negative association with Pearson correlation which mean 

very weak or none correlation. All anthropometric indicators had significant negative 

correlations to eGFR (P < 0.05), this fact mean that malnutrition is associated with high 

risk of haemodialysis patients presents in the study. Dong et al. (2018) in agree with the 

researcher results, his study  was to assess the association between CKD and obesity in 

predicting CKD among Chinese adults, distinguishing between 5 different adiposity 

indices: visceral fat index (VFI), percentage body fat (PBF), body mass index (BMI), 

waist circumference (WC) and waist-to-height ratio (WHtR), for a total of 29,516 

participants aged 35 years or above, Dong is obtain the similar results that obesity is 

associated with an increased risk of CKD. Furthermore, PBF was a better predictor for 

identifying CKD than other adiposity indices (BMI, WC, WHtR, and VFI). 

In the same context, Ghatge (2018) studied the correlation of eGFR levels with lipids, 

body mass index, waist circumference and fasting blood sugar was performed using 

correlation analysis. EGFR did not show any correlation with any of the above-

mentioned risk factors, these results are in concordance with the researcher results. 

The researcher also observed that anthropometric measurements are none significant with 

BUN and creatinine, this result become in concordance with Svein that reach to 

creatinine did not associate significantly with lean mass (Svein, 2017). 
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5.2.2 Relationship between eGFR and kidney functions with biochemical 

parameters 

Estimates of GFR based on MDRD equation, showed that statistical significant with 

BUN, uric acid, k, ca, triglycerides and HDL. The researcher explains results as 

significant predictor especially for uric acid and triglycerides. 

High levels of blood urea nitrogen (BUN) have been demonstrated as risk factor for 

patients with acute decompensated heart failure. However, this relationship has not been 

fully investigated in patients with acute myocardial infarction (AMI). 

At the same time, study findings suggested that urinary excretion of uric acid is positively 

associated with albuminuria in patients with CKD, but Fengqin et al. (2018) in contrast 

his team found negatively associated with albuminuria in patients with CKD. 

Fengqin and the researcher suggested that this phenomenon may help to explain the 

association between albuminuria and serum uric acid. 

Kalaitzidis et al. (2018) results were consistent with the results of the researcher where he 

found that a statistically significant negative correlation between uric acid levels and 

serum creatinine levels (r = −0.54, p < 0.001) and glomerular filtration rate (GFR). 

Takayuki et al. (2018) demonstrated that the impact of serum uric acid reduction might 

have beneficial effects on CKD progression and blood pressure. His results are in 

concordance with the researcher results which rise the value of uric acid investigation for 

haemodialysis patients. 

Regarding to haemoglobin (Hb) the study findings that Hb consider a risk factor among 

haemodialysis patients, this result in harmony with other researchers; Denis confirm that 

increased mortality risk was linked to older age and lower haemoglobin level, but not to 

serum calcium, phosphate or athyroid hormone PTH targets (Denis, 2018).  

Nevertheless, the Hb level gradually decreased at 1 month prior to initiation and then 

dramatically decreased at initiation despite the administration of the long acting 

erythropoiesis-stimulating agents (ESA) (Shinya et al. 2018). 



148 
 

Strong statistical significant value of potassium in the relationship of eGFR, fact 

explained in detail in chapter 2 (Agarwal et al. 1994), (NKF 2009), (Gumz et al. 2015), 

(St-Jules et al. 2016), (Palmer 2016). Although, Korgaonkar et al. (2010) confirm that 

Korgaonkar Lower serum potassium (even less than or equal to a “normal” level of 4.0 

mmol/L) seems to predict mortality to a relatively greater degree compared with the risk 

associated with serum potassium ≥5.5 mmol/L. All these results with different their 

aspects become in high accordance with the researcher data.  

One of the main risk factors and statistical significant which confirm status of 

malnutrition among the patients is triglycerides. As a result, the risk of low HDL is 

evident clear and statistically significant. 

 This fact presents in compatible agreement with Xu study that showed unhealthy dietary 

fats are associated with faster kidney function decline. The cell membrane composition of 

phospholipid fatty acids (FAs) is a determinant of membrane fluidity and rheological 

properties. These properties, which have been linked to kidney damage, are thought to be 

reflected by the lipophilic index (LI) (Xu et al. 2016).  

5.2.3 Relationship between eGFR and dietary habits 

As the researcher explained during this study that diet counseling and nutrition education 

are recommended in the prevention and management of CKD and end‐stage renal disease 

(ESRD). Dietary advice for individuals with CKD/ESRD can be seen as complex; and 

successful dietary management requires careful planning, periodic assessment of 

nutritional status, as well as monitoring of dietary compliance. Thus, the researcher asked 

the patients regarding 115 diet behavior classified in 8 groups (carbohydrates, protein, 

vegetables, fruits, soup, salad, beverages and miscellaneous). All items with negative 

Pearson correlation and significant P-value consider bad behavior intake and with 

negative consequences on e-GFR. Some of items like banana not reach to negative 

Pearson correlation or appear as significant P-value because the all patients known that 

banana is rich in potassium and consider harmful for them, but unfortunately still needs 

more awareness. 
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Cupisti et al. (2018) stressed that awareness and specifically in potassium is important to 

achieve a reduction of potassium load without causing a decrease in alkali or fibre intake, 

we recommend avoiding foods which contain excessive amount of potassium, favouring 

foods with low potassium content relative to fibre and protein content, providing 

education about the use of cooking procedures (especially boiling and soaking) in order 

to achieve demineralization and increasing attention to hidden sources of potassium (e.g., 

food additives and low-sodium salt substitutes). Using these principles, a pragmatic 

educational tool can be prepared to make the implementation of diets with limited 

potassium content and more patient-friendly in the management for CKD and ESRD 

patients with chronic or recurrent hyperkalaemia. 

Somayyeh Firouzi (2018) demonstrated that Prebiotic, probiotic, and symbiotic 

supplementation had no effect on creatinine, while showed a significant increase in UA 

and a decrease in urea and BUN. The use of prebiotic, probiotic, and synbiotic 

supplements among those with compromised renal function or those at risk for renal 

failure should be limited until large-scale, well-designed randomized controlled trials 

prove the safety and efficacy of these supplements in improving renal function. The 

researcher results regarding probiotics compatible with Firouzi and consider 

administration of probiotics as a yogurt is a risk factor for the patients. 

Regarding to spices, not reach to grade of significant, this fact explained to antioxidants 

properties of spices. This fact confirms it by Moaiedi and  Mansouri (2017) That said 

various antioxidants as either foods or drugs ameliorate the inflammatory state in CKD. 

Antioxidants act as either ROS scavenger or potentiate the antioxidant enzymes.  

Other studies specify that curcumin (Curcuma longa) exhibits antioxidant properties, 

potentially useful in a prevention in CKD/ESRD and be able to prevent early damage 

induced by 5/6 nephrectomy, not only ameliorating total antioxidant capacity, but also 

improving renal blood flow and acting in terms of mitochondrial function and 

bioenergetics, several signaling pathways could be a potential target of curcumin and this 

broad mechanism of action of curcumin may make this spice a 

promising adjuvant therapy for CKD patients. This is because CKD is characterized by 

profound metabolic and nutritional alterations resulting in increased systemic 
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inflammation and oxidative stress that are thought to be due to factors such as 

downregulation of Nrf2 and upregulation of NF-kB that directly or indirectly could be 

affected by curcumin (Alvarenga et al.2018). 

Based on the above, the researcher concession with insignificant correlation in green tea 

or herbal tea administration, this fact due to non-regular intake of these products, notably 

that green tea has a strong antioxidant and anti-inflammatory properties. 

Epigallocatechin-3-gallate (EGCG), a major constituent of green tea catechin, has been 

used for antioxidant (Chuang et al. 2018). Chuang demonstrated that serum uric 

acid (UA) level was decreased significantly with dose-dependence by EGCG treated with 

10, 20, and 50 mg/kg. Compared with the model, data on blood urea nitrogen (BUN) 

supported that there was significance with high dose of EGCG (50 mg/kg). Levels of 

serum creatinine (Cr) in each EGCG-treated group were decreased but not significant; the 

activities of hepatic xanthine oxidasand adenosine deaminase (ADA) in high dose groups' 

EGCG were notably lower than those of model group (Chuang et al. 2018).   

At the same content other researchers confirms that green tea contains, polyphenolic 

compounds (flavonoids) displaying antioxidants properties, known as catechins. These 

compounds have shown anti-oxidative, anti-inflammatory and anticarcinogenic activities 

(Lecumberri et al. 2013), (Steinmann et al. 2013). 

Additionally, other findings show that antioxidants supplementation inhibits the 

progression of atherosclerosis and inflammation (Borges et al. 2016). Catechins can 

inhibit pro-inflammatory and pro-apoptotic oxidative injury by reducing the production 

of reactive oxidative species (ROS). 

Caffeine is another widely studied compound of hot beverages, such as tea and coffee, 

with bioactive properties. Although its role in the development of hypertension and 

cardiovascular diseases (CVD) is still debated (Zhang et al. 2011), (Ding et al. 2014), 

there is evidence regarding its inverse association with type 2 diabetes (Huxley et al. 

2009). However, the effect of coffee and tea consumption on renal function, however, has 

been poorly investigated. In a cohort of Japanese adults, the consumption of coffee, but 

not tea, was associated to increased eGFR (Saito et al. 2011). The same findings have 
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been reported in another two studies performed in Japan (Kotani et al. 2010), (Nakajima 

et al. 2010). One study in Korean women found a protective role of coffee only in women 

with diabetes (Kim et al. 2013), while another Japanese study found no association at all 

(Miyatake, 2011). A more recent study on a Western cohort has investigated the 

association between coffee and tea consumption and changes in the eGFR (Herber, 

2016). The researcher findings confirm that tea and coffee affected negatively eGFR, this 

can explain by large quantities of consumption per day. 

5.3 Relationship between studied parameters and pre/post intervention 

Based on above data, and conform the results and correlations obtained, the researcher 

well designs diet program 5 meals for 7 days and daily follow-up the selected patients 

(experimental group) for two consecutive months. As well as the researcher measure the 

grade of commitment of the selected patients. 

5.3.1 Relationship between anthropometric measurements and pre/post intervention 

Slight differences just in weight appear in post intervention, this result, once again ensure 

the severity of malnutrition exist among target patients. Timothy et al. (2018) observed 

weight and BMI changed from baseline eating habits was notable at 6 months; and this 

change was maintained at 12 months and 6 weeks post-intervention in both 

Mediterranean diet and low-fat diet groups. This fact gives a good opportunity to extend 

the commitment period in the diet at least 6 months. 

5.3.2 Relationship between biochemical parameters and pre/post intervention 

Despite the short period of time, however, the results were amazing and clear at the level 

of creatinine, potassium and phosphorus in particular, of course these data reflected a 

positive result of improvement the eGFR. 

According to my knowledge and research during the period of the study in the 

international search sites approved for scientific research this is the first study that 

combines anthropometric, biochemical and 115 diet behavior in one study research. 
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5.4 Relationship between adherence and studied parameters 

The mean of adherence 27.8%, this low adherence explained by the researcher on several 

factors:  

1. Low economic status and un ability to buy the necessary food items every day. 

2. Some of them blame the small quantity of meal 

3. Disappointed of patients between researcher’s forbidden food list and what offer 

from the hospital  

4. Limited awareness of elements such as potassium and their lack of knowledge of 

phosphorus or others 

5. Discouragement of staff due to lack of knowledge on the value of nutrition. 

The researcher expected if the adherence increased 10% per year, in near future will 

obtain amazing results in reduction of the mortality even the morbidity among 

haemodialysis patients. 

According to the Paracelsus principle “sola dosis facit venenum”, it is fundamental to 

establish the right dose of any substance for each individual and clinical condition. 

Nutrition does not make exception to this principle: even for recognized health-

promoting components, extrapolating rules that fit all situations in the general population 

could be misleading. In the next future, the concept of personalized nutrition should be 

promoted even more. 
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Chapter 6 

Conclusion 
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Ongoing patient self-management education and support is critical to preventing acute 

complications and reducing the risk of long-term complications.  

The researcher has been able to answer the question raised at the beginning of the study: 

what the effect of nutritional patterns on biochemical parameters and eGFR among CKD 

patients on dialysis is by studied parameters pre/post intervention vs controls. 

As the research has demonstrated, this particular type of care and specifically intended 

nutritional care in particular will reduce the existing gap in the deterioration of renal 

failure cases by improving the biochemical results as well as anthropometric 

measurements. 

The lack of special nutritional awareness for this special and critical group, both for the 

treated staff and, of course, is reflected in patient awareness, has played a major role in 

worsening the situation and the emergence of malnutrition in an undeniable manner. 

The study has succeeded in proving the hypothesis that not any random diet system is 

applicable but must be based on the high professionality and take into consideration the 

biochemical analysis, as well as a corrective approach to address the wrong or bad habits. 

Only then, the survival gates for the patients can be opened. 

The researcher has validated all the objectives of research and has studied the various 

relations with eGFR which all led to highlight one important fact: it is necessary to carry 

out a high-quality tailored diet program and support the patients to apply it and own it as 

a lifestyle. This can be achieved by various means and methods of interactive awareness-

raising.  

It is clear and evident that this research is important because it could help save the lives 

of haemodialysis patients and reduce even the morbidity. 

Finally, this thesis demonstrates, high performance of diet program with high level of 

awareness and follow-up can lead to the survival of the haemodialysis patients. 

 

 



155 
 

 

 

 

 

 

 

 

 

 

 

 

Chapter 7 

Recommendation 
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Early detection efforts and improvement of the conditions of haemodialysis patients are 

the collective responsibility of policymakers, health providers and patients themselves. 

Therefore, the following recommendations are suggested:  

Recommendations to policymakers 

• The presence of a well-trained clinical nutritionist in all dialysis centers, even in 

kidney departments, to provide complete nutritional counseling and nutritional 

programs is strict necessary. 

• Support the establishment of educational programs in order to improve medical 

staff knowledge about proper nutrition and lifestyle for haemodialysis patients. 

• Support the establishment of educational programs in order to improve medical 

staff knowledge about proper nutrition and lifestyle for hypertension & diabetic 

patients as prevention program before appearing of kidney failure. 

• Conducting a screening of uric acid as a marker for renal disorder and phosphorous 

for CKD patients in each clinic, for an early stage detection and offer suitable 

nutritional support to avoid complication stages. 

• Food catering and/or eating during dialysis should be avoided  

Recommendations to health providers 

• The adequate caloric and protein intake of (35 kcal/kg/day) and (1.2 g/kg), 

respectively, is recommended to prevent malnutrition. 

• reduction of the phosphorus intake to 10–12 mg/g protein for haemodialysis 

patients is recommended. 

Recommendation to haemodialysis patients: 

• Eating during dialysis process is strict avoided. 

• Knowledge and education about the types of food, in each season, which 

contains excess potassium and others (per serving or per unit of weight), about 

the foods needed for proper nutrition in CKD and ESRD, and that supply a low 

potassium load, should be presented in interesting and attractive ways because 

of the hard-psychological status of the patients.  
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• Education about the use of cooking procedures (especially boiling) in order to 

achieve demineralization and in particular for removing potassium before 

eating. 

• Attention to hidden sources of potassium (e.g., food additives and low-sodium 

salt substitutes). 

Recommendation to Researchers: 

• A Knowledge, attitude and practices study for medical staff in kidney department.  

• Adopting a seasonal diet planning as a principle component in research methodology 

based on CKD patients. 

• To evaluate the medical staff workload effect among haemodialysis patient. 
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Annexes 

Annex 1: Patient Informed Consent Form 

I am Samah Mostafa Wadi, master student at Clinical Nutrition Program. We are doing 

research on Effect of Malnutrition on Estimated Glomerular Filtration Rate (eGFR) 

among CKD. You do not have to decide today whether or not you will participate in the 

research. Before you decide, you can talk to anyone you feel comfortable with about the 

research. There may be some words that you do not understand. Please ask me to stop as 

we go through the information and I will take time to explain.  If you have questions 

later, you can ask them of me, the study doctor or the staff in renal department.  

Please read this consent agreement carefully before you decide to participate in the study.    

Goal of the research study: To investigate weather nutrition parameters and changes in 

eGFR among adults with CKD on dialysis.  

What the patient will do in the study:  This research will involve several actions in favor 

your health, these includes: measurements of length and weight and blood analysis no 

necessity any specific intervention. Also, our investigation includes some nutritional 

questions. You have a right if feeling of any of uncomfortable questions to stop the 

interview.  

Participant selection your participation in this research is entirely voluntary. It is your 

choice whether to participate or not. Whether you choose to participate or not, all the 

services you receive at Shifa Hospital will continue and nothing will change. If you 

choose not to participate in this research project, you will be offered the treatment that is 

routinely offered in this association for the disease, and we will tell you more about it 

later. You may change your mind later and stop participating even if you agreed earlier.  

Time required: The study will require about 30 minutes of your time.   

  

 

Risks: There are no anticipated risks in this study.   
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Benefits:    There are no direct benefits to you or your child for participating in this 

research study.  The study may help us understand the real cause of your disease.  

Confidentiality:  The information that you are giving in the study will be handled 

confidentially.  Your information will be assigned a code number.  The list connecting 

your name to this code will be kept in a locked file.  When the study is completed and the 

data have been analyzed, this list will be destroyed.  Your name will not be used in any 

report.    

Right to withdraw from the study: You have the right to withdraw from the study at any 

time without penalty.  And any information gathered will be destroyed when you decide 

to withdraw.  

Payment: You will receive no payment or other materials for participating in the study.   

If you have questions about the study, contact: Researcher's Name Samah M. Wadi  

Faculty Advisor’s Name: Dr. Mazen A. El-Sakka Address Al Azhar University- Gaza  

Faculty of Pharmacy Master Program of Clinical Nutrition  

Agreement:  

• I agree to participate in the research study described above.  

• I disagree 
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Annex 2: Approval Letter from Al Azhar University-Gaza 
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Annex 3:Approval Letter from General Director of Human Resources and 

Development 
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Annex 4: Aprroval from Helsinki 
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Annex 5: Questionnaire Form 

Effect of Nutritional Patterns on Estimated Glomerular Filtration Rate 

(eGFR) among CKD on Haemodialysis 

(Control experimental design) 

Research Category:  󠄞 Experimental group  󠄞 Control group 

Code number:  

Patient name: 

Contact number: 

Date of the interview:         / 06  /2017 (day/month/year) 

 

I. Sociodemographic data 

1. Age 󠄞            years 

2. Sex 
󠄞 Male 

󠄞 Female 

3. Residency 
󠄞 West of Gaza (specify) 

󠄞 East of Gaza (specify) 

4. Marital Status 

󠄞 Single  

󠄞 Married 

󠄞 Divorced 

󠄞 Widow 

5. Patient Education Level 

󠄞 Illiterate 

󠄞 Basic education 

󠄞 Secondary education 
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󠄞 University education 

6. Family numbers 󠄞 

7. Patient Occupation 
󠄞 Employed (specify) 

󠄞 Un- employed 

II. Anthropometric measurements of participant 

1. Weight 󠄞              kg 

2. Height      󠄞              cm 

3. BMI 󠄞              kg/m2 Results: 

4. Waist circumference    󠄞              cm 

5. Hip circumference    󠄞              cm 

6. WHR 󠄞              cm Results: 

7. Neck circumference 󠄞              cm 

8. %UBW  Results: 

III. Biochemical information 
Reference Range 

1. Blood Urea Nitrogen (BUN)*1  5 to 20 mg/dl, 

2. Creatinine  0.7-1.30mg/dl 

3. Albumin  3.8-5.4g/dl 

4. Uric acid  2.5-6mg/dl 

5. Hemoglobin  ≥11g/dl 

6. Phosphorous  2.5-4.5mg/dl 

 

7. 
Electrolytes 

Na  135-150mmol/l 

K  3.5-5.3mmol/l 

Ca  8.6-10.3mg/dl 

                                                 
1 BUN (mg/dl) = Urea (mg/dl) / 2.1428  Urea (mmol/l) = BUN (mg/dl)* 0.357 
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Cl  98-107mmol/l 

8. Triglycerides  Less than 150mg/dl 

9. Cholesterol  Less than 200mg/dl 

10. LDL  0-130mg/dl 

11. HDL  35-55mg/dl 

12. GFR   

13. eGFR (MDRD equation)   

IV. Clinical Data 
Section 1: CKD 

1 
Have you ever been told you have 

kidney disease? 

󠄞 Yes 

󠄞 No (move to section 2) 

2 
How long has it been since you 

were first diagnosed? 

󠄞 Less than 1 year 

󠄞 1-3 years 

󠄞 3-5 years 

󠄞 More than 5 years 

3 How was this diagnosed? 

󠄞 Blood test (elevated creatinine) 

󠄞 Protein in the urine 

󠄞 Other (specify) 

4 
Have you been told what caused 

your kidney disease 

󠄞 Yes (Specify) 

󠄞 No 

Section 2: Medication 

5 

Do you use regularly pain or anti-

inflammatory medicines or 

NSAIDS 

󠄞 Yes (specify) 

󠄞 No 

6 
Do you use herbal / food 

supplements? 

󠄞 Yes (specify) 
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󠄞 No 

Section 3: Hemodialysis 

7. 
When did you begin your 

hemodialysis treatment? 

󠄞 Month / Year 

8. Have you had a Hypertension? 
󠄞 Yes      

󠄞 No 

9. Have you had a Diabetes? 
󠄞 Yes     󠄞 Type:                 

󠄞 No 

10. 
How many days a week do you 

receive hemodialysis treatment? 

󠄞2 days or less 

󠄞 3 days       󠄞 4 days or more 

11. 
How many hours are you treated 

for each hemodialysis? 

󠄞 Less than 3 hours 

󠄞 3 hours 

󠄞 More than 3 hours 

12. 
Is your dialysis schedule 

convenient for you? 

󠄞 Yes 

󠄞 No 

13. 

When was the last time a medical 

professional talked to you about the 

importance of your dialysis 

treatment? 

󠄞 This week 

󠄞 Last week 

󠄞 When I first began dialysis treatment 

󠄞 Never 

14. 

How often does a medical 

professional talk to you about the 

importance of staying for the entire 

dialysis time during your dialysis 

treatment? 

󠄞 Every dialysis treatment 

󠄞 Every week 

󠄞 Regular 

󠄞 Irregular 

󠄞 When I have abnormal blood or other test   

results 
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15. 
How important do you think it is to 

follow your dialysis schedule? 

󠄞 Highly important 

󠄞 Moderately important 

󠄞 A little important 

16. 

How much difficulty have you had 

staying for your entire dialysis 

treatment as ordered by your 

doctor? 

󠄞 No difficulty 

󠄞 A little difficulty 

󠄞 Moderate difficulty 

󠄞 A lot of difficulty 

17. 

During the last month, how many 

dialysis treatments did you miss 

completely? 

󠄞 None 

󠄞 Missed one dialysis treatment 

󠄞 Missed two dialysis treatment 

󠄞 Missed three or more dialysis treatment 

 

18. 

What was the main reason you 

missed your dialysis treatment last 

month? 

 

19. 

During the last month, how many 

times have you shortened your 

dialysis time? 

󠄞 None 

󠄞 Once 

󠄞 Two 

󠄞 Three or more 

 

20. 
What was the main reason you have 

shortened your dialysis treatment? 

 

 

21. 
Have you had any difficulty with 

taking your medicines? 

󠄞 No difficulty 

󠄞 A little difficulty 

󠄞 Moderate difficulty 
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󠄞 A lot of difficulty 

22. 

When was the last time a medical 

professional spoke to you about 

your medicines? 

󠄞 This week 

󠄞 Last week 

󠄞 When I first began dialysis treatment 

󠄞 Never 

23. 

When was the last time a medical 

professional spoke to you about 

your fluid restrictions? 

󠄞 This week 

󠄞 Last week 

󠄞 When I first began dialysis treatment 

󠄞 Never 

24. 
Have you had any difficulty with 

limiting your fluid intake? 

󠄞 No difficulty 

󠄞 A little difficulty 

󠄞 Moderate difficulty 

󠄞 A lot of difficulty 

25. 

When was the last time a medical 

professional spoke to you about 

your food restrictions? 

󠄞 This week 

󠄞 Last week 

󠄞 When I first began dialysis treatment 

󠄞 Never 

26. 
Have you had any difficulty with 

limiting your food intake? 

󠄞 Yes 

󠄞 No (specify) 

27. 

How important do you think it is to 

watch the types of food you eat 

each day? 

󠄞 Highly important 

󠄞 Moderately important  

󠄞 A little important 

 

28. 
Why do you think it is important 

for you to watch your diet daily?  
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Section 4: Bone disease 

29 

Have you ever been told you had 

osteoporosis, osteopenia, brittle, 

thin or weak bones? 

󠄞 Yes 

󠄞 No  

30. 

When were you told, you had 

osteoporosis, osteopenia, brittle, 

thin or weak bones? 

󠄞 Less than 1 year 

󠄞 1-3 years 

󠄞 3-5 years 

󠄞 More than 5 years 

31. 
Have you had to take medication to 

prevent bone disease? 

󠄞 Yes (specify) 

󠄞 No  

Section 5: Anemia 

32. 
Have you ever been told you had 

low blood or hemoglobin count? 

󠄞 Yes (specify) 

󠄞 No  

33. 
How long ago were you first 

diagnosed? 

󠄞 Less than 1 year 

󠄞 1-3 years 

󠄞 3-5 years 

󠄞 More than 5 years 

34. 
Have you had to take medication to 

prevent anemia? 

󠄞 Yes (specify) 

󠄞 No  

35. Do you have any black stools? 󠄞 Yes  
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󠄞 No 

Section 6: Hypertension 

36. Do you have high blood pressure? 
󠄞 Yes       󠄞Value: 

󠄞 No 

37. 
How long ago were you first 

diagnosed? 

󠄞 Less than 1 year 

󠄞 1-3 years 

󠄞 3-5 years 

󠄞 More than 5 years 

38. Have you had a stroke? 
󠄞 Yes  

󠄞 No 

39. Have you had a heart attack? 
󠄞 Yes  

󠄞 No 

Section 7: Diabetes 

40. 
Have you ever been told you have 

diabetes or prediabetes? 

󠄞 Yes                 󠄞HbA1C: 

󠄞 No 

41. 
How long ago were you first 

diagnosed? 

󠄞 Less than 1 year 

󠄞 1-3 years 

󠄞 3-5 years 

󠄞 More than 5 years 

42. 
Do you have eye disease from 

diabetes? 

󠄞 Yes  

󠄞 No 

43. Do you have numb feet? 
󠄞 Yes  

󠄞 No 

Section 8: Drugs 
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44. 
Please mention your drugs list 

intake daily 
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V. Dietary Assessment (FFQ) 
How Often, in the past 3 

months, did you eat the 

following: 

Neve

r 

Less than 

once/wee

k 

1-6 

times/week 

1-3 

times/da

y 

> 4 

times/da

y 

Dail

y 

freq. 

 الغي

 الغي
 الغي

Carbohydrates 

Pita White        

Pita Wheat       

Rye bread       

Home Bread White       

Home Bread Wheat or mix       

Bread without Yeast       

Boiled potato       

Fried potato       

Sweet potato       

Spaghetti/ macaroni       

White rice       

Brown rice       
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Pizza / Pastries       

Oatmeal       

Protein 

Milk high fat        

Milk low fat       

Yogurt high fat (Chemnet)       

Yogurt low/skim fat       

Cream cheese / cheese spreads       

White cheese        

Yellow or cocked cheese       

Powder-condensed milk       

Humus       

Fava bean       

Egg       

Egg whites       

Mortadella       



195 
 

Bastourma         

Hot dogs       

Fish       

Tuna       

Sardine       

Shrimp       

Crabs       

Beef meat       

Lamb meat       

Chicken wing       

Chicken Gizzard       

Turkey       

Liver       

Olive oil       

Vegetables 

Okra        
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Mollokhia       

Pea       

White bean       

Green bean       

Spinach       

Cabbage       

Cauliflower       

Zucchini       

Eggplant       

Cucumber       

Tomato       

Bell pepper       

Avocado       

Broccoli       

Garlic       

Onion       
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Fruits 

Apple        

Orange       

Grapefruit       

Tangerines        

Banana       

Kiwi       

Persimmons       

Pomegranate       

Carrot        

Dates       

Dry fruits       

Soup 

Instant soup        

Vegetable soup       

Bean soup       
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Lentil soup       

Chicken soup       

Meat soup       

Fish soup       

Mushrooms soup       

Salad 

Simple salad         

Vegetable salad       

Mayonnaise salad       

Corn salad       

Dressing sauce       

Dill       

Fennel       

Parsley       

Radish       

Beet Roots       
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Beverages 

Water        

Soft drinks       

Juices       

Milk chocolate        

Coffee       

Tea       

Green tea       

Herbal tea       

Miscellaneous 

Spices (Paprika/ Chili Powder)        

Dates       

Chips       

Mix nuts       

Almond       

Cashew        
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Peanut       

Walnut       

Watermelon seeds       

Pumpkin seeds       

Canned food       

Fast food       

Pickles       

ketchup       

Noodles       

Dark Chocolate       

Pudding/ sahlab       

Ice-Cream       

Biscuits/ crackers/ pancakes        

Pretzels       
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VI. Exercise 

1. How can you classify your physical activity? 

󠄞 Resting 

󠄞 Sedentary 

󠄞 Light 

󠄞 Moderate 

󠄞 Active 

󠄞 Extreme active  

2. 

In a typical week, on how many days do you 

do vigorous intensity activities as part of your 

work? 

 

3. 

In a typical week, on how many days do you 

do moderate intensity activities as part of your 

work? 

 

4. 

How much time do you spend doing 

vigorous-intensity activities at work on a 

typical day? 

 

 

 

Thanks for you great & appreciable collaboration 
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Annex 6: Diet Program 

 مرضى غسيل الُكلى المريض

Saturday, September 16, 2017 التاريخ 

  السبت 

 اإلفطار  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 2 خبز الصاج

  20g 1 جبنة بلدية

  20g 1 لبنة

 وجبة خفيفة 1  

 مالحظات الوحدة الكمية الصنف

  50ml 1 مغلي الميرامية

 حبة متوسطة 1 تفاح

 الحجم
 

 الغداء  

 مالحظات الوحدة الكمية الصنف

 بدون بطاطا 150ml 1 شوربة خضار

 صحن متوسط 1 صنية خضار بالفرن

 الحجم
 بدون بطاطا

  150g 0.5 أرز ُبني

 عدد 150g 2 1 دبوس  دجاج وعظم مشوي

 وجبة خفيفة 2  

 مالحظات الوحدة الكمية الصنف

  50ml 1 منقوع البابونج

  150g 1 فراولة

 العشاء  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 2 خبز الصاج

  150g 1 متبل باذنجان

  150g 1 خس

  األحد 

 اإلفطار  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 1 خبز الصاج

 بيضة صغيرة أو متوسطة الحجم بيضة 1 بيض مسلوق

  150g 1 سلطة ملفوف أحمر

  ملعقة صغيرة 1 زعتر

 وجبة خفيفة 1  
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 مالحظات الوحدة الكمية الصنف

  50ml 1 مغلي الميرامية

 حبة متوسطة 1 تفاح

 الحجم
 

 الغداء  

 مالحظات الوحدة الكمية الصنف

 حبة بندورة واحدة 150g 1 سلطة خس وخضراوات

  100g 2 فخذ دجاج مشوي بدون جلد

  فرشوحة 2 خبز الصاج

 وجبة خفيفة 2  

 مالحظات الوحدة الكمية الصنف

  50ml 1 منقوع البابونج

 حبة متوسطة 1 تفاح

 الحجم
 

 العشاء  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 1 خبز الصاج

  ملعقة صغيرة 2 زعتر

  ملعقة صغيرة 2 دقة

  20g 1 لبنة

  اإلثنين 

 اإلفطار  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 1 خبز الصاج

  150g 1 متبل باذنجان

 حبة متوسطة 3 خيار

 الحجم
 

 وجبة خفيفة 1  

 مالحظات الوحدة الكمية الصنف

  50ml 1 مغلي الميرامية

 حبة متوسطة 1 تفاح

 الحجم
 

 الغداء  

 مالحظات الوحدة الكمية الصنف

 أو الكوسا 150ml 1 شوربة القرع

  قطعة 3 كوسا محشي

 دقة عين جرادة 100g 1 عين جرادة خضراء

 وجبة خفيفة 2  

 مالحظات الوحدة الكمية الصنف

  100ml 1 عصير ليمون
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  50ml 1 شاي أخضر

  20g 1 ذرة مسلوقة

 العشاء  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 1 خبز الصاج

  150g 1 دقة غزاوية

 تتبيل بدون صلصات ، فقط فلفل أسمر سيخ 2 شيش طاووق

  الثالثاء 

 اإلفطار  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 1 خبز الصاج

 مسبحة حمص بدون فول 100g 1 مسبحة

  50ml 1 مغلي القرفة

 وجبة خفيفة 1  

 مالحظات الوحدة الكمية الصنف

  50ml 1 مغلي الميرامية

 حبة متوسطة 1 تفاح

 الحجم
 

 الغداء  

 مالحظات الوحدة الكمية الصنف

  150g 1 سلطة ملفوف أحمر

 صحن متوسط 2 بازالء

 الحجم
 

 ُيفضل األرز الُبني 150g 1 أرز بالشعيرية

 وجبة خفيفة 2  

 مالحظات الوحدة الكمية الصنف

  50ml 1 منقوع البابونج

 تقليل الخميرة بقدر اإلمكان 20g 1  كيك منزلي بدون شوكالتة

 حبة متوسطة 1 تفاح

 الحجم
 

 العشاء  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 1 خبز الصاج

  20g 1 جبنة فيتا

  زيتونة 3 زيتون أسود

  50ml 1 شاي أخضر

  األربعاء 

 اإلفطار  

 مالحظات الوحدة الكمية الصنف
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  فرشوحة 1 خبز الصاج

 بيضة صغيرة أو متوسطة الحجم بيضة 1 بيض مسلوق

  ملعقة صغيرة 1 زعتر

 وجبة خفيفة 1  

 مالحظات الوحدة الكمية الصنف

  50ml 1 مغلي الميرامية

 حبة متوسطة 1 تفاح

 الحجم
 

 الغداء  

 مالحظات الوحدة الكمية الصنف

 ممكن إضافة الجزر 150ml 1 شوربة الدجاج

  150g 2 فخد دجاج بدون جلد بالخضار

  150g 1 أرز بالخضار

 وجبة خفيفة 2  

 مالحظات الوحدة الكمية الصنف

  50ml 1 منقوع البابونج

  100g 1 اللوز

 العشاء  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 1 خبز الصاج

  150g 1 متبل باذنجان

 حبة متوسطة 1 خيار

 الحجم
 

  الخميس 

 اإلفطار  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 1 خبز الصاج

  20g 1 حالوة طحينية

  ملعقة صغيرة 2 زعتر

 وجبة خفيفة 1  

 مالحظات الوحدة الكمية الصنف

  50ml 1 مغلي الميرامية

 حبة متوسطة 1 تفاح

 الحجم
 

 الغداء  

 مالحظات الوحدة الكمية الصنف

  150ml 1 شوربة الملفوف

  150g 1 أرز مفلفل

 صحن متوسط 2 فاصوليا خضراء

 الحجم
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 وجبة خفيفة 2  

 مالحظات الوحدة الكمية الصنف

  50ml 1 شاي أخضر

 
 العشاء  

 مالحظات الوحدة الكمية الصنف

 بدون صلصات وبدون طحينة فرشوحة 1 شاورما

  50ml 1 مغلي القرفة

  الجمعة 

 اإلفطار  

 مالحظات الوحدة الكمية الصنف

  فرشوحة 1 خبز الصاج

 مسبحة حمص بدون فول 100g 1 مسبحة

 وجبة خفيفة 1  

 مالحظات الوحدة الكمية الصنف

  50ml 1 مغلي الميرامية

 حبة متوسطة 1 تفاح

 الحجم
 

 الغداء  

 مالحظات الوحدة الكمية الصنف

  150ml 1 شوربة الدجاج

  150g 2 فتة دجاج

 وجبة خفيفة 2  

 مالحظات الوحدة الكمية الصنف

  50ml 1 شاي أخضر

 حبة متوسطة 1 تفاح

 الحجم
 

 العشاء  

 مالحظات الوحدة الكمية الصنف

 خبز الصاج وقليل من البندورة  +ملعقة زيت زيتون 150g 2 فتوش

 واحدة
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Annex 7:Food Restricted List 

 لمرضى الكلى والغسيل الكلوي قائمة باألصناف الممنوعة

 أوال األطعمة:

الخميرة: الخبز بأنواعه )ما عدا الصاج أو الفراشيح(، الُمعجنات، البيتزا، الكيك وكل شيئ  .1

 تدخل في مكوناته الخميرة

 جمبري وجميع المنتجات البحرية( –سردينة  –األسماك )تونة  .2

 فشة ....الخ( –طحال  –األعضاء )كبد  .3

 الزغاليل / الحمام .4

 البط .5

 مقلية أو مسلوقة أو مشوية( –الحلوة  –البطاطا )الشيبس  .6

 البامية .7

 الملوخية .8

 العدس .9

  سبانخ .10

 البرغل .11

 المارتديال والباسترما والنقانق .12

 مكعبات وبودرة وشوربة الماجي .13

 الجبنة الغنمية .14

 الشوفان .15

 ثانيا: المشروبات

 المشروبات الغازية .16

 عصير الكيوي .17

 عصير الجوافة .18

 عصير الموز والحليب .19

 عصير الكوكتيل .20

 عصير الحريب فروت .21

 عصير العنب   .22

 الحليب .23

 اللبن الزبادي .24

 ثالثا: الفاكهة

 كلمنتينا مسموح حبة واحدة متوسطة الحجم  .25

 برتقال مسموح حبة واحدة متوسطة الحجم  .26

 جريب فروت عصير   .27
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 جريب فروت ثمرة  .28

 الجوافة .29

 األفوجادو .30

 الكيوي .31

 الكاكا .32

 الفلورا .33

 الموز .34

 الفاكهة الُمجففة .35

 التمر -الرطب  –البلح  .36

 رابعا التسالي:

 البزر .37

 الشيبسي .38

 الكاكاو .39

 البوظة .40

 جم فقط15كاجو مسموح حتى  .41

 جم فقط15لوز مسموح حتى  .42

  خامسا: الُمنكهات:

 الصلصات  .43

 الكاتشب .44

 الكريمات .45

 الَسمنة .46

 الزبدة .47

 الزيوت المقلية أكثر من مرتين )بغض النظر عن إسمها( .48

 

 

 

 


