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Abstract 

Background: Acute Lymphoblastic Leukemia is the most common cancers in children, 

originates in the bone marrow and is released into the blood stream. ALL risk factors are 

numerous; they include genetic, chemical exposure, infection, age, ethinicty and diet. 

Despite that, there are many studies about the association between diet and ALL 

incidence, but according to the researcher knowledge, there is no study evaluated dietary 

behavior, dietary intake and glutamine intake in reduce chemotherapy side effects in ALL 

patients in Gaza Strip. 

Aim: To assess the nutritional status of children's with ALL and health determinants 

among patients attending Abdel Aziz Al-Rantisi Hospital and effect of glutamine intake 

chemotherapy side effects decrease. 

Methods: A case-control study design included 80 participants aged 0-6 years; 40 ALL 

patients and 40 controls. They were selected from Abdel Aziz Al-Rantisi Hospital in 

Gaza Strip. They were matched by age, sex and region. All participants were interviewed 

and they filled out questionnaire sheet. Dietary intake was assessed by using food 

frequency questionnaire. In addition, weight and height were measured for all 

participants. Moreover, blood samples were collected to measure hs- CRP in serum and 

another blood tests. Pilot study was conducted for 10 participants (five cases and five 

controls) and they were excluded. Response rate was 100 %. 

Results: The mean age of participants was (3 years), among them, 54% were males and 

46% were females. This study reported that there was a significant positive association 

between ALL and the following variables: Consanguinity (P<0.001), Poverty (P<0.001), 

In vitro fertilization (P<0.001), medical problems of  mothers, and family history of ALL. 

Moreover, it reported that there was a significant inverse association between ALL and 

Child exposure to sun (P<0.001), breasting (P<0.001) Folic acid intake pre-conception 

(P<0.001)and healthy diet. There was no statistically significant difference found between 

case group and control group regarding consumption of meat, legumes and folic acid 

during pregnancy. 

 

Conclusion: There are many modifiable risk factors could contribute to ALL incidence.           

They include family history of ALL, history of cancer, smoking behavior, physical   
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activity, dietary behavior, dietary intake, serum hs-CRP levels and glutamine protein   

intake and its relation with decrease chemotherapy side effects. 

Recommendations: To raise awareness among general population about ALL risk 

factors and fight against certain risk factors by maintaining healthy body weight, physical 

activities and making dietary modification to reduce ALL incidence. 
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 ممخص الدارسة

في قطع غزة: دراسة  الميمفاويي لألطفال المصابين بسرطان الدم و التقويم الصحي والتغذ

 موضعية بالمستشفيات

سرطان الدم الميمفاوي ىو اشير أنواع السرطانات في األطفال ينتج في نخاع العظم ويفرز بالدم لو عدة عوامل  مقدمة:

 .وطبيعة االكللعرق تتضمن عوامل جينية وكيمائية وعدوي فيروسية والعمر وا

ال توجد دراسة  لكن حسب األبحاث تغذيةسرطان الدم وال تتحدث عن االرتباط بين حدوثبرغم من وجود عدة دراسات 

وعالقتو باألثار الجانبية لمعالج الكيميائي في قطاع الطعام ونسبة الجموتامين ب الوجباتتقيم الوضع التغدوي وطبيعة 

  غزة.

تغدوي لألطفال المصابين بسرطان الدم الميمفاوي الحاد والتقويم الصحي ليم في مستشفى عبد العزيز  تقيم :غاية الدراسة

 .االثار الجانبية لمعالج الكيميائي تقميل دي تاثير الجموتامين عمىالرنتيسي وقياس م

حالة  (40)منيم  سنوات 6-0لقد اجريت دراسة الحاالت والضوابط لثمانين شخص تراوحت اعمارىم منهجية الدراسة:  

االت حالة ضابطة غيرمصابة من نفس الفئة العمرية والجنس ومكان السكن. وقد تم جمع الح (40)سرطان دم و

والضوابط من مستشفى عبد العزيز الرنتيسي بقطاع غزة. وقد تم الحصول عمى بيانات ىذه الدراسة عن طريق مقابمة 

جميع المشاركين وتعبئتيم استبانة كأداة لجمع المعمومات. باالضافة الي استخدام استبانة أخرى تسمى تواتر الغذاء وذلك 

وتم سحب دم لقياس  المشاركين تين و الجموتامين وتم قياس الوزن والطول لكلبغرض تقييم تناول االطعمة الغنية بالبرو 

ضابطة( وتم استثنائيم من  5مرضى و5) 10وعممت عينة تجربية من بروتين سي التفاعمي وغيره من فحوصات الدم.

  %.100النتائج وكانت نسبة االستجابة 

% اناث. وىده الدراسة نتج عنيا عالقة 46% ذكور و54سنوات منيم 3متوسط العمر لكل المشاركين كان  :النتائج

طردية بين سرطان الدم الميمفاوي الحاد وعدة عوامل منيم درجة القرابة والفقر وزراعة االجنة وبعض المشاكل الصحية 

والرضاعة الطبيعية  لمشمس عند االم والتاريخ العائمي لممرض وىناك عالقات عكسية مع المرض مثل تعرض الطفل
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 تناول الصحي المتوازن وال يوجد فرق بين المرضي والعينة الضابطة في الغذاءقبل الحمل وا حمض الفوليكاطي وتع

  خالل الحمل. حمض الفوليكالمحوم والبقوليات وتعاطي 

ىناك عدة عوامل تمعب دور في حدوث سرطان الدم الميمفاوي الحاد وتتضمن التاريخ العائمي لممرض والتاريخ  الخالصة:

وتغير مستوي البروتين الدم التفاعمي في  الغذاءلعائمي لمسرطان والتدخين وممارسة الرياضة والعادات الغذائية وطبيعة ا

  الدم وتأثير الجموتامين في تقميل االعراض الجانبية العالج الكيميائي.

ن حدوثو والتركيز عمى اىم التي تزيد مو عمل حمالت توعية بالعوامل المسببة لسرطان الدم الميمفاوي لتوصيات: ا

 .لغذاءالعوامل لتقميل حدوث المرض ومنيا الحفاظ عمى وزن صحي وعمل تمارين رياضية وتغير في طبيعة ا
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CHAPTER 1 

INTRODUCTION 

 

1.1. Background 

Cancer is a disorder of cell growth and regulation, leading to abnormal cell division 

and production (Pui et al., 2012). This dis-regulation results in unlimited, dysfunctional cell 

production (Noble et al., 2012). These unregulated cells may form cancer cells that can 

spread throughout the body (Brandalise et al., 2009).   

The most common cancers in children according childhood cancer 2012 are 

childhood leukemia (32%), brain tumors (18%), and lymphomas (11%) . In 2008, 4.1 of 

every 100,000 young people under 20 years of age in the U.S were diagnosed with 

leukemia, and 0.8 per 100,000 died from it. The number of new cases was highest among 

the 1–4 age group, but the number of deaths was highest among the 10–14 age group 

(Geary et al., 2010).  

In 2012, 2.9 of every 100,000 people 0–19 years were found to have cancer of the 

brain or lymphoma, and 0.7 per 100,000 died from it. These cancers were mostly found in 

children between 1 and 4 years of age, but the most deaths occurred among those aged 5–9 

(Geary et al.., 2010).   

Leukemia is a form of cancer that originates in the bone marrow and is released into 

the blood stream (Child Cancer, 2010). The bone marrow is responsible for producing stem 

cells that will eventually mature into the different types of blood cells: red blood cells 

(RBC), white blood cells (WBC) and platelets. Acute lymphatic leukemia (ALL) is the 

most common childhood cancer, and it has serious impact on children's health (Jayachandra 

et al., 2014).  

Recently, new cases of ALL were discovered in Gaza that increased the percentage 

of ALL and become near the worldly percentage. In Gaza Strip, the number of children 

under 12 years old at the beginning of April about 300,000 males and 280,000 females out 

of 2 million population. In Gaza Strip, 182 child has ALL at the end of Aug 2018 by means 

about 0.002% in comparison with 0.08% in Egypt, 0.0008% in Jordan, 0.007% in Syria and 

13% in USA (WHO, 2017). 

https://en.wikipedia.org/wiki/Childhood_leukemia
https://en.wikipedia.org/wiki/Brain_tumor
https://en.wikipedia.org/wiki/Brain_tumor
https://en.wikipedia.org/wiki/Lymphoma
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Childhood acute lymphoblastic leukemia (ALL), one of the first malignant diseases 

for which large-scale therapeutic trials were conducted, has served as a paradigm for cancer 

research for over four decades. European population based cancer registries show an 

increasing in the average of incidence of childhood Leukemia about 2.7% per year between 

2015 and 2022.  

Leukemia is the most common cancer that infects children and teens, accounting for 

almost 1 out of 3 cancers. About 3 out of 4 leukemia's among children and teens are acute 

lymphocytic leukemia (ALL) (Kaatsch et  al., 2010).  

The high prevalence of malnutrition in adult and pediatric cancer patients has been 

estimated for decades and continues to be documented. Although the prognostic 

significance of nutritional status among patients with cancer remains controversial, but 

generally accepted that the nutritional support is an important aspect of medical therapy 

(WHO, 2018).  

Parents of children with cancer are often quite concerned about issues of appetite 

and other gastrointestinal symptoms even when death is imminent. Children treated for 

leukemia underwent changes in nutritional status, as manifested by a reduction in growth, 

weight gain or weight losses. A child with newly diagnosed cancer appears to have the 

same average nutritional status as seen in the population from which the child come, that if 

the diagnosis is made in a reasonably timely manner, In the last decade, the improved 

chemotherapy strategies for children with leukemia have resulted in a dramatic 

improvement in the survival rates. Malnutrition more often develops during intensive 

induction therapy but it less commonly apparent at diagnostic (Child cancer 2010).  

        There is an increased morbidity from malnutrition in hospitalized patients, including 

delayed wound healing, increased infectious complications, decreased immune competence, 

reduced respiratory and other muscle strength, and increased length of stay. The nutrition 

literature in pediatrics confirms wasting as an important risk factor for early death, 

Moreover, acute malnutrition is marked by depression and apathy, and chronic malnutrition 

by delayed neurodevelopment. All the morbidities named above are common in pediatric 

cancer patients. Malnutrition in pediatric cancer patients has been associated within 

tolerance to chemotherapy. Early recognition of patients at risk for malnutrition can obviate 

the need for more aggressive supports subsequently in the patients` course (Bechard et al., 

2016).  
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Optimized chemotherapy the current remission and disease free survival rate of 

childhood ALL have significant improvement but chemotherapy has serious side effects, 

complication and malnutrition. Treatment strategies that reduce side effects related to 

chemotherapy and improve quality of life in children with leukemia have gained increasing 

attention. High prevalence of malnutrition in pediatric cancer patient and prognostic 

significance's of nutritional status among cancer patients remains controversial, but it is 

generally accepted that the nutritional support is an important aspect of medical therapy 

(August et al., 2009). Children whom treated for leukemia underwent change in nutritional 

status by reduction on growth, weight gain and weight loss (Bechard et al.,2016). 

Malnutrition is a general phrase that serves to define an inadequate nutritional state. 

Malnutrition ensues from an imbalance in consumption (insufficient or excessive), and 

utilization of energy, nutrients and/or both. Malnutrition may be a consequence of the 

cancer itself and/or its treatment. The occurrence of malnutrition in pediatric oncology 

patients cited in the literature varies extensively, largely due to the lack of a consensus in 

identifying and classifying malnutrition (IadasEJ et al.,2010). The World Health 

Organization defines malnutrition as a BMI less than the 5th percentile, a criterion, which 

most pediatric oncology patients do not meet. There is also no consensus regarding the 

identification of nutritionally at risk children with cancer. A diminished nutritional status is 

a potential risk factor for reduced immune function, altered drug metabolism, leading to 

drug toxicities, and prolonged wound healing (Sgarberie, Fiberg 2016). Thus malnutrition 

has the potential to cause appreciable adverse clinical outcomes and reduced quality of life 

and overall wellbeing.  

The incidence of malnutrition at the time of diagnosis of cancer in children appears 

to be less than adult. Some children were malnourished at the time of diagnosis and their 

malnourishment was reported to have increased during the therapy for malignancy, 

especially if their treatment involved intensive chemotherapy or bone marrow 

transplantation (Multer, Zurchar 2012).  

Children treated for leukemia underwent changes in nutritional status, as manifested 

by a reduction in growth, weight gain or weight losses. A child with newly diagnosed 

cancer appears to have the same average nutritional status as seen in the population from 

which the child come, if the diagnosis is made in a reasonably timely manner (Holmes, 

2012).  
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Early recognition of patients at risk for malnutrition can obviate the need for more 

aggressive supports subsequently in the patient's course (Phillips, Jensen 2010).  

According to WHO recommended energy standard, energy requirements for all 

participants were calculated, in which protein 12 % to 14 % (glutamine, 0.4 g/kg.d) 

Glutamine (Gln) is an amino acid (a building block for proteins), found naturally in the 

body.  Gln is used to counter some side effects of medical treatments. Gln is also used to 

protect the immune system and digestive system in people undergoing radio chemotherapy 

for cancer of the esophagus (Emadi et al., 2013)   

Gln is the most abundant non-essential amino acid in the muscle, accounting about 60 % of 

total free amino acids in the human body. It has been proven that Gln has multifaceted roles 

(Gaurav et al., 2012) .  The specific mechanism of Gln is not fully understood. Clinical and 

basic research has been conducted to reveal the mechanisms underlying Gln functions 

(villalta et al.,  2014).  

1.2. Research problem 

Worldwide, it is estimated that childhood cancer has an incidence of more than 

175,000 per year, and a mortality rate of approximately 96,000 per year (32% percent of 

leukemia in worldwide).  

Recently new ALL cases were estimated in Gaza that resulted in increasing the 

percentage of ALL to become close to the worldly percentage. In Gaza Strip, the number of 

children under 12 years old, at the beginning of April about 300000 males and 280000 

females out of 2 million population 182 child have ALL in Gaza Strip at end of  August, 

2018 by means about 0.002%.  

There was prevalence of ALL in Gaza Strip, but there is no previous study about 

nutrition and its association with leukemia patients. While the number of it increases and the 

harmful pain side effects of chemotherapy are unwanted, so it will be the first research to 

determine and investigate the role of nutrition in these diseases.  

Malnutrition consequences in ALL under chemotherapy treatment due to anorexia, vomiting, 

diarrhea and gastrointestinal disorder. So, relieving these by decrease malnutrition plays an 

important role in survival (Sornsuvit et al., 2018). 

   

https://www.webmd.com/heartburn-gerd/your-digestive-system
https://www.webmd.com/cancer/rm-quiz-cancer-myths-facts
https://www.webmd.com/digestive-disorders/picture-of-the-esophagus
https://en.wikipedia.org/wiki/Incidence_(epidemiology)
https://en.wikipedia.org/wiki/Mortality_rate
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1.3. Justification of the study 

Generally, no studies have assessed dietary patterns of ALL patients in Gaza 

and the role of nutrition in improving the health status of patients, and there is no 

previous study on nutrition awareness for leukemia patients. So, it will be the first 

research to determine and to investigate the nutritional status and behavior among 

leukemia‘s children. 

1.4. General objective 

To assess the nutritional status of children's with Acute Lymphoblastic Leukemia and 

health determinants.    

1.5 Specific objectives 

1- To investigate the dietary intake of children diagnosed with acute lymphoblastic 

leukemia. 

2- To clarify the dietary behavior on acute lymphoblastic leukemia. 

3- To study the effect of environmental factors on acute lymphoblastic leukemia. 

4- To identify the socioeconomic attributes on acute lymphoblastic leukemia.  

5- To determine the role of protein and glutamine intake in reduce chemotherapy side 

effects.  

1.6. Hypotheses  

 
1. There is not relationship between sociodemographic, socioeconomic, genetic factors 

and development of ALL. 

2. There is not relationship between dietary protein and glutamine intake and 

complication of chemotherapy. 
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1.7. Context of study 

1.7.1 Geography and demography 

The Gaza Strip is one of two entities forming the occupation tetrodes Palestinian. 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 12 km wide (Fig1).  

The population of Palestine in 2017 (Fig 2) was about 4.78 million; 2.43 million 

males and 2.35 million females. The number of populations of the West Bank was 2.88 

million of which 1.47 million males and 1.41 million females, while the number of 

populations of Gaza Strip was 1.90 million of which 963 thousand males and 936 thousand 

females (Fig 2). The percentage of individuals aged (0-6) years constituted 19.9% of the 

total population in 2017 of which 36.9% in the West Bank and 41.8% in Gaza Strip (PCBS, 

2018). Population density of Palestine is generally high at 794 persons/km
2
, particularly in 

Gaza Strip it is 5,204 persons/km2 compared to a lower population density in the West 

Bank of 510 persons/km
2
 in 2017 (PCBS, 2018). 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.  

 

Figure 1 Gaza Strip 

( MapOrnithofauna Prevailing at Al-Mawasi Ecosystem of the Gaza Strip, Palestine) 
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Figure2 Population Pyramid in Palestine, End 2016 (PCBS, 2018). 

 

1.7.2. Health services  

Three main health providers offer health services in the Gaza Strip are MOH, 

UNRWA and Non-Governmental Organizations (NGOs). About 30 hospital in Gaza Strip 

divided as 13 MOH, 14 NGOs and 3 Ministry of Interior (MOI). MOH bears the heaviest 

burden, as it takes over the responsibility in Gaza strip for 59 primary health care centers 

and 13 hospitals (PHIC, 2018). In Gaza Strip there are two children‘s hospitals: AL Naser 

hospital and AL-Rantisy Pediatric hospital.   

1.7.2.1 AL-Rantisy Pediatric hospital: 

It's one of two pediatric hospitals in Gaza strip. It is a specialized hospital in 

pediatric medicine. It has 47 hospitalized bed and has 137 employees. 

It is a governmental hospital operated by MOH. It is located in Gaza Governorate. In 

the hospital, there are departments of pediatrics, hematology, cardiology, neurology and 

renal dialysis unit for the children. It also contains an oncology department for the adults 

(MOH, 2017). Recently, a new department has opened which is specialized for child‘s 

cancer: Sohaila Mosa department.  

1.8. Operative definitions  

1.8.1 Cancer: Is the uncontrolled growth of cells, which can invade and spread to distant 

sites of the body. Cancer can have severe health consequences, and could be a cause of 

death. The most common types of cancer in men are Lung, prostate, colorectal, stomach, 

and liver cancer, while breast, colorectal, lung, uterine cervix, and stomach cancer are the 
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most common among women. More than 30% of cancer deaths could be prevented by 

modifying or avoiding key risk factors, especially consuming tobacco (WHO) cancer. 

(WHO, 2015).  

Cancer is a generic term for a large group of diseases that can affect any part of the 

body. Other terms used for cancer are malignant tumors and neoplasms. One defining 

feature of cancer is the rapid creation of abnormal cells that grow beyond their usual 

boundaries and which can lead to invade adjoining parts of the body and spread to other 

organs. This process is referred to as metastasis. Metastases are the major cause of death 

from cancer (WHO, 2019) . 

1.8.2. Leukemia: Is a form of cancer that originates in the bone`s marrow then releases into 

the blood stream (WHO, 2015).The bone marrow is responsible for producing stem cells 

that will eventually mature into the different types of blood cells: red blood cells (RBC), 

white blood cells (WBC) and platelets. ALL is the most common cancer among children 

and has serious impacts on their health (JayachandraD et al., 2014). 

  

1.8.3. Albumin: The main protein produced in the liver, and has numerous functions in the 

body, the most important of it is maintaining intravascular colloid osmotic pressure(COP). 

COP helps fluids stay within the vasculature instead of leaking into tissues. 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) . 

 

1.8.4. Prealbumin: Prealbumin is a protein that is made mainly by your liver. Your body 

uses Prealbumin to make other proteins. Prealbumin also carries thyroid hormones in the 

blood. The Prealbumin Screen is a blood test that is used to frequently see if you are getting 

enough nutrition in your diet. This may be because you have a chronic condition. Or it may 

be because you have an infection or inflammation, or you suffered a trauma. Normal results 

for a Prealbumin blood test are 6 to 21 mg/dL for children and for an infants under 5 days 

old (©2019 University of Rochester Medical Center Rochester, NY). 
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1.8.5.Eclampsia and preeclampsia: 

Preeclampsia is a condition of pregnancy characterized by high blood 

pressure(hypertension) and protein in the urine (proteinuria).  

Preeclampsia usually occurs after the 34th week of gestation, but it can develop after the 

infant is delivered. Preeclampsia and Eclampsia develop most commonly during the first 

pregnancy. Pregnant teens and women over 40 are at increased risk. Eclampsia is the 

development of seizures in a woman with severe preeclampsia. It has a 2% mortality (death) 

rate. There is no cure for preeclampsia except for delivery of the baby (Melissa Conrad 

Stöppler, MD). 

 

1.8.6. In Vitro fertilization (IVF) is a complex series of procedures used to help with 

fertility or prevent genetic problems and assist with the conception of a child. During IVF, 

mature eggs are collected (retrieved) from ovaries and fertilized by a sperm in the 

laboratory (Mayo Clinic, 2019). 

 

1.8.7. Exclusive breastfeeding: means that the infant receives only breast milk for six 

monthes. No other liquids or solids are given – not even water – except the oral rehydration 

solution, or drops/syrups of vitamins, minerals or medicines .  

 

1.8.8. Severity of side effect chemotherapy: means to categorize the side effects according 

to AL-Rantisi Pediatric hospital into mild, moderate and sever . 

Mild, is when a patient has 3 or less emesis in a day, 3 or less small mouth lesion and loss 

of appetite for 3 or less than a day . 

 Moderate, is when a patient has more than 3 emesis in a day, more than 3 small mouth 

lesion and loss of appetite for more than 3 days . 

Sever, is when a patient has more than 8 emesis in a day, more than 3 large mouth lesions, 

and has loss of appetite for 7 days and hair loss . 

1.8.9. Family History: In medicine, a family history consists of information about disorders 

from which experienced by patient‘s direct blood relatives (Rich et al., 2004). 

https://www.medicinenet.com/pregnancy/article.htm
https://www.medicinenet.com/teenagers/article.htm
https://www.medicinenet.com/seizures_symptoms_and_types/article.htm
https://www.medicinenet.com/script/main/art.asp?articlekey=41529
https://www.medicinenet.com/script/main/art.asp?articlekey=41529
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1.8.10. High-Sensitivity C-reactive protein (hs-CRP): Is a test like CRP, but it is more 

sensitive than CRP which measures low levels of CRP. HS-CRP can be considered as a risk 

marker for coronary artery disease (Kumar et al., 2012). 

 

1.8.11. Physical activity (PA): Is defined as any physical movement produced by skeletal 

muscles that requires energy expenditure. PA includes exercises as well as other activities 

which involve bodily movement and are done as part of playing, working, active 

transportation, house chores and recreational activities (WHO, 2013b). 

But Physical Inactivity :It is defined as performing insufficient amounts of moderate and 

vigorous intensity of an activity that does not match the specified physical activity 

guidelines (Van der Ploeg, & Hillsdon, 2017). 

 

1.8.12. Dietary Behavior: It is also known as Eating Behavior. It is defined as normal 

behavior related to eating habits, food selection, food preparation, amount and frequency of 

food consumption. It has effects on health outcomes. There are two types of Dietary 

behavior; unhealthy dietary behavior and healthy dietary behavior (Kabir et al., 2018). 

 

1.8.13. Daily Intake of protein (g/day): Most official nutrition organizations recommend a 

fairly modest protein intake. The DRI (Dietary Reference Intake) is 1 gram of protein per 

kilogram of body weight in a day. 

   

1.8.14. Daily Intake of  glutamine (g/day): Glutamine is the most abundant free amino 

acid in the human body, making up about 60% of the skeletal muscle amino acid pool. 

According to WHO recommended energy standard, energy requirements for all participants 

were calculated, in which protein 12 % to 14 % (glutamine, 0.4 g/kg.d) . 

1.8.15. 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). 

 

1.8.16. 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. 
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Malnutrition can also occur because a person cannot properly digest or absorb nutrients 

from the food they consume, as may occur in some medical conditions (CDC, 2016). 

 

1.8.17. Stunting: Stunting is the impaired growth and development that children experience 

from poor nutrition, repeated infection, and inadequate psychosocial stimulation. Children 

are defined as stunted if their height-for-age is more than two standard deviations below the 

WHO Child Growth Standards median (WHO, 2018).  

 

1.8.18. Wasting: Children are defined as wasting if their weight for height is more than two 

standard deviations below the WHO Child Growth Standards median (WHO, 2018). 

 

1.8.19. Underweight: Children are defined as underweight if their weight for age is more 

than two standard deviations below the WHO Child Growth Standards median (WHO, 

2018). 

 

Malnutrition Indicators 

 

Table 1 Z-score 

 

Z-score 

Growth indicators 

Length/height 

for-Age 

Weight-for age Weight-for 

length/height 

BMI-for-age 

Above 3 Very Tall Better assessed 

from weight-for-

height or BMI-

for-age. 

Obese Obese 

Above 2  Overweight  Overweight  

Above 1   Possible risk 

of overweight 

Possible risk 

of overweight 

0 

(Median) 

    

Below -1     

Below -2  Moderately 

 Stunted 

Moderately 

Underweight 

Moderately 

Wasted 

Moderately 

Wasted 

Below -3 Severely 

Stunted 

Severely 

Underweight 

Severely 

Wasted 

Severely 

Wasted 
 

Measurements in the shaded boxes are in the normal range. 
Source: WHO, 2006 
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1.8.20. Hemoglobin: is a protein in red blood cells that carries oxygen throughout the body. 

1.8.21. Anemia:  

                                        Table 2 classification of anemia 

                                                                     Anemia 

Population                                     Non -Anemia                         Mild          Moderate             Severe 

Children 6 - 59 months of age         11 mg/dl or higher         10-10.9 mg/dl       7-9.9mg/dl          lower than 7 

Children 5 - 11 years of age            11.5 mg/dl or higher      11-11.4 mg/dl       8-10.9mg/dl        lower than 8 

Source: (WHO, 2011a) 

 

 

1.8.22 Serving Size 

It is defined as a standardized amount of a food such as cup or an ounce used in 

providing information about a food within a food group (Agriculture, 2015). 
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CHAPTER 2 

LITERATURE REVIEW 

2.1. Leukemia 

         National Cancer Institute defined leukemia as a type of cancer in which the bone 

marrow makes too many immature lymphocytes (a type of white blood cell) or a group of 

blood cancers that usually begin in the bone marrow and result in high numbers of abnormal 

blood cells(Merriam-Webster2014). These blood cells are not fully developed and are called 

blasts or leukemia cells (National Cancer Institute 2013). In a healthy child, the bone 

marrow makes blood stem cells (immature cells) that become mature blood cells over time. 

A blood stem cell may become a myeloid stem cell or a lymphoid stem cell. A myeloid 

stem cell becomes one of three types of mature blood cells (Merriam-Webster2014). Red 

blood cells that carry oxygen and other substances to all tissues of the body, platelets that 

form blood clots to stop bleeding and hite blood cells that fight infection and disease.  A 

lymphoid stem cell becomes a lymphoblast cell and then one of three types 

of lymphocytes (white blood cells). 

1. B-lymphocytes that make antibodies to help fight infection. 

2. T lymphocytes that help B-lymphocytes make the antibodies that help fight 

infection. 

3. Natural killer cells that attack cancer cells and viruses. 

.  

Figure 4: Blood stem cell (lypincott2017) 

 

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45840&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45840&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=476017&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45993&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45364&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=302475&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45765&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44953&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44918&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44928&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44062&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45941&version=patient&language=English&dictionary=Cancer.gov
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A blood stem cell goes through several steps to become a red blood cell, platelet, or 

white blood cell .In a child with ALL, too many stem cells become lymphoblast's, B-

lymphocytes, or T lymphocytes. The cells do not work like normal lymphocytes, and they 

are not able to fight infection very well. These cells are cancer (leukemia) cells. In addition, 

as the number of leukemia cells increases in the blood and bone marrow, there is less room 

for healthy white blood cells, red blood cells, and platelets. This may lead to infection, 

anemia, and easy bleeding (Merriam-Webster, 2014) . 

2.1.1 Symptoms  

Because leukemia is cancer of the blood-forming tissue called the bone marrow, the 

initial symptoms are often related to irregular bone marrow function. The bone marrow is 

responsible for producing most of the body's blood cells, including the red blood cells, 

white blood cells, and platelets (Jain N, Gurbuxani et al., 2015) . 

When leukemia occurs, the abnormal cells (blasts) begin to multiply very rapidly and 

begin crowding out and competing for nutrients and space with the other healthy cells. The 

following are the most common symptoms of leukemia. However, each child may 

experience symptoms differently. Symptoms may include: (Jain , Gurbuxani et al., 2015): 

 Anemia. When red blood cells are unable to be produced because of the crowding in 

the marrow, anemia is present. With anemia, the child may appear tired, pale, and 

may breathe faster to compensate for the decrease in oxygen carrying capacity. The 

number of red blood cells on a blood count will be below normal . 

 Bleeding and/or bruising. When platelets are unable to be produced because of the 

crowding in the marrow, bleeding can occur and the child may begin to bruise more 

easily. Petechiae are tiny red dots often seen on the skin of a child with low number 

of platelets. Petechiae are very small blood vessels that have leaked or bled. The 

number of platelets on a blood count will be below normal. Thrombocytopenia is a 

term used for a decreased number of platelets . 

 Recurrent infections. Although there may be an unusual high number of white blood 

cells on a blood count of a child with leukemia, these white blood cells are immature 

and do not fight infection. The child may have had repetitive viral or bacterial 

infections over the past few weeks. The child with leukemia often shows symptoms 

of an infection such as fever, runny nose, and cough. 
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 Bone and joint pain. Pain in bones and joints is another common symptom of 

leukemia. This pain is usually a result of the bone marrow being overcrowded and 

full . 

 Abdominal distress. Abdominal pain may also be a symptom of leukemia. Leukemia 

cells can collect in the kidney, liver, and spleen, causing enlargement of these 

organs. The Pain in the abdomen may cause a child to have loss of appetite and 

weight loss . 

 Swollen lymph nodes. The child may also have swelling in the lymph nodes under 

the arms, in the groin, chest, or in the neck. Lymph nodes are responsible for 

filtering the blood. Leukemia cells may gather in the nodes, causing swelling . 

 Difficulty breathing (Dyspnea). With T-cell ALL, these leukemia cells tend to clump 

together around the thymus, a small organ just behind the breastbone. This mass of 

cells present in the middle of the chest can cause pain and breathing difficulty 

(Dyspnea). Wheezing, coughing, and/or painful breathe requires immediate medical 

attention . 

With acute leukemia (ALL or AML), these symptoms may occur suddenly in a 

matter of days or weeks. With chronic leukemia (CML), these symptoms may develop 

slowly over months to years. It is important to understand that the symptoms of 

leukemia may resemble other blood disorders or medical problems. These are common 

symptoms of the disease, but do not include all possible symptoms. Children may 

experience symptoms differently. Remember always to consult your child's doctor for a 

diagnosis . 

2.1.2 Diagnostic  

In addition to a complete medical history and physical examination, diagnostic 

procedures for leukemia may include (Petridou, Ntouvelis et al., 2015). 

1. Bone marrow aspiration and/or biopsy. A procedure that involves taking a small 

amount of bone marrow fluid (aspiration) and/or solid bone marrow tissue (called a 

core biopsy), usually from the hip bones, to be examined for the number, size, and 

maturity of blood cells and/or abnormal cells . 

2. Complete blood count (CBC). A measurement of size, number, and maturity of 

different blood cells in a specific volume of blood. 
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3. Additional blood tests. These may include blood chemistries, evaluation of liver 

and kidney functions, and genetic studies. 

4. Computed tomography scan (also called a CT or CAT scan). A Diagnostic 

noninvasive imaging procedure that uses a combination of X-rays and computer 

technology to produce horizontal, or axial, images (often called slices) of the body. 

CT scans are more detailed than general X-rays . 

5. Magnetic resonance imaging (MRI). A diagnostic procedure that uses a 

combination of large magnets, radiofrequencies, and a computer to produce detailed 

images of organs and structures within the body. 

6. X-ray. A diagnostic test that uses invisible electromagnetic energy beams to 

produce images of internal tissues, bones, and organs onto film. 

7.  Ultrasound (also called Sonography). A diagnostic imaging technique that uses 

high-frequency sound waves and a computer to create images of blood vessels, 

tissues, and organs. Ultrasounds are used to view internal organs as they function, 

and to assess blood flow through various vessels . 

8. Lymph node biopsy. A sample of tissue is removed from the lymph node and 

examined under a microscope . 

9. Spinal tap/lumbar puncture. A special hollow needle is placed into the lower 

back, into the spinal canal. This is the area around the spinal cord. The pressure in 

the spinal canal and brain is measured. A small amount of cerebral spinal fluid 

(CSF) can be removed and sent for testing to determine if there are leukemia cells, 

an infection, or other problems . 

2.2. Classification of leukemia  

2.2.1. General classification

 

Figure 5: types of leukemia 
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Clinically and pathologically, leukemia is subdivided into a variety of large groups. The 

first division is between its acute and chronic forms (childhood leukemia". Pediatrics in 

Review2010): 

1. Acute leukemia is characterized by a rapid increase in the number of immature 

blood cells. The crowding that results from such cells makes the bone marrow 

unable to produce healthy blood cells. Immediate treatment is required in acute 

leukemia because of the rapid progression and accumulation of the malignant cells, 

which then spill over into the bloodstream and spread to other organs of the body. 

Acute forms of leukemia are the most common forms of children‘s leukemia. 

2. Chronic leukemia is characterized by the excessive buildup of relatively mature, but 

still abnormal, white blood cells. Typically taking months or years to progress, the cells 

are produced much higher than normal, resulting in many abnormal white blood cells. 

Whereas acute leukemia must be treated immediately, chronic forms are sometimes 

monitored for some time before treatment to ensure maximum effectiveness of therapy. 

Chronic leukemia mostly occurs in old people, but can occur in any age group . 

Additionally, the diseases are subdivided according to which kind of blood cell is 

affected. This divides leukemia into lymphoblastic or lymphocytic leukemia and myeloid or 

myelogenous leukemia. 

3. In lymphoblastic or lymphocytic leukemia, the cancerous change takes place in a 

type of marrow cell that normally goes on to form lymphocytes, which are infection-

fighting immune system cells. Most lymphocytic leukemia involve a specific subtype 

of lymphocyte, the B cell. 

4. In myeloid or myelogenous leukemia, the cancerous change takes place in a type of 

marrow cell that normally goes on to form red blood cells, some other types of white 

cells, and platelets 

Combining these two classifications provides four main categories. Within each of 

these main categories, there are typically several subcategories. Finally, some rarer types are 

usually considered to be outside of this classification scheme. 
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2.2.2. Specific types 

1. Acute lymphoblastic leukemia (ALL) is the most common type of leukemia in young 

children. It also affects adults, especially those 65 and older. Standard treatments involve 

chemotherapy and radiotherapy. The survival rates vary by age: 85% in children and 50% in 

adults (Jameson, Dennis. Kasper et al.,2015).Harrison Subtypes include precursor B acute 

lymphoblastic leukemia, precursor T Acute Lymphoblastic Leukemia, Burkitt's Burkitt's 

Leukemia, and Acute Biphenotypic Leukemia. 

2. Chronic Lymphocytic Leukemia (CLL) most often affects adults over the age of 55. It 

sometimes occurs in younger adults, but it almost never affects children. Two-thirds of 

affected people are men. The five-year survival rate is 75% (National Cancer 

Institute,2018).  It is incurable, but there are many effective treatments. One subtype is B-

cell Prolymphocytic leukemia, a more aggressive disease . 

3. Acute Myelogenous Leukemia (AML) occurs more commonly in adults than in children, 

and more commonly in men than women. It is treated with chemotherapy. The five-year 

survival rate is 40%, except for APL (Acute Promyelocytic Leukemia), which has a survival 

rate greater than 90% ( lvin.Elfenbein, 2013). Subtypes of AML include acute 

Promyelocytic Leukemia, acute Myeloblastic Leukemia, and Acute Megakaryoblastic 

Leukemia. 

4. Chronic Myelogenous Leukemia (CML) occurs mainly in adults; a very small number of 

children also develop this disease. It is treated with Imatinib (Gleevec in United States, 

Glivec in Europe) or other drugs (Novartis Oncology, 2013) The five-year survival rate is 

90% (Patients with Chronic Myelogenous Leukemia, 2013). One subtype is Chronic 

Myelomonocytic Leukemia. 

5. Hairy Cell Leukemia (HCL) is sometimes considered a subset of Chronic Lymphocytic 

Leukemia, but does not fit neatly into this category. About 80% of affected people are adult 

men. No children cases have been reported. HCL is incurable but easily treatable. The ten 

years survival is 96% to 100% (Else, Ruchlemer, Osuji, 2015) . 

6. T-cell Prolymphocytic Leukemia (T-PLL) is a very rare and aggressive leukemia 

affecting adults; somewhat men diagnosed with this disease more than women (Matutes 

Estella, 2018).  Despite its overall rarity, it is the most common type of mature T-Cell 

https://en.wikipedia.org/wiki/Precursor_B_acute_lymphoblastic_leukemia
https://en.wikipedia.org/wiki/Precursor_B_acute_lymphoblastic_leukemia
https://en.wikipedia.org/wiki/Precursor_T_acute_lymphoblastic_leukemia
https://en.wikipedia.org/wiki/Burkitt%27s_leukemia
https://en.wikipedia.org/wiki/Burkitt%27s_leukemia
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Leukemia (World Health Organization, 2018) nearly all other leukemia involve B cells. It is 

difficult to be treated, and the median survival is measured in months . 

7. Large Granular Lymphocytic Leukemia may involve either T-cells or NK cells; HCL, 

which involves solely B cells, it is a rare and indolent (not aggressive) leukemia (WHO, 201 

8). 

8. Adult T-cell leukemia is caused by human T-lymph tropic virus (HTLV), a virus similar 

to HIV. Like HIV, HTLV infects CD4+ T-cells and replicates within them; however, unlike 

HIV, it does not destroy them. Instead, HTLV "immortalizes" the infected T-cells, giving 

them the ability to proliferate abnormally. Human T-cell lymph tropic virus types I and II 

(HTLV-I/II) are endemic in certain areas of the world . 

9. Clonal Eosinophilia (also called clonal Hypereosinophilias) are a group of blood 

disorders characterized by the growth of eosinophils in the bone marrow, blood, and/or 

other tissues. They may be pre-cancerous or cancerous. Clonal Eosinophilia involve a 

"clone" of eosinophils, i.e., a group of genetically identical eosinophils that all grew from 

the same mutated ancestor cell ( Reiter , Gotlib  (2017)).These disorders may evolve into 

Chronic Eosinophilic Leukemia or may be associated with various forms of myeloid 

neoplasms, Lymphoidneoplasms, my elofibrosis, or the Myelodysplastic syndrome(Arber, 

Orazi, Hasserjian 2016) . 

2.2.3. Pre-leukemia 

Transient myeloproliferative disease, also termed transient leukemia, involves the abnormal 

proliferation of a clone of non-cancerous megakaryoblasts. The disease is restricted to 

individuals with Down syndrome or genetic changes similar to those in Down syndrome, 

develops in a baby during pregnancy or shortly after birth, and resolves within 3 months or, 

in ~10% of cases, develops to Acute Megakaryoblastic Leukemia. Transient Myeloid 

leukemia is a pre-leukemic condition (Arber, Orazi, Hasserjian 2016) . 

2.3. Epidemiology of ALL disease 

Approximately every 3 minutes one person in the United States (US) is diagnosed 

with a blood cancer. An estimated combined total of 176,200 people in the US are expected 

to be diagnosed with leukemia, lymphoma or myeloma in 2019.In 2019, 61,780 people are 
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expected to be diagnosed with leukemia. New cases of leukemia, lymphoma and myeloma 

are expected to account for 10 percent of the estimated 1,762,450 new cancer cases 

diagnosed in the US in 2019 (Facts 2018-2019  American Cancer Society‘s Cancer) for 

estimated numbers of new blood cancer cases and estimated numbers of deaths due to blood 

cancers. 

In 2018, leukemia was present in 2.3 million people and caused 353,500 deaths 

(GBD 2018). In 2015 it newly developed in 352,000 people (World Cancer Report 2014). It 

is the most common type of cancer in children, with three quarters of leukemia cases in 

children is the acute lymphoblastic type (A Snapshot of Leukemia. NCI, 2016). However, 

about 90% of all leukemia's are diagnosed in adults, AML and CLL are most common in 

adults (A Snapshot of Leukemia. NCI, 2016).Also, it occurs more commonly in the 

developed world. An estimated 5,930 people of all ages (3,280 men and boys and 2,650 

women and girls) in the United States will be diagnosed with ALL (World Cancer Report, 

2014)  . 

A person of any age can be diagnosed with ALL. ALL is the most common type of 

leukemia in people under 20, accounting for 74% of all leukemia diagnosed in this age 

group. Children younger than 5 have the highest risk of ALL. After a child grows into 

adulthood, the general risk of ALL rises again after age 50. About 4 out of every 10 people 

diagnosed with ALL are adults . 

An estimated 1,500 deaths (850 men and boys and 650 women and girls) from ALL 

will occur this year (Cancer.Net Editorial Board, 2019) . 

 

Figure 6: survival rates of leukemia(Cancer.Net Editorial Board, 2019). 
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Figure 7: cases of leukemia (Cancer.Net Editorial Board, 2019). 

ALL recently in Gaza discover new cases that increase the percentage of ALL and near the 

worldly percentage. In Gaza strip number of child under 12 years old  at begin of April 

about 300000 males and 280000 females from 2 million population 182 child have ALL in 

Gaza Strip at end of aug2018 by means about 0.002%. Comparison by 0.08% in Egypt 

0.0008% in Jordan 0.007% in Syria and13% in American (WHO, 2016) . 

2.4. Risks for ALL 

             Risk factors is something that increases your chance of getting a disease such as 

cancer. Some risk factors, like smoking, can be controlled. Others, like a person‘s age or 

family history, can‘t be changed .But having a risk factor, or even several risk factors, does 

not mean that you will definitely get the disease. And many people who get the disease may 

have few or no known risk factors .There are only a handful of known risk factors for Acute 

Lymphocytic Leukemia (ALL) which include genetic, radiation, chemical, viral, age, 

gender, and other factors . 

2.4.1. Genetic factors 

Several genetic factors (most prominently Down‘s syndrome (Buitenkamp, et al., 2014) are 

associated with an increased risk of ALL, but most patients have no recognized inherited 

factors. Children who have Down syndrome are slightly more likely to develop leukemia 

than other children of the same age and developmental stage. But the chance of a child with 

Down syndrome developing leukemia is very low. Genome wide association studies have 

identified polymorphic variants in several genes (including ARID5B, CEBPE, GATA3, and 

IKZF1) that are associated with an increased risk of ALL or specific ALL subtypes(Perez-

Andreu, et., al 2013). Rare germ‘s line mutations in PAX5 and ETV6 are linked to familial 
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ALL (Zhang et al., 2015). Germline ETV6 mutations in familial thrombocytopenia and 

hematologic malignancy. Few environmental risk factors are associated with ALL in 

children. Increased rates of the disease have been referred to the exposure to radiation and 

certain chemicals, but these associations explain only a very small minority of cases 

.Leukemia happens when the DNA of immature blood cells, mainly white cells, becomes 

damaged in some way (Harrison, et al., 2016). This causes the blood cells to grow rapidly 

and divide continuously, so that there are too many (National Cancer Institute, 2013) . 

2.4.2.Radiation exposure 

Being exposed to high levels of radiations a risk factor for both ALL and AML. For 

example, Japanese atomic bomb survivors had a greatly increased risk of developing acute 

leukemia (Zhang  et al., 2015). 

Treating cancer with radiation therapy also increases the risk of leukemia, although 

more for AML than ALL. The risk seems to be higher if chemotherapy and radiation are 

both used in treatment . 

The possible risks of leukemia from being exposed to lower levels of radiation, such 

as from medical imaging tests like x-rays or CT scans, are not well understood. Exposure to 

such radiation, especially very early in life, may carry an increased risk of leukemia, but this 

is not clear. If there is an increased risk it is likely to be small, but to be safe, most doctors 

try to limit radiation exposure from these tests as much as possible, especially for children 

and pregnant women (Jain et al., 2013) . 

2.4.3. Certain chemical exposures 

The risk of ALL may be increased by exposure to certain chemotherapy drugs and 

certain other chemicals, including benzene. Benzene is used in many industries to make 

some products, and it is also in cigarette smoke, as well as some glues, cleaning products, 

detergents, art supplies, and paint strippers. Chemical exposure is more strongly linked to an 

increased risk of AML than to ALL (National Cancer Institute, 2018) . 

The ability of a chemical to act as carcinogen was originally thought to hinge on its 

capacity as mutagen, but it is likely that many other biologically relevant activities are 

important in leukemogenesis as well. Some chemicals exhibit properties that allow them to 

target the bone marrow specifically, due to its metabolic activity (benzene for an example). 

Other chemicals may impact the immune system indirectly, setting up the individual for 

aberrant responses to infection. The role of external factors such as chemicals, and many of 
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which are immune suppressive in this process is unknown and likely to be a major research 

field in the future. Other activities of chemicals are summarized in a recent review of 

chemicals as carcinogens and Characteristics of Carcinogens as a Basis for Organizing Data 

on Mechanisms of Carcinogenesis (Smith, Guyton  et al., 2016) . 

2.4.4. Viral infections 

Infection with the human T-cell lymphoma/leukemia virus-1 (HTLV-1) can cause a 

rare type of T-cell ALL. Most of the cases occur in Japan and the Caribbean area. This 

disease is not common in the United States ( National Cancer Institute, 2018) . 

In Africa, the Epstein-Barr virus (EBV) has been linked to Burkett lymphoma, as 

well as to a form of ALL. In the United States, EBV most often causes infectious 

mononucleosis (―mono‖). It has also been linked with a type of lymphoma that can occur 

after stem cell transplant (known as post-transplant lymphoproliferative disorder, or PTLD) . 

2.4.5. Age 

ALL is the most frequent neoplasm in children, while being relatively rare in adults. 

There are different types of leukemia. The most common in children is ALL. Most children 

with ALL are between the ages of 2 and 4 years.  Both children and adults can suffer from 

leukemia, but the progress of the disease often differs. In children, the disease is usually 

more acute, whereas elderly people may suffer from chronic leukemia (Merriam-Webster, 

2015). 
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Figure 8: age in years and ALL distribution (Merriam-Webster, 2015). 

2.4.6. Race/ethnicity 

ALL is more common in whites than in African Americans, but the reasons for this 

are not clear (Lim et  al., 2014). 

Leukemia occurs in all ethnic groups. Studies have suggested that different ethnic 

groups have different forms of leukemia in different ways. In a study on patients‘ 

characteristics(Flowers, 2013), it is observed that Blacks had lower median hemoglobin 

levels, higher beta2-microglobulin levels, and more commonly unmutated IGHV gene, 

ZAP70 expression, and chromosome 17p or 11q deletion, all of which may contribute to 

worse outcomes. Another study suggests that racial and ethnic disparities in the incidence 

and treatment outcomes of childhood ALL persist, with Hispanic children having an 

elevated risk of developing the disease and one of the lowest survival rates after therapy 

(Lim, 2014). The analysis of California Cancer Registry data suggests that Blacks had a 

lower probability of having chemotherapy .So, Blacks and Hispanics had a lower 

probability of having transplant (Patel, 2015). For leukemia as well as other cancer types, it 

has been suggested that differences in treatment exist and may explain some of the observed 

racial disparities in survival. In a hospital-based study on CLL (Flowers, 2013), it is found 

that compared to non-Blacks, Blacks had significantly shorter event-free and overall 

survival (figure9). Another study tested the hypothesis that after adjusting for biological 

factors, Black and Spanish children with newly diagnosed ALL had a worse survival 

compared to Whites (Pollock  et al., 2013) . 

A better understanding of racial differences can assist diagnosis, implementation of 

tailored treatment strategies, and elimination of racial disparity (O‘Keefe, 2015). Although 

sharing the same scheme of analyzing racial differences in leukemia as the aforementioned 

the other publications, this study may distinguish from them in multiple aspects. First, it 

analyzes the four major subtypes, four racial groups, and two age groups using the same 

techniques, facilitates direct comparisons, and is more comprehensive than those that focus 

on a single subtype/age group and a smaller number of racial groups. Second, the SEER 

(Surveillance, Epidemiology, and End Results) database is analyzed. The wide coverage 

and large sample size ensure generalizability and validity and make this study more 

powerful than those based on a single hospital or community. Third, this study 

comprehensively addresses patients‘ characteristics, incidence, and survival, and can be 
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more comprehensive than those that focus on one single aspect. As such, this study can be 

complementary to the literature and is warranted . 

 

Figure 9: Race and ALL 

2.4.7. Gender 

ALL is slightly more common in males than in females. The reason for this is 

unknown  

2.4.8. Having an identical twin with ALL 

Someone who has an identical twin who develops ALL in the first year of life has an 

increased risk of getting ALL. 

2.4.9 Uncertain, unproven or controversial risk factors 

Other factors that have been studied for a possible link to ALL include (Smith, Seibel, 

Altekruse, et al., 2010) : 

1- Exposure to electromagnetic fields (such as living near power lines or using cell 

phones). 

2- Workplace exposure to diesel, gasoline, pesticides, and certain other chemicals. 

3- Smoking. 

4- Exposure to hair dyes. 

  

https://www.cancer.org/cancer/cancer-causes/radiation-exposure/extremely-low-frequency-radiation.html
https://www.cancer.org/cancer/cancer-causes/radiation-exposure/cellular-phones.html
https://www.cancer.org/cancer/cancer-causes/radiation-exposure/cellular-phones.html
https://www.cancer.org/cancer/cancer-causes/hair-dyes.html
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2.4.10. Nutrition  

Dietary factors account for at least 30% of all cancers in developed countries and up 

to 20% in developing countries. One third of all cancer deaths are related to diet and activity 

factors. Being overweight or obese increases the risk of several cancer types including 

cancers of the breast, colon, endometrial, esophagus, and kidney. Increased fat tissue raises 

circulating estrogen levels, which increase the risk of breast cancer . 

Obese men have high rate of prostate cancer. Fast food which is full of fats and 

calories raise cancer risk. Physical inactivity causes obesity and increases the risk for cancer 

while regular physical activity has shown effects in reducing the risk of cancer . 

Higher intakes of animal fat, cholesterol, lactose, meat, eggs and whole milk 

increased ovarian cancer while higher intakes of vitamin A, fruits and vegetables reduced 

the risk (Memonab et al., 2014). Pectin, the fiber in apple skin, is fermented in the intestine 

producing short-chain fatty acids that prevent the growth of harmful bacteria. They also 

nourish the cells of the intestinal lining, making them more resistant to becoming cancerous 

(Chan, 2015). Antioxidants, such as vitamin C and E and beta carotene, seem to have a 

synergetic effect when taken together, so eating lots of fruits and vegetables in a salad 

together produces a greater anticancer effect than eating each one individually (Campos et 

al., 2015) . 

Tanjeer (2010) found that no differences were found among cancer types in the level 

of consumption of sweets, carbohydrates, salts, vegetables and fruits, but differences were 

found for fat consumption. Esophageal and Testicular cancers were associated with high 

consumption of fat. Patients with colorectal, lung, bladder and head-brain cancers also 

consumed high levels of fat. Cancer patients had rare physical activity before being 

diagnosed (85% did not have any sport activity and only  2 % of patients practiced sports 

daily). 

El Batrokh study in the Gaza Strip (2013) revealed that the 72% of breast cancer 

patients were >45 years old while 53.3% of controls were >45 years with statistical 

significance. There are significant differences in diet behavior; (32.0%) case used to eat 

overcooked meat compare to controls (21.3%), and (69.3%) case used to eat  40 skinned 

chicken compare to controls (44.0%) and (21.3%) case used to eat whole fat dairy product 

compare to controls (54.7%) and case who have eaten vegetable and fruit daily equals 

58.7% which is lower than controls (88%). Majority of cases (53.3%) ate canned food once 
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weekly or less and the majority of controls (44%) did not eat canned food. (56%) of cases 

drink less than one liter per day while (29.3%) of controls drink less than one liter. Cases 

consuming more serving size per day of red meat and grains in comparison to control and 

Turkey and fish intake by cases lower than control and drinking of soft drinks by cases have 

significant high mean than that by control and Licorice, Ginger Basil, Cloves and Turmeric 

intake by cases was smaller than control and Corn oil, Sunflower oil, Butter and Chocolate 

intake by cases was higher than that by control . 

2.4.10.1 Maternal Diet 

Epidemiologic studies examining the relationship between maternal diet during 

pregnancy and the risk of childhood leukemia have been mostly conducted in developed 

countries. Exposures of interest varied to include food groups (e.g. fruits, vegetables, and 

proteins), micronutrients from dietary and supplement sources (e.g., folate and vitamins), 

consumption of coffee and tea measures of a healthy diet . 

Food Groups 

Fruits and vegetables contain a variety of vitamins and minerals that have 

anticancer, anti-proliferative, and anti-inflammatory effects (Stefanska, Karlic et al., 2012 ). 

And the consumption of fruits and vegetables has been associated with reducing the risk of 

various types of cancer (Mosby, Cosgrove et al,. 2012). Some food groups, in particular 

fruits and vegetables, have been associated with childhood leukemia risk in several studies. 

Research has found statistically significant negative associations between maternal 

consumption of fruits and vegetables and risk of childhood ALL (Petridou E, Ntouvelis E, 

et al., 2015). A study found significant or near-significant inverse linear trends between the 

risk of infant leukemia and maternal consumption of fresh fruits and vegetables, especially 

for specific ALL subtypes (Spector, Xie,et  al., 2015). Negative associations have also been 

observed for childhood leukemia and maternal consumption of other food groups, 

specifically protein sources such as fish and seafood (Petridou, Ntouvelis, et al., 2015). As 

well as beans and beef (Kwan, Jensen, et al., 2019) . 

One study demonstrated an increased risk of ALL with increased maternal 

consumption of meat or meat products and sugars or syrups(Petridou, Ntouvelis, et al., 

2015) . 
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Folate and Other One-carbon Metabolism Nutrients 

The one-carbon metabolism cycle is critical for the synthesis of DNA and RNA, and 

transfer the homocysteine to methionine, and the formation of adenosylmethionine (SAM), 

the primary methyl donor for DNA, RNA, proteins, and lipids (Locasale JW, 

2018).Moreover, Folate and other B vitamins are important cofactors in the one-carbon 

metabolism cycle (Locasale JW, 2018), and maternal folic acid supplementation during 

pregnancy has been demonstrated to influence DNA methylation in children (Lim, Song, 

2016).Although, Maternal folic acid supplementation also protects against some childhood 

diseases, such as neural tube defects (Lim, Song, 2016). Additionally, High folate intake has 

been associated with reduced risk of breast (Chen , Li, 2014) and colorectal (Kennedy, 

Stern, Moretti, et al., 2017) cancer and increased risk of prostate cancer (Wien, Pike et al., 

2012) among adults, whereas meta-analyses have indicated no effect of folic acid 

supplementation on adult cancer incidence (Clarke, Halsey et al., 2010).Along with that, 

Maternal intake of folate and other nutrients involved in one-carbon metabolism may 

influence childhood leukemia risk due to the importance of these nutrients for DNA 

synthesis and repair, chromosomal integrity (Vollset, Clarke, Lewington, et  al., 2013), and 

epigenetic processes that determine gene expression and influence cancer risk, including 

histone modification, levels of non-coding RNAs, and DNA methylation (Locasale , 2018) . 

Coffee, Cola, and Tea 

Many studies had found an increased risk of ALL among children of mothers who 

consume more than four cups of coffee reporting coffee in a day during pregnancy 

(Menegaux, Steffen, Bellec, et al., 2015). Subsequent case-control studies have found 

maternal consumption of coffee during pregnancy to be associated with an increased risk of 

ALL, AML, and possibly to have an infant with leukemia, while others have failed to find 

an association, as summarized in a recent meta-analysis (Menegaux, Steffen, Bellec, et al., 

2015).  There is some evidence from these studies that the increased risk of leukemia with 

maternal coffee consumption may be more pronounced among children born to non-

smoking mothers(Bonaventure, Rudant, Goujon-Bellec, et al., 2013). Similarly, cola-based 

drinks have been associated with increased risk of childhood ALL (Thomopoulos, 

Ntouvelis, Diamantaras, et al., 2015).  A general limitation of those studies is the lack of 

information on the type of drinks (e.g., caffeinated or not, green or black tea), which contain 
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different nutrients and other compounds with either anti-or pro carcinogenetic properties 

(Milne, Royle, Bennett, et al., 2017) . 

Healthy Diet Index 

In contrast to studies that have evaluated the role of a limited number of specific 

nutrients or food components, measures of overall diet quality may better represent 

nutritional status and the complex biological interaction of multiple nutrients(Hu FB, 2012). 

Diet quality indices are often positively correlated with biological markers of micronutrient 

intake and have been associated with reduced risk of all-cause mortality, including cancer 

risk (Harnack., 2012),(Kant, 2014). Maternal dietary patterns and quality have also been 

associated with birth outcomes, such as neural tube and congenital heart defects 

(Carmichael, Yang, Feldkamp, et al., 2017) . 

In a recent study (Singer, Carmichael, 2018) overall maternal diet quality, as 

summarized by a diet quality index using a modified version of the 2010 Healthy Eating 

Index, was associated with a reduced risk of childhood. A more pronounced reduction in 

risk was observed among younger children and children of women who did not use vitamin 

supplements before pregnancy. There was a similar reduced risk of AML with increasing 

maternal diet quality score. No single diet quality index component (i.e. food group or 

nutrient) appeared to account for the results, suggesting that the quality of the whole diet 

and the cumulative effects of many dietary components may be important in influencing 

childhood‘s leukemia risk (Singer, Carmichael, 2018)   .  

Preconception Care 

Recently, reproductive health professionals involved in the care and support of 

women of childbearing age have begun to emphasize preconception care. These 

professionals are interested in including environmental factors as part of their message to 

their patients about health promotion before conception and during pregnancy (Sutton, 

Woodruff ,et al., 2012). Including both men and women in health promotion provides an 

ideal opportunity to address environmental exposures prior to early critical windows of 

development, even before conception. Initial studies on the effectiveness of strategies to 

promote behavior change to reduce chemical hazard exposures preconception and during 

pregnancy indicate that perceived normative pressure (perception of what is common 

among peers and important to family, friends and doctors) is a key element ( Mello, Hovick  

Health Educ Behav, 2016) The U.S. Centers for  
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Disease Control and Prevention a, the American College of Obstetrics and 

Gynecology have begun programs to address preconception health (Preconception Health 

and Health Care, 2018). An effort should be made to ensure that environmental health 

literacy and childhood cancer prevention activities are addressed within the context of these 

evolving programs and included in a new standard of care. 

The currently available toxicological and observational epidemiologic studies 

(including :Meta and pooled analyses) provide a strong evidentiary basis for the presence of 

casual associations (of small to moderate sizes) between several environmental exposures 

and childhood Leukemia. Waiting a more complete evidentiary basis for decision-making, 

though ideal will result in significant delays in safeguarding children‘s health. Education of 

clinicians and the public on primary prevention actions that an individual can take to reduce 

their own family‘s exposures to chemical risk factors for childhood leukemia as well as 

other disorders is something that can occur now. Ultimately, regulatory actions based on the 

evolving science are needed to shift the burden from the individual to producers . 

2.4.10.2 Paternal Diet 

In contrast to maternal diet, very few studies have examined the relationship between 

paternal diet before conception and childhood leukemia. One study suggested that the risk 

of childhood leukemia increased with increasing paternal consumption of hot dogs (sources 

of carcinogenic compounds from N-nitroso precursors) (Bailey, Miller, Greenop, et., al, 

2014).  In addition, there is no strong indication that paternal intake of folate and other 

vitamins from diet and supplements before the child‘s conception reduced the risk of 

leukemia in the offspring (Wen, Shu, Potter, et al., 2019) . 

2.4.10.3 Child’s Diet 

As mentioned earlier, breastfeeding and duration of breastfeeding (six months of 

more) have been associated with the risk of childhood ALL, as summarized in recent 

pooled(Rudant, Amigou, Orsi, et al., 2013) and meta-analyses( Amitay, Keinan-

Boker,2015) conducted by the Childhood Leukemia International Consortium. Besides 

breastfeeding, little is known about the influence of child‘s early diet. Feeding with formula 

as early as 14 days after birth (Greenop, Bailey, Miller et  al., 2015),  alone or in 

combination with breastmilk, was associated with an increased risk of childhood ALL and 

dose-response relationships were reported for the duration of formula feeding (Greenop, 

Bailey, Miller, et .,al2015). These studies contrasted previous null findings (Kwan, Block, 
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et al., 2014).  Infants and children fed with milk formula have been found to have higher 

serum levels of IGF-1 than those breastfed, and fetal growth pathway has been hypothesized 

to play a role in leukemogenesis (Schraw, Dong et al., 2014), Associations between a 

child‘s consumption of various food groups and the risk for childhood ALL or for all 

leukemia's combined are inconsistent, especially regarding the consumption of fruits and 

fruit juice, as well as the consumption of meat Older age at introduction to solid food in 

general (Schraw , Dong  et al., 2014),  and possibly older age at introduction to vegetables 

in particular (Greenop  , Bailey  , Miller et  al., 2015), was associated with an increased risk 

of childhood ALL, while a reduced risk was reported for late introduction to eggs (Greenop  

, Bailey  , Miller et al., 2015). Child‘s consumption of cola-based drinks does not appear to 

be associated with leukemia, in contrast to maternal consumption during pregnancy 

(Thomopoulos, Ntouvelis, Diamantaras, et  al., 2015) . 

2.4.11 ALL and contamination  

2.4.11.1 Pesticides 

Several studies have suggested that home pesticide exposure before birth and during 

a child's early years may increase the risk of childhood leukemia. Indeed, exposure to 

pesticides is one of the most frequently investigated chemical risk factors for childhood 

leukemia. A causal link between exposure to pesticides and childhood leukemia is 

supported by many studies, including the California Childhood Leukemia Study, which 

demonstrated a relationship between exposure to insecticides – as a general class – and 

childhood leukemia (Ma, Buffler, Gunier, et al., 2012).  Existing studies have generally 

used interviews with parents to assess children‘s exposure to pesticides; as such, no specific 

pesticide, or class of pesticides, has been implicated as the causal agent underlying these 

observations . 

2.4.11.2 Parental Smoking 

Parental tobacco use is another suspected risk factor for childhood leukemia that has 

received a lot of attention from researchers. Cigarettes contain numerous harmful 

constituents, and tobacco use is well known as a factor of variety of cancers in adults, 

including leukemia, via both direct and secondhand means of exposure. Likewise, there is 

evidence that parental cigarette smoking may also be associated with childhood cancer risk. 

Investigators from the California Childhood Leukemia Study, for example, examined the 

association between parental smoking and childhood leukemia among 281 ALL cases, 46 



 32 
 

AML cases, and 416 controls matched on age, sex, maternal race, and Latino ethnicity 

(Chang, Selvin et al., 2016) . 

  Maternal smoking was not associated with an increased risk of either ALL or AML. 

Paternal preconception smoking was significantly associated with an increased risk of AML 

(OR=3.84, 95% CI: 1.04–14.17) and marginally associated with an increased risk of ALL 

(OR=1.32, 95% CI: 0.86–2.04) . 

The Childhood Leukemia International Consortium pooled individual parents‘ 

responses to interview questions about tobacco use from 14 case-control studies, 

representing 1,300 AML and 15,000 controls (Petridou, Mejia Arangure, et al., 2019). 

Individual studies ascertained information about parental cigarette smoking at a number of 

stages of the child‘s development with varying degrees of specificity, including maternal 

smoking during pregnancy and paternal smoking during the three months before 

conception. The findings from the pooled analyses strengthened the existing evidence of 

modest associations between paternal cigarette smoking at any time and childhood AML, 

with dose-response relationships (p<0.05). Maternal smoking during pregnancy was 

associated with an increased risk of ALL for Latino children only . 

Meta-analyses of Parental Cigarette Smoking and Childhood ALL In 2009, a review 

of studies which evaluated the association between parental smoking and childhood 

leukemia revealed that 6 of 13 studies which had examined the relationship between 

paternal smoking and childhood leukemia reported significant positive associations (Clifton, 

NJ, 2009).  Subsequently (Liu et al., 2011) conducted a meta-analysis, which suggested that 

childhood ALL was associated with paternal smoking during preconception (OR=1.25, 95% 

CI: 1.08–1.46) during pregnancy (OR=1.24, 95% CI: 1.07–1.43), and after birth (OR=1.24, 

95% CI: 0.96–1.60), with a dose-response relationships observed between childhood ALL 

and paternal smoking before conception or after birth. There is some evidence that the 

strength of the association between parental cigarette smoking and childhood leukemia 

varies by the cytogenetic subtype of the tumor. Metayer and colleagues et al., (2013)  

reported that children with a history of paternal prenatal smoking combined with postnatal 

passive smoking had a 1.5-fold increased risk of ALL (95% CI: 1.01–2.23), compared to 

those without smoking history; but this joint effect was seen for Bcell precursor ALL with 

t(12;21) only (OR=2.08, 95% CI: 1.04–4.16), not for high hyperdiploid B-cell ALL. 

Similarly, the aforementioned pooled AML analysis conducted by the Childhood Leukemia 
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International Consortium found that the highest smoking-related risk was seen for the 

Myelomonocytic Leukemia, a subtype common in treatment-related AML. Childhood 

Leukemia comprises many subtypes and these findings demonstrate that each subtype may 

have a distinct set of characteristic risk factors corresponding to its unique etiology. As 

such, studies that evaluate subtype-specific chemical risk factors are the most likely to 

identify true relationships. Tellingly, when risk factors for each Leukemia subtype are 

considered separately, higher odds ratios tend to be revealed . 

Limitations of Existing Research on Tobacco Use and Childhood Leukemia as the 

case for pesticides above, previous studies of the relationship between parental tobacco use 

and childhood leukemia, including pooled analyses conducted by the Childhood Leukemia 

International Consortium, have utilized interviews to characterize parental smoking 

histories. This method of exposure assessment is useful, because it allows investigators to 

examine the effect of parental smoking at critical windows of a child‘s development and 

because it enables investigators to untangle the separate effects of cigarette smoking done 

by the mother, father, or other family members. Moreover, in contrast to other 

environmental exposures that are of interest to Leukemia researchers, parents are conscious 

of the number of cigarettes they tend to smoke each day, and they can help quantify their 

own exposures to tobacco. However, recall and reporting biases are still concerns, as 

parents (especially parents of children with leukemia) may not accurately remember or may 

not feel comfortable discussing their past tobacco use history during the interview. The lack 

of an observed association between maternal smoking during pregnancy and childhood 

leukemia may be related to this potential for bias when using interview data to assess 

exposure. Alternatively, the lack of an observed association may also be the result of 

smoking-induced adverse birth outcomes (e.g., fetal loss, still birth) that preclude the 

subsequent development of childhood leukemia, thereby biasing epidemiological findings . 

Summary of Existing Research on Tobacco Use and Childhood Leukemia Pooled 

analyses of data from studies around the world show a relationship between paternal 

smoking before conception and AML risk. Likewise, these findings were supported by an 

independent systematic review and meta-analysis. Future studies will provide an increased 

focus on the role of prenatal maternal smoking on Leukemia risk in Latino children and will 

pool data from the Childhood Leukemia International Consortium for an analysis of 

smoking relation with ALL risk . 
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2.4.11.3 Persistent Organic Pollutants 

Epidemiological studies of childhood Leukemia that use environmental or biological 

samples are relatively scarce. A series of analyses conducted as part of the California 

Childhood Leukemia Study have evaluated the relationship between childhood ALL and 

chemical concentrations in settled dust collected from participating homes as surrogates for 

chemical exposures. Polycyclic Aromatic Hydrocarbons (PAHs) and Childhood Leukemia  

The California Childhood Leukemia Study evaluated the relationship between 

childhood ALL and PAH concentrations in settled dust (Deziel NC, Rull RP, Colt JS, et al., 

2014) As part of this population-based case-control study, dust samples were collected from 

251 ALL cases and 306 birth-certificate controls using a high-volume small-surface sampler 

(N=185 cases, 212 controls) or directly from participants' household vacuum cleaner bags 

(N=66 cases, 94 controls). Logistic regression was used to evaluate the relationship between 

ALL risk and log transformed concentrations of 9 individual PAHs, the summed PAHs, and 

the summed PAHs weighted by their carcinogenic potency (the toxic equivalence) while 

adjusting for demographic characteristics and duration between diagnosis/reference date and 

dust collection. Among participants with dust samples collected by high-volume small-

surface sampler, risk of ALL was not associated with increasing concentration of any 

PAHs. However, among participants with dust samples collected by participants‘ vacuum 

cleaners, a positive association was observed between ALL risk and increasing 

concentrations of Benzo [a] Pyrene (OR=1.42, 95% CI: 0.95–2.12), Dibenzo [a, h] 

Anthracene (OR=1.98, 95% CI: 1.11–3.55), Benzo [k] Fluoranthene (OR=1.71, 95% CI: 

0.91–3.22), Indeno [1,2,3-cd] Pyrene (OR=1.81, 95% CI: 1.04–3.16), and the toxic 

equivalents (OR=2.35, 95% CI: 1.18–4.69). The observed association between ALL risk 

and PAH concentrations among participants with dust collected by vacuum suggests that 

PAH exposure may increase the risk of childhood ALL; however, understanding the reasons 

for the different results by sample type requires further scrutiny . 

PAHs are byproducts of incomplete combustion that are found at high 

concentrations in cigarette smoke and vehicle exhaust. PAHs, especially Dibenzo 

Anthracene, are potent human carcinogens. As such, it is possible that one PAH or a 

combination of PAHs may be the causal agent(s) responsible for the observed associations 

between parental smoking and Childhood Leukemia or between traffic density and 

Childhood Leukemia. Polychlorinated Biphenyls (PCBs) and Childhood Leukemia  
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Interestingly, the significant associations with ALL risk observed in this analysis 

were for minor PBDE congeners that are found in dust at relatively low concentrations; 

whereas the most abundant PBDE congeners (e.g., BDEs 47, 99, and 209) were not 

associated with ALL risk. These low concentration PBDE congeners were measured with 

less analytical precision than their more common analogs, because the measured values 

were relatively close to the analytical limit of detection. In other words, the low-level PBDE 

congeners that were associated with ALL risk in this analysis were the ones measured with 

the least precision and, therefore, the ones with the greatest potential for a spurious finding. 

Still, there may be a plausible biological mechanism to explain the inconsistency of the risk 

estimates between PBDE congeners, as toxic and carcinogenic effects are expected to differ 

by congener (Lorber. , 2018)  . 

The fact that PCBs and PBDEs have a similar chemical structure lends credence to 

the hypothesis that these chemicals may be acting via the same mechanism of action, e.g., 

immune dysregulation . The relative stability of persistent organic pollutants in settled dust 

allows for exposure measurements that have limited temporal variability. This stability is a 

benefit of the sampling technique, because the resulting measurements represent long-term 

average levels of chemical contamination, which can be useful when trying to estimate past 

chemical exposures. However, this stability also obscures short-term fluctuations in 

chemical levels that might be important to investigators who want to identify critical 

windows of a child‘s development when chemical exposures are especially harmful. That is, 

measuring chemical levels in settled dust will not enable a researcher to distinguish the 

leukemogenic effect of prenatal vs. postnatal chemical exposures, for example . 

2.5. Glutamine 

Glutamine is the most abundant free amino acid in the human body, making up 

about 60% of the skeletal muscle amino acid pool. (Wernerman, 2018). 

Glutamine is a conditionally essential amino acid, which means that normally our 

bodies don‘t need it from our diet. Exogeneous glutamine (in other words, glutamine 

supplement or consume in food) is essential only under certain conditions, which include 

stress, trauma, muscular dystrophy, and illness, which can decrease glutamine levels by up 

to 50% (in severe cases). Because glutamine is a precursor for the structural unit of DNA 

and RNA, rapidly dividing cells are most likely to suffer from a shortage (Darmaun, 2010) . 
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When we aren‘t experiencing stress, trauma, muscular dystrophy or illness, our body 

produces enough glutamine on its own to supply our needs. The major part of endogenously 

produced (in other words, stuff our body makes) glutamine comes from skeletal muscle. 

Vitamin B3 and B6 are necessary for the production of glutamine from glutamic acid 

(Vardimon, 2010) . 

Glutamine is a vital fuel source for the intestines and immune system that helps to 

keep defenses up against microbes. By nourishing these cells, it maintains the integrity of 

the GI tract (Ziegler, et al., 2015) . 

Since the immune system is necessary for recovery from stress, glutamine may help 

during intense bouts of training. It may play a role in: ( Mahan , Escott-Stump, 2014) 

Normalizing growth hormone. 

Promoting glucose uptake after workouts. 

Enhancing the hydration state of a muscle. 

Reducing acid buildup with exercise (more on acid-base balance). 

Glutamine is naturally found in a variety of food. It has been estimated that a typical 

diet contains 3 to 6 grams per day, but this can vary based on specific diet (Gleeson, 2016). 

The following are the percentages of protein made up of L-glutamine in each food: 

 Eggs: 4.4% (0.6 g per 100 g of eggs). 

 Beef: 4.8% (1.2 g per 100 g of beef). 

 Skim milk: 8.1% (0.3 g per 100 g of milk). 

 Tofu: 9.1% (0.6 g per 100 g of tofu). 

 White rice: 11.1% (0.3 g per 100 g of rice). 

 Corn: 16.2% (0.4 g per 100 g of corn). 

United States Department of Agriculture (USDA), Research Service  

Food Composition Databases, (2018). 

Cabbage and beets contain high concentrations of glutamine. Other food sources include 

fish, beans and dairy (Ligthart - Melis, et al., 2015). 

https://www.precisionnutrition.com/all-about-dietary-acids-and-bases
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2.6. ALL treatment chemotherapy and its side effects 

Specific treatment for leukemia will be determined by child's doctor based on (National 

Cancer Institute2018): 

1- Your child's age, overall health, and medical history 

2- The type of leukemia and other factors, such as chromosome changes in the 

leukemia cells 

3- The extent of the disease 

4- Your child's tolerance for certain medications, procedures, or therapies 

5- Expectations for the course of the disease 

6- Your opinion or preference 

Treatment usually begins by addressing the presenting symptoms such as anemia, 

bleeding, and/or infection. In addition, treatment for leukemia may include (alone or in 

combination) the following (World Cancer Report 2014): 

1- Chemotherapy. 

2- Intrathecal medications/chemotherapy (medications are inserted through a needle 

into the spinal cord to help prevent or treat leukemia in the brain or spinal cord). 

3- Radiation therapy. 

4- Bone marrow transplantation or peripheral blood stem cell transplantation (also 

known as a stem cell transplant).  

5- Targeted therapy. 

6- Surgery (rarely). 

7- Medications (to prevent or treat damage to other systems of the body caused by 

leukemia treatment). 

8- Medications (for nausea and side effects of treatment). 

9- Blood transfusions (red blood cells, platelets). 

10- Antibiotics (to prevent or treat infections). 
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11- Continuous follow-up care (to determine response to treatment, detect recurrent 

disease, and manage late effects of treatment). 

There are various stages in the treatment of acute leukemia, including the following: 

 Induction. A combination of chemotherapy and/or radiation and medications given to stop 

the process of abnormal cells being made in the bone marrow. Remission is the goal in this 

stage of treatment. Remission means the leukemia cells are no longer being made and can 

no longer be detected, although this is not necessarily a cure. This phase may last 

approximately one month and can be repeated if the goal is not achieved . 

Intensification (consolidation). Continued chemotherapy treatment (usually for a couple of 

months) even though leukemia cells may not be visible. The leukemia cells may not be 

visible in a blood test or bone marrow examination, but it is possible that the cells are still 

present in the body. For some children with high risk leukemia, the doctor may recommend 

high-dose chemotherapy with a stem cell transplant at this time  . 

Maintenance. The stage that maintains leukemia-free bone marrow by continuing less 

intense chemotherapy for a longer duration. This phase is used for ALL but not for AML. It 

can last months to several years. Regular visits to child's doctor are required in order to 

determine response for treatment, detect any recurrent disease, and manage any side effects 

of the treatment . 

 BFM2009 protocol used in Gaza chemotherapy treatment of ALL in children 

ALL-BFM 90: Induction therapy (Protocol I)  Day 1 8 15 22 29 36 43 50  

PRED p.o.  (Prednisone)    60mg/m2/d.  

VCR    i.v. (vincristine)    1.5mg/m2.   

CPM   p.i. (1h) (cyclophosphamide) 1000 mg/m2.   

DNR p.i. (1h) (daunorubicin) 30mg/m2 L-ASP(E.coli) p.i.(asparaginase) (1h) 10.000 U/m2 

.  

ARA-C i.v.   (Cytarabine) 75mg/m2/d 6-MP p.o. (28 d) 60mg/m2/d.  

57 64 MTX (methotrexate) i.th.(El Rantisi hospital). 
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Figure 10: BFM009 protocol 

 Side effects can include: (puich, 2008) 

 

 Hair loss. 

 Mouth sores. 

 Loss of appetite. 

 Diarrhea. 

 Nausea and vomiting. 

 Increased risk of infections (because of low white blood cell counts). 

 Bruising and bleeding easily (from low platelet counts). 

 Fatigue (caused by low red blood cell counts). 

 Mucotitis. 

 Odema. 

Optimized chemotherapy the current remission and disease free survival rate of 

childhood ALL have be significant improve but chemotherapy have serious side effects 

complication and malnutrition. Treatment strategies that their aim is reducing side effects 

related to chemotherapy and improving quality of life in children with leukemia have gained 

increasing attention. High prevalence of malnutrition in pediatric cancer patient and 

prognostic significance's of nutritional status among cancer patient remain controversial. It 
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is generally accepted that the nutritional support is an important aspect in medical therapy 

(August, Huhman treatment, 2009) . 

Children treated for leukemia underwent change in nutritional status by reduction on 

growth, weight gain and weight loss (Bechard, Adivo nutritional support, 2016) . 

Malnutrition is a general phrase that serves to define an inadequate nutritional state. 

Malnutrition ensues from an imbalance in consumption (insufficient or excessive), and 

utilization of energy, nutrients and/or both. Malnutrition may be a consequence of the 

cancer itself and/or its treatment. The occurrence of malnutrition in pediatric oncology 

patients cited in the literature varies extensively, largely due to a lack of a consensus in 

identifying and classifying malnutrition (Iadas et al., 2010). The World Health Organization 

defines malnutrition as a BMI less than the 5th percentile, a criterion, which most pediatric 

oncology patients do not meet. There is also no consensus regarding the identification of 

nutritionally at risk children with cancer. A diminished nutritional status is a potential risk 

factor for reduced immune function, altered drug metabolism, leading to drug toxicities, and 

prolonged wound healing (Garberie, Fiberg., 2016). Thus, malnutrition has the potential to 

cause appreciable adverse clinical outcomes and reduced quality of life and overall 

wellbeing . 

The incidence of malnutrition at the time of diagnosis of cancer in children appears to be 

less than adult. Some children were malnourished at the time of diagnosis and their 

malnourishment was reported to have increased during the therapy for malignancy, 

especially if their treatment involved intensive chemotherapy or bone marrow 

transplantation (Multer, Zurchar, 2008) . 

Children treated for leukemia underwent changes in nutritional status, as manifested by 

a reduction in growth, weight gain or weight losses. A child with newly diagnosed cancer 

appears to have the same average nutritional status as seen in the population from which the 

child come, if the diagnosis is made in a reasonably timely manner (Holmes, 2012) . 

In the last decade, improved chemotherapy strategies for children with leukemia have 

resulted in a dramatic improvement in the survival rates. Malnutrition more often develops 

during intensive induction therapy but it is less commonly apparent at diagnosis. Early 

recognition of patients at risk for malnutrition can obviate the need for more aggressive 

supports subsequently in the patients` course (Phillips, Jensen, 2010).Insufficient  energy 
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and nutrients intake (due to anorexia, taste changes, pain, nausea; adverse effect of cancer 

therapy, psychological problems) . 

According to WHO recommended energy standard, energy requirements for all 

participants were calculated, in which protein 12 % to 14 % (glutamine, 0.4 g/kg.d) 

Glutamine is an amino acid (a building block for proteins), found naturally in the body. 

Glutamine is used to counter some of the side effects of medical treatments. Glutamine is 

also used to protect the immune system and digestive system in people undergoing radio 

chemotherapy for cancer of the esophagus (Emadi  et al., 2013) . 

Gln is the most abundant non-essential amino acid in the muscle, accounting about 60 % 

of total free amino acids in the human body. It has been proven that Gln has multifaceted 

roles (Gaurav et al., 2012) . The specific mechanism of Gln is not fully understood. Clinical 

and basic research has been conducted to reveal the mechanisms underlying Gln functions 

(villalta et  al., 2014) . 

2.7. Chemotherapy side effects and nutritional factors 

When you‘re healthy, eating enough food to get the nutrients and calories you need is 

not usually a problem. Most nutrition guidelines advise eating lots of vegetables, fruits, and 

whole-grain products; limiting the amount of red meat you eat, especially meats that are 

processed or high in fat; cutting back on fat, sugar, alcohol, and salt; and staying at a 

healthy weight. But when you‘re being treated for cancer, these things can be hard to do, 

especially if you have side effects or just don‘t feel well (Carmichael, Yang et al., 2017) . 

Good nutrition is especially important if you have cancer because both the illness and its 

treatments can change the way you eat.   They can also affect the way your body tolerates 

certain foods and uses nutrients . 

During cancer treatment you might need to change your diet to help build up your 

strength and withstand the effects of the cancer and its treatment. This may mean eating 

things that aren‘t normally recommended when you are in good health. For instance, you 

might need high-fat, high-calorie foods to keep up your weight, or thick, cool foods like ice 

cream or milk shakes because sores in your mouth and throat are making it difficult to eat 

anything. The type of cancer, your treatment, and any side effects must be considered when 

trying to figure out the best ways to get the nutrition your body needs(Carmichael, Yang et 

al., 2017) .. 
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The nutrition needs by cancer‘s patient vary from person to person, cancer care team 

may helping identify  nutrition goals and plan ways to help achieve them. Eating well while  

treated for cancer might help  (Nutrition in adult and childhood cancer, 2012). 

1- Feel better. 

2- Keep up your strength and energy. 

3- Maintain your weight and your body‘s store of nutrients. 

4- Better tolerate treatment-related side effects. 

5- Lower your risk of infection. 

6- Heal and recover faster. 

According to Nutrition in Cancer Care (PDQ®)–Patient Version and National Cancer 

Institute eating well means eating a variety of foods to get the nutrients your body needs to 

fight cancer. These nutrients include proteins, fats, carbohydrates, water, vitamins, and 

minerals . 

Proteins 

We need protein for growth, to repair body tissue, and to keep our immune systems healthy. 

When your body doesn‘t get enough protein, it might break down muscle for the fuel it 

needs. This makes it take longer to recover from illness and can lower resistance to 

infection. People with cancer often need more protein than usual. After surgery, 

chemotherapy, or radiation therapy, extra protein is usually needed to heal tissues and help 

fight infection. Good sources of protein include fish, poultry, lean red meat, eggs, low-fat 

dairy products, nuts and nut butters, dried beans, peas and lentils, and soy foods (PDQ, 

2018) . 

Fats 

Fats play an important role in nutrition. Fats and oils serve as a rich source of energy 

for the body. The body breaks down fats and uses them to store energy, insulate body 

tissues, and transport some types of vitamins through the blood. You may have heard that 

some fats are better for you than others .When considering the effects of fats on your heart 

and cholesterol level, choose monounsaturated (olive, canola, and peanut oils) and 

polyunsaturated fats (these are found mainly in safflower, sunflower, corn, and flaxseed oils 

and seafood) more often than saturated fats or trans fats. Saturated fats are mainly found in 

https://www.cancer.org/treatment/treatments-and-side-effects/physical-side-effects.html
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animal sources like meat and poultry, whole or reduced-fat milk, cheese, and butter. Some 

vegetable oils like coconut, palm kernel oil, and palm oil are saturated. Saturated fats can 

raise cholesterol and increase the risk for heart disease. Less than 10% of your calories 

should come from saturated fat. Sources of trans fats include snacks and baked goods made 

with partially hydrogenated vegetable oil or vegetable shortening. Trans fats are also found 

naturally in some animal products, like dairy products. Trans fats can raise bad cholesterol 

and lower good cholesterol. Avoid trans fats as much as you can(PDQ, 2018)  . 

Carbohydrates  

Carbohydrates are the body‘s major source of energy. Carbohydrates give the body 

the fuel it needs for physical activity and proper organ function. The best sources of 

carbohydrates – fruits, vegetables, and whole grains – also supply the needed vitamins and 

minerals, fiber, and phytonutrients to the body‘s cells. (Phytonutrients are chemicals in 

plant-based foods that we don‘t need to live, but that might promote health.) Fiber is the 

part of plant foods that the body can‘t digest. There are 2 types of fiber. Insoluble fiber 

helps to move food waste out of the body quickly, and soluble fiber binds with water in the 

stool to help keep stool soft. Other sources of carbohydrates include bread, potatoes, rice, 

spaghetti, pasta, cereals, corn, peas, and beans. Sweets (desserts, candy, and drinks with 

sugar) can supply carbohydrates, but provide very little in the way of vitamins, minerals, or 

phytonutrients (PDQ, 2018) . 

Water 

Water and liquids or fluids are vital to health. All body cells need water to function. 

If you don‘t take in enough fluids or if you lose fluids through vomiting or diarrhea, you can 

become dehydrated (your body doesn‘t have as much fluid as it should). If this happens, the 

fluids and minerals that help keep your body working can become dangerously out of 

balance. You get water from the foods you eat, but a person should also drink about eight 8-

ounce glasses of liquid each day to be sure that all the body cells get the fluid they need. 

You may need extra fluids if you‘re vomiting, have diarrhea, or even if you‘re just not 

eating much. Keep in mind that all liquids (soups, milk, even ice cream and gelatin) count 

toward your fluid goals (PDQ, 2018).  

Vitamins and minerals 

Your body needs vitamins and minerals to help it function properly and use the energy 

(calories) in food. Most are found naturally in foods, but they are also sold as pill and liquid 
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supplements. If you follow a balanced diet with enough calories and protein you will 

usually get plenty of vitamins and minerals. But it can be hard to follow a balanced diet 

when you‘re being treated for cancer, especially if you have treatment side effects. If you do 

have side effects, your doctor or dietitian may suggest a daily multivitamin and mineral 

supplement. If your food intake has been limited for several weeks or months because of the 

effects of treatment, be sure to tell your doctor. You might need to be checked for vitamin 

or mineral deficiencies . 

Some people with cancer take large amounts of vitamins, minerals, and other dietary 

supplements to try to boost their immune system or even destroy cancer cells. But some of 

these substances can be harmful, especially when taken in large doses. In fact, large doses 

of some vitamins and minerals may make chemotherapy and radiation therapy less effective 

([PDQ], 2018) . 

Antioxidants 

Antioxidants include vitamins A, C, and E; selenium and zinc; and some enzymes 

that absorb and attach to free radicals (destructive molecules), preventing them from 

attacking normal cells.  Health experts recommend eating a variety of fruits and vegetables, 

which are good sources of antioxidants. Taking large doses of antioxidant supplements, 

vitamin-enhanced foods or liquids is usually not recommended while getting chemo or 

radiation therapy. Talk with your doctor to find out the best time to take antioxidant 

supplements (PDQ, 2018) . 

Phytonutrients 

Phytonutrients or phytochemicals are plant compounds like carotenoids, lycopene, 

resveratrol, and phytosterols that are thought to have health-protecting qualities. They‘re 

found in plants such as fruits and vegetables, or things made from plants, like tofu or tea. 

Phytochemicals are preferred to be taken by foods that contain them rather than taking 

supplements or pills (PDQ, 2018) . 

Herbs 

Herbs have been used to treat disease for hundreds of years, with mixed results. 

Today, herbs are found in many products, like pills, liquid extracts, teas, and ointments. 

Many of these products are harmless and safe to use, but others can cause harmful side 

effects. Some may even interfere with proven cancer treatments and recovery from surgery. 
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If you‘re interested in using products containing herbs, ask about them  oncologist or nurse 

first . 

Dietary supplement safety considerations 

Many people believe that a pill or supplement they find in stores, is safe and works. The 

Food and Drug Administration (FDA) has rules to help ensure that supplements contain 

what their labels claim they do, but the supplement‘s safety and its effects on the body are 

not addressed by any FDA rules. The FDA does not make manufacturers of these products 

print possible side effects on their labels. And the FDA can‘t pull a dietary supplement or 

herbal product from the market unless they have proof that the product is unsafe. It‘s also 

been shown that many herbal products aren‘t what the label says they are. Some products 

don‘t contain any of the herb they‘re supposed to. Some also contain potentially harmful 

drugs, additives, or contaminants that aren‘t listed on the label. This means there‘s no 

certain way to know if a supplement is safe or how it will affect you. Tell your cancer care 

team about any over-the-counter products or supplements you‗re using or are thinking about 

using. Take the bottle(s) to your doctor to talk about the dose and be sure that the 

ingredients do not interfere with your health or cancer treatments. Some other safety tips 

(The American Cancer Society medical and editorial content team, 2019).  

The following are some of the more common symptoms caused by cancer and cancer 

treatment and ways to treat or control them according to Nutrition in Cancer Care (PDQ®) 

–Patient Version and National Cancer Institute . 

Anorexia   

Eat foods that are high in protein and calories. The following are high-protein food choices 

(Beans, Chicken, Fish, Meat, egg and Yogurt), add extra protein and calories to food, such 

as using protein-fortified milk., eat high-protein foods first in meal when appetite is 

strongest, sip only small amounts of liquids during meals and drink milkshakes, smoothies, 

juices, or soups if do not feel like eating solid foods. 

.Nausea 

Choose foods that appeal to you. Do not force to eat food that makes feel sick. Do not eat  

favorite foods, to avoid linking them to being sick. Eat foods that are bland, soft, and easy-

to-digest, rather than heavy meals, eat dry foods such as crackers, bread sticks, or toast 

throughout the day, eat foods that are easy on your stomach, such as white toast, plain 

yogurt, and clear broth, eat dry toast or crackers before getting out of bed if you have nausea 

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=463707&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46604&version=patient&language=English&dictionary=Cancer.gov


 46 
 

in the morning, eat foods and drink liquids at room temperature (not too hot or too cold), 

slowly sip liquids throughout the day, suck on hard candies such as peppermints 

or lemon drops if your mouth has a bad taste, stay away from food and drink with strong 

smells, eat 5 or 6 small meals every day instead of 3 large meals and sip on only small 

amounts of liquid during meals to avoid feeling full or bloated. 

Vomiting  

Do not eat or drink anything until the vomiting stops, drink small amounts of clear 

liquids after vomiting stops. after you are able to drink clear liquids without vomiting, drink 

liquids such as strained soups, or milkshakes, that are easy on your stomach, eat 5 or 6 small 

meals every day instead of 3 large meals, sit upright and bend forward after vomiting and 

ask your doctor to order medicine to prevent or control vomiting. 

Dry Mouth 

Eat foods that are easy to swallow, moisten food with sauce, gravy, or salad dressing, eat 

foods and drinks that are very sweet or tart, such as lemonade, to help make more saliva, 

chew gum or suck on hard candy, ice pops, or ice chips, sip water throughout the day, do 

not drink any type of alcohol, beer, or wine, do not eat foods that can hurt your mouth (such 

as spicy, sour, salty, hard, or crunchy foods), keep your lips moist with lip balm, rinse your 

mouth every 1 to 2 hours. Do not use mouthwash that contains alcohol, do not 

use tobacco products and avoid second hand smoke and ask your doctor or dentist about 

using artificial saliva or similar products to coat, protect, and moisten your mouth 

and throat. 

2.8.1 Types of Nutrition Support 

It is best to take in food by mouth whenever possible. Some patients may not be able to take 

in enough food by mouth because of problems from cancer or cancer treatment. 

Nutrition support can be given in different ways. 

In addition to counseling by a dietitian, and changes to the diet, nutrition 

therapy includes nutritional supplement drinks, and enteral and parenteral nutrition support. 

Nutritional supplement drinks help cancer patients get the nutrients they need. They provide 

energy, protein, fat, carbohydrates, fiber, vitamins, and minerals. They are not meant to be 

the patient's only source of nutrition. 

A patient who is not able to take in the right amount of calories and nutrients by mouth may 

be fed using the following: 

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=537557&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=791444&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=791444&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=439419&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=257526&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=463134&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=439432&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=538647&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=389460&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=439429&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45333&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=450098&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44661&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44660&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=463725&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=463725&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=463726&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=390275&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=390306&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44697&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46092&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=285960&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46401&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44744&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45787&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44698&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44651&version=patient&language=English&dictionary=Cancer.gov
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Enteral nutrition: Nutrients are given through a tube inserted into the stomach or intestines. 

Parenteral nutrition: Nutrients are infused into the bloodstream. 

The nutrients are given in liquid formulas that have water, protein, fats, carbohydrates, 

vitamins, and/or minerals. 

Nutrition support can improve a patient's quality of life during cancer treatment, but may 

cause problems that should be considered before making the decision to use it. The patient 

and healthcare team should discuss the harms and benefits of each type of nutrition support. 

(See the Nutrition Needs at End of Life section for more information on the use of nutrition 

support at the end of life.)  

Vitamin C 

Vitamin C is a nutrient that the body needs in small amounts to function and stay healthy. It 

helps fight infection, heal wounds, and keep tissues healthy. Vitamin C is found in fruits 

and vegetables. It can also be taken as a dietary supplement . 

See the PDQ summary on High-Dose Vitamin C for more information about the use of 

intravenous high-dose vitamin C as treatment for people with cancer . 

Probiotics 

Probiotics are live microorganisms used as dietary supplements to help with 

digestion and normal bowel function. They may also help keep the gastrointestinal tract 

health. Studies have shown that taking probiotics during radiation therapy and 

chemotherapy can help prevent diarrhea caused by those treatments. This is especially true 

for patients receiving radiation therapy to the abdomen.Cancer patients who are receiving 

radiation therapy to the abdomen or chemotherapy that is known to cause diarrhea may be 

helped by probiotics . 

Melatonin 

Melatonin is a hormone made by the pineal gland (tiny organ near the center of the 

brain). Melatonin helps control the body‘s sleep cycle. It can also be made in a laboratory 

and taken as a dietary supplement .Several small studies have shown that taking a melatonin 

supplement with chemotherapy and/or radiation therapy for treatment of solid tumors may 

be helpful. It may help reduce side effects of treatment. Melatonin does not appear to have 

side effects . 

Oral glutamine 

Oral glutamine is an amino acid that is being studied for the treatment of diarrhea 

and Mucositis (inflammation of the lining of the digestive system, often seen as mouth 

sores) caused by chemotherapy or radiation therapy. Oral glutamine may help prevent 

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46604&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46335&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45738&version=patient&language=English&dictionary=Cancer.gov
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Mucositis or make it less severe .Cancer patients who are receiving radiation therapy to the 

abdomen may benefit from oral glutamine. Oral glutamine may reduce the severity of 

diarrhea. This can help the patients continue with their treatment plan  (Emadi  et al., 2013) .
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CHAPTER 3 

METHODOLOGY 

3.1. Study design 

     A case-control study was conducted in El Rantisi hospital, Gaza. The type of this study 

design is used widely, often in epidemiology. It is a type of observational study in which 

two existing groups differing in outcome are identified and compared on the basis of some 

supposed causal attribute. Case-control studies are often used to identify factors that may 

contribute to a medical condition by comparing subjects who have that condition/disease 

'the cases' with individuals who do not have the condition/disease but are otherwise similar 

'the controls '(Mann, 2013).  

3.2. Study population 

The target population was males and females patients under 6 years old with Acute 

Lymphoblastic Leukemia in the oncology department of El-Rantisi hospital, Gaza. 

  They were recruited according to the inclusion criteria of the study after obtaining 

their approval . 

3.3. Setting of the study 

 The study was conducted at El Rantisi hospital in Gaza city 

 located in the west zone of Gaza city. 

3.4. Sampling and sample size 

A Purposeful, non-random sample included 80 participants divided into two groups 

according to the eligibility criteria. Participants were allocated into: group A (n = 40) 

patients with diagnosed with ALL and finish their chemotherapy doses; group B (n = 40) 

patients without any suspicion of ALL . 

3.5. Study timeframe  

The study was started at the beginning of April 2019 after seeking ethical approval, 

pilot study conduction and setting up of the administrative procedures. Data collection was 

started on the 15th May 2019 and lasted until 15th June 2019 . 
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3.6. Response rate  

The entire selected subjects had positively responded, thus, the response rate was 100%.   
 

3.7. Selection criteria 

Subjects who were eligible to participate in the study were those who met the following 

criteria.  

3.7. 1. Inclusion criteria  

I. Cases 

Male and female leukemia patients under 6 years old. 

II. Controls 

1.  Patients without ALL. 

2.  Patients who less than 6 year old. 

3.  No any history of health problem. 

3.7. 2. Exclusion criteria [for cases and controls] 

Patients not in the defined range of age. 

Refuse to sign the consent form. 

Patient in intensive treatment 

Patients have renal failure ,heart diseases and hepatitis. 

3.8. Ethical consideration 

The study was carried out according to the guidelines laid down in the Helsinki 

Declaration of the World Medical Association. The project protocol was approved by the 

ethical committee of Palestinian health research council (Helsinki ethical committee), 

Ministry of Health and Oncology department at Ministry of Health. Agreement of all 

participants in the study was required (Annex) . 

3.9. Data collection tools 

3.9.1.Anthropometric measurements 

Height was measured by using standing measuring scale and weight was measured by using 

electronic measure scale weighing. W/H, W/A and H/A determine by using WHO Anthro  . 
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3.9.2. Biochemical measurements 

About 5 ml of blood was collected from participants to carry out blood tests.  

1- 2ml put on EDTA tube for CBC and 3ml to serology.  

2- Blood sample withdrawn and put in chemistry tube (Evacuated tube). 

3- After the researcher obtained blood samples and sent to Kareem medical laboratory in 

Gaza. The laboratory technician separated the serum.  

4- By latex agglutination machine with a kit from (Inmesco GmbH- Germany)Hs  CRP latex 

slide test (Serology kit) is used for the quantitative measurement of Hs CRP in the serum 

of cases and controls. 

5- The device used for chemistry analysis of the biochemical‘s (F.B.S, T.C, TG, 

HDL) was (Huma Lyzer Primus; semi-automatic photometer, SN;600133), and the kits 

used for this device were : 

1- Fasting blood sugar (F.B.S) and random blood glucose (R. B. G.) F.B.S and R. B. G. 

were measured using glucose oxidase method (DiaSys, GOD-PAP kit). 

Normal level in the plasma 70-115 mg/dL F.B.S and 110-145 mg/dL R. B. G. 

2-Total cholesterol (T.C) : T.C was measured using (Quimica Clinica Aplicada S.A., 

CHOD-POD cholesterol kit). 

Reference value: (less than 200 mg/dL recommended, 200-239 mg/dL upper 

limit, more than 240 mg/dL high value). 

3- Triglycerides (TGs): TG was measured using (triglyceride GPO-POD. Kit) 

Reference value: (less than 150 mg/dL desirable, 150-200 upper limit, more 

than 200mg/dL high)  

4- High density lipoprotein (HDL). Measured using (Minias Globe Diagnostics, Liquid 

HDL precipitant kit). Reference values: based on the risk for heart diseases     

( less than 40mg/dL high risk, 40-59mg/dl moderate risk, more than 60mg/dl low risk for 

heart diseases). 

 3.9.3. High-sensitivity C-reactive protein (hs-CRP) test                            

Hs-CRP used to accurately measure low levels of C-reactive protein. This test identify low 

but persistent levels of inflammation and thus helps predict a person's risk of developing 

cardiovascular disease. References values according to CDC and the American Heart 

Association less than 1.0 mg/L low risk, from 1.0 mg/L low risk, from 1.0 to 3.0 mg/L 

moderate risk, more than 3.0mg/L( high risk for cardiovascular disease).  
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3.10 Questionnaire 

 

Semi-structured interviews were randomly assigned to the study sample using a 

standard questionnaire administered by the researcher himself. 

3.10.1 Questionnaire design and interview 

Semi-structured face to face interview was conducted for the patients. The interview 

document was contain necessary details like: age, gender, type of accommodation and 

socio-economic status. It also contained nutritional habits, preferences and health 

information                . 

The questionnaire was consisted of 5 sections: 

 Section I: Socio Demographic data; Socio-demographic characteristics, 

personal data and family history. 

 Section II: Socio economic status (socioeconomic status A. El-Gilany, A. El-

Wehady and M. El-Wasify (2012)).  

 Section III:  Medical history, medication and any diseases for child and 

mothers. 

 Section IV: Food  frequency  dietary recall was  used to assess the diets of the 

children and healthy food ; this information  obtained from the caregiver. The 

consumed food items entered in dietary intake analyzer software (Almezan 

altgzawi, 2003). 

 Section V:  Biochemical analysis  

1- Complete blood count (differential). 

2- Albumin, Prealbumin and total protein. 

3- C reactive protein( high sensitive). 

4- Lipid profile. 

5- Blood glucose level. 

At the end of each interview, I had looked at the completed questionnaire to verify 

proper completion of all information and monitor the flow of the questionnaire's serial 

number. 
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3.10.2 Pilot study 

The initial questionnaire was submitted to a panel of experts including, dietitians, 

pediatricians and health professionals, who evaluated the appropriateness, relevance, 

accuracy, and formulation of each question. The adequacy and clarity of the questionnaire 

was also assessed in a pilot study conducted with 20 subjects. The pilot study was 

performed to check for clarity and readability of individual questionnaire items and the 

adequacy of tools in assessing cancer determinants, thereby contributing to the face validity 

of the questionnaire. Problems raised by the health professionals were noted, and suitable 

changes were made accordingly. Unclear and suspicious questions were excluded . 

3.10.3 Questionnaire reliability 

The internal consistency (reliability) of questionnaire results was evaluated using 

Cronbache α test with a value of 0.742. Nunnally (1978) recommended that instruments 

used in basic research have reliability of about 0.70 or better . 

3.11 Statistical analysis  

The study of statistical data analysis uses mathematical statistic methods to evaluate 

the measurements (length and weight), the reliability and there levance of the theoretical 

probability distributions, as well as to check the set of statistical hypotheses.  
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CHAPTER 4 

RESULTS 

 

This chapter views the results of data analysis of eighty participants; they were in 

two main groups. Forty participants were diagnosed with ALL; they were called case group 

and forty participants were apparently healthy; they were called control group. All cases and 

controls were distributed in hospital: Abdel Aziz El-Rantisi Hospital. The results 

demonstrated the difference between dietary intake, dietary behavior, health, serum albumin 

and Prealbumin levels among case group and control group . 

Initially, were  described geo-demographic data and socioeconomic status of the 

participants in this study. Next, were examined the study variables, which were dietary 

intake, dietary behavior and other variables. It included a comparison between case group 

and control group. Chi-square was used to test the association between the study variables. 

M9 Fisher exact test, T-test and ANOVA test were used to study the differences between 

the variables mean. Association was significant when p-values ≤ 0.05 . 

4.1 Children’s Families Socioeconomic Characteristics 

4.1.1 Refugee status 

Indicated that 67.5% of sample were refugee. As it appears in table 4.1, 55% case 

and 80% control . 

4.1.2 Geo-locality 

The geo-locality indicated that 35% of case group versus 22.5% of control group 

were living in urban, whereas 25% of case group versus 15% of control group were living 

in rural and 40% of case group versus 62.5% of control group were living in refugee camps 

as indicated in table 4.1 

4.1.3 Family types 

About 58.8% appearance as extended family by 65%case and 52.5% control . 

4.1.4 Mothers’ occupation 

As table 4.1 the mother occupation between case and control divided in four groups 

housewife, skilled worker, trade and professional.  Non-significant (P=0.20) had 62.5% case 

versus 47.5% control were housewife, 25% case versus 20% control  were skilled worker, 
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5%case versus 12.5% control were trade and 7.5% case versus 20% control were 

professional . 

4.1.5 Marital Status  

As shown in table 4.1 the marital status of participants was divided into three 

categories included married, divorced and widowed state. 87.5% of case group were 

married,10% of case group were divorced, 2.5% of case group were widow. There was no 

significant difference between case group and control group regarding to marital status 

(P=0.06) . 

4.1.6 Consanguinity 

In table 4.1 showed that there was significant differences between case and control 

regard  consanguinity case (P=0.00) by 62.5% first degree, 20% second degree and 17.5% 

no . 

4.1.7 Poverty 

The international poverty line is defined as living at less than $ 1.9 per capita per 

day (World Bank Group, 2017). I had determined per capita income per day by dividing 

average family income per month over the family member's number over 30 days. 

Therefore, per capita income was classified into two categories according to the poverty line 

that was determined by the World Bank; per capita income of less than $2 per day and per 

capita income equal $2 or more per day. Among study participants, there was a significant 

difference between case and control group regarding to poverty (P=0.00) by 92.5% of case 

poor and 67.5% of control. 
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Table 4.1: Children’s Families Socioeconomic Characteristics 

Variables 
Case Control Total 

χ2 P value 
No. (%) No. (%) No. (%) 

Refugee status 

Refugee 22 (55) 32 (80) 54 (67.5) 
5.69 0.01 

Non-refugee 18 (45) 8 (20) 26 (32.5) 

Geo-locality  

Urban  14 (35) 9 (22.5) 23 (28.7) 

4.06 0.13 Rural  10 (25) 6 (15) 16 (20) 

Camp  16 (40) 25 (62.5) 41 (51.2) 

Family type 

Nuclear  14 (35) 19 (47.5) 33 (41.3) 
1.20 0.25 

Extended  26 (65) 21 (52.5) 47 (58.8) 

Mothers’ occupation 

Housewife  25 (62.5) 19 (47.5) 44 (55) 

4.59 0.20 
Skilled worker 10 (25) 8 (20) 18 (22.5) 

Trade  2 (5) 5 (12.5) 7 (8.8) 

Professional  3 (7.5) 8 (20) 11 (13.8) 

Marital status 

Married  35 (87.5) 40 (100) 75 (93.8) 

5.33 0.06 Divorced  4 (10) 0 (0) * 4 (5) 

Widow  1 (2.5) 0 (0) * 1 (1.3) 

Consanguinity  

No  7 (17.5) 14 (35) 21 (26.3) 

11.46 0.00 First degree cousins  25 (62.5) 10 (25) 35 (43.8) 

Second degree cousins 8 (20) 16 (40) 24 (30) 

Poverty  

Poor  37 (92.5) 17 (42.5) 54 (67.5) 
22.79 0.00 

Not poor 3 (7.5) 23 (57.5) 26 (32.5) 
*Exact Fischer 

χ2 Chi square test 

 

4.2 Children’s characteristics 

Case group and control group were matched by sex, age and living place.  

4.2.1 Blood group 

Chi-square test shown a significant difference between case and control in blood 

group (P=0.02) according to the results obtained in table 4.2, 55% of sample was O group 

divided as 70% case versus 40% control. 38.8% A group and 6.3% AB group. While Rh 

was non-significant difference (P=0.45) by 87.5% positive versus 12.5% negative 
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4.2.2 In vitro fertilization 

An amazing result by chi-square test in table 4.2 a significant difference between 

case and control in IVF (P=0.013). 20% of cases versus 2.5% control was IVF while 80%  

of case versus 97.5% control was no IVF.  

4.2.3 Twins or single 

No significance (P=0.39) in child condition at birth by 81.3% single and 18.8% twins. 

4.2.4 History of breastfed 

In table 4.2 high significance difference between case and control in breastfeeding 

(P=0.00). About 65% of cases breastfeeding versus 100% control.  

4.2.5 Child exposure to sun 

 The percentage of participants of control group who exposed to the sun rays was 

80%. It was higher than exposure percentage in case group which was 37.5% with statistical 

significance (P=0.00).   

4.2.6 History of blood transfusion before diagnosis 

Table 4.2 demonstrated that percentage of participants of case group who transferred 

blood 22.5% versus 0% participants in control with high significant difference (P=0.00). 

4.2.7 History of hospital admission before diagnosis 

           Table 4.2 indicated that a majority of case group 75% versus 45% of control group 

admission to hospital (P=0.00). 
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Table 4.2: Children’s characteristics, differences between patients and controls 

Variables 
Case Control Total 

χ2 P value 
No. (%) No. (%) No. (%) 

Blood group      

O 28 (70) 16 (40) 44 (55) 

7.68 0.02 A 11 (27.5) 20 (50) 31 (38.8) 

AB 1 (2.5) 4 (10) 5 (6.3) 

Rh      

Positive  34 (85) 36 (90) 70 (87.5) 
0.45 0.49 

Negative  6 (15) 4 (10) 10 (12.5) 

In vitro fertilization      

Yes  8 (20) 1 (2.5) 9 (11.3) 
6.13 0.013 

No  32 (80) 39 (97.5) 71 (88.8) 

Twins or single 

Single  31 (77.5) 34 (85) 65 (81.3) 
0.74 0.39 

Twins  9 (22.5) 6 (15) 15 (18.8) 

History of breastfed      

breastfed  26 (65) 40 (100) 66 (82.5) 
16.97 0.00 

Not breastfed 14 (35) 0 (0)* 14 (17.5) 

Child exposure to sun      

Exposed   15 (37.5) 32 (80) 47 (58.8) 
14.91 0.00 

Not exposed 25 (62.5) 8 (20) 33 (41.3) 

History of blood transfusion      

Yes  9 (22.5) 0 (0)* 9 (11.2) 
10.14 0.00 

No  31 (77.5) 40 (100) 71 (88.8) 

History of hospital admission before diagnosis 

Positive history 30 (75) 18 (45) 48 (60) 
7.50 0.00 

Negative history 10 (25) 22 (55) 32 (40) 

 

The study reveals that 4 children with lymphoblastic leukemia have associated diseases, one 

diabetic, one has pancreatitis, one has hepatitis, and one has sickle cell disease 

*Exact Fischer 

 

4.3 Children’s Mothers characteristics during pregnancy   

Table 4.3 reported that using independed t test to differences between case and control by 

average. 

4.3.1 Weight of mother during pregnancy (Kg) 

Table 4.3 indicated that the average of weight of mother during pregnancy among control 

group was (69.4±10.4 kg). It was lower than the average  in case group which was 

(77.6±14.1 kg) with  statistical significance (P=0.004).  
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4.3.2 Weight of mother at delivery (Kg) 

Table 4.3 indicated that the average of weight of mother at delivery  among control group 

was (79.4±9.50) kg. It was lower than the average  in case group which was (87.7±15) kg 

with  statistical significance (P=0.004).  

4.3.3 Gestational age of the child when born (weeks) 

Table 4.3 indicated that the average of gestational age of the child when born (weeks) 

among control group was (39.3±0.97) week. It was higher than the average in case group 

which was (38.2±2.40) week with statistical significance (P=0.006).  

4.3.4 Age of mother when she was pregnant (years) 

Table 4.3 indicated that the average of Age of mother when she was pregnant (years) 

among control group was (28.1±5.80) year. It was lower than the average in case group 

which was (32.9±6.40) year with statistical significance (P=0.001). 

  

Table4.3: Children’s Mothers characteristics during pregnancy 

Variable  Category Number Average SD t P value 

Weight of mother during 

pregnancy (Kg) 

Case  40 77.6 14.1 
2.93 0.004 

Control  40 69.4 10.4 

Weight of mother at 

delivery (Kg) 

Case  40 87.7 15.0 
2.92 0.004 

Control  40 79.4 9.50 

Gestational age of the 

child when born (weeks) 

Case  40 38.2 2.40 
-2.81 0.006 

Control  40 39.3 0.97 

Age of mother when she 

was pregnant (years) 

Case   40 32.9 6.40 
3.49 0.001 

Control  40 28.1 5.80 

 

4.4 Medical Problems the Mothers suffered during Pregnancy 

4.4.1 Pregnancy induced hypertension 

As shown in tablet 4.4 Chi square test used to differentiation between case and control 

about mother had hypertension during pregnancy 10% of control versus 37.5% of case had 

hypertension statistical significance (p=0.004). 

4.4.2 Gestational diabetes 

Table 4.4 demonstrated that percentage of mother participants of case group who had DM 

10% versus 0% of control. This difference was statistically significant (P=0.001). 

4.4.3 Cancer  

Table 4.4 reported that percentage of mother participants was higher among case group than 

among control group; 5% of case group versus 0% of control group had cancer. 
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This difference was not statistically significant (P=0.02). 

4.4.4 High cholesterol 

The results revealed high significant differences (p=0.00) between cases and controls 

regarding high cholesterol by 50% of case versus 0%of control in table 4.4. 

4.4.5 Infections during pregnancy 

Table 4.4 revealed that 82.5 % of participants cases have infection versus 70% of control. 

No significant statistically (p=0.18). 

4.4.6 History of blood transfusion 

The data collected in Table 4.4 clearly revealed a statistical significant (p=0.00) between 

cases and control about blood transfusion by 12% of cases versus 0% of control.  

4.4.7 Exposure to severe stress during pregnancy 

The data collected showed that 100% of cases have exposure to stress when compared with 

0% of controls and this difference was statistically significant (P = 0.00) as shown in Table 

4.4 

4.4.8 Physical activity exercise  

Table 4.4 indicated that 85% of control group versus 25% of case group do exercise. This 

difference was statistically significant (P=0.00). 
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   Table 4.4: Medical Problems the Mothers suffered during Pregnancy 

Variables 
Case Control Total 

χ2 
P 

value No. (%) No. (%) No. (%) 

Pregnancy induced hypertension 

Yes  15 (37.5) 4 (10) 19 (23.8) 
8.35 0.004 

No  25 (62.5) 36 (90) 61 (76.3) 

Gestational diabetes  

Yes  10 (25) 0 (0)* 10 (12.5) 
11.42 0.001 

No  30 (75) 40 (100) 70 (87.5) 

Cancer C # 

Yes  5 (12.5) 0 (0)* 5 (6.3) 
5.33 0.02 

No  35 (87.5) 40 (100) 75 (93.8) 

High cholesterol  

Yes  20 (50) 0 (0)* 20 (25) 
26.6 0.00 

No  20 (50) 40 (100) 60 (75) 

Infections during pregnancy $ 

Yes  33 (82.5) 28 (70) 61 (76.3) 
1.72 0.18 

No  7 (17.5) 12 (30) 19 (23.8) 

History of blood transfusion 

Yes  12 (30) 0 (0)* 12 (15) 
14.11 0.00 

No  28 (70) 40 (100) 68 (85) 

Exposure to severe stress during pregnancy 

Yes  40 (100) 29 (72.5) 69 (86.3) 
12.7 0.00 

No  0 (0) 11 (27.5) 11 (13.8) 

Physical activity exercise 

Yes  10 (25) 34 (85) 44 (55) 
29.09 0.00 

No  30 (75) 6 (15) 36 (45) 

#  5 mothers had experienced breast cancer 

$ Infections are influenza, upper respiratory tract infections, urinary tract infections, 

appendicitis 

*Exact Fischer 

4. 5 Family history of leukemia and caner 

A statistically significant (P=0.00) between case and control in history of leukemia and 

cancer about 62.5% of case was positive history of leukemia versus 30% of control. 

  

  Table 4.5: Family history of leukemia and cancer 

Variables 
Case Control Total 

χ2 
P 

value No. (%) No. (%) No. (%) 

Leukemia  

Positive history  25 (62.5) 12 (30) 37 (46.3) 
8.49 0.00 

Negative 15 (37.5) 28 (70) 43 (53.8) 
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4. 6 History of intake of drug and supplement during pregnancy 

4.6.1 Drug intake during pregnancy 

The majority of participants in this study were  taking  medications during 

pregnancy as shown in table 4.6: 85% of cases take drugs versus 70% of control with 

significantly statistics (p=0.003). 

4.6.2 Hormone intake before pregnancy 

It's noticed in Table 4.6  that the percent of cases with taken hormones before 

pregnancy  (25%) is higher than controls (2.5%) and this disparity was found to be 

statistically significant (P = 0.003). 

4.6.3 Hormone intake during pregnancy 

The results shown in Table 4.6 demonstrate that there is a statistically significance 

difference between cases and controls regarding the hormone intakr during pregnancy 

(p=0.04) as the percent of cases 15% higher than percentage of control 2.5%. 

4.6.4 Folic acid intake during pregnancy 

The results of this study revealed that there is no statistically significance difference 

(p=0.09) between cases and controls regarding folic acid intake (72.5% of case and 87.5% 

of control). 

4.6.5 Folic acid intake pre-conception 

It's noticed in Table 4.6  that the percent of cases with taken folic acid  before 

pregnancy  (15%) is lower than controls (82.5%) and this disparity was found to be 

statistically significant (P = 0.00). 

4.6.6 Iron intake during pregnancy 

The results of this study revealed that there is no statistically significance difference 

(P=0.5) between cases and controls regarding iron intake 45% of case and 52.5% of control. 
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Table 4.6: History of intake of drug and supplement during pregnancy 

Variables 
Case Control Total 

χ2 
P 

value No. (%) No. (%) No. (%) 

Drug intake during pregnancy* 

Intake   34 (85) 22 (55) 56 (70) 
8.57 0.003 

Didn‘t intake 6 (15) 18 (45) 24 (30) 

Hormone intake before pregnancy 

Intake   10 (25) 1 (2.5) 11 (13.8) 
8.53 0.003 

Didn‘t intake 30 (75) 39 (97.5) 69 (86.3) 

Hormone intake during pregnancy 

Intake   6 (15) 1 (2.5) 7 (8.8) 
3.91 0.04 

Didn‘t intake 34 (85) 39 (97.5) 73 (91.3) 

Folic acid intake during pregnancy 

Intake   29 (72.5) 35 (87.5) 64 (80) 
2.81 0.09 

Didn‘t intake 11 (27.5) 5 (12.5) 16 (20) 

Folic acid intake pre-conception 

Intake   6 (15) 33 (82.5) 39 (48.8) 
36.4 0.00 

Didn‘t intake 34 (85) 7 (17.5) 41 (51.2) 

Iron intake during pregnancy 

Intake   18 (45) 21 (52.5) 39 (48.8) 
0.45 0.50 

Didn‘t intake 22 (55) 19 (47.5) 41 (51.2) 

*Antibiotics, analgesic, insulin, methyldopa 

 

 

4.7 History of exposure of pregnant women to environmental Pollution 

4.7.1 Exposure to war 

Table 4.7 show that no statistically significant difference (p=0.28) between case and 

control in exposure to war (92.5% of cases and 85% of controls).   

4.7.2 Exposure to insecticide 

The results of this study, as shown in Table 4.7 there is statistically significant 

difference between cases and controls regarding adherence to exposure to insecticide 57.5% 

of cases and 20% of control. 

4.7.3 Industrial area 

In our study, it was found as shown in table 4.7 that no statistically significant 

difference between cases and controls regarding to industrial area (p=0.36), 47.5% cases 

and 37.5% control. 
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4.7.4 Rubbish container close to the house 

The results shown in table 4.7 reveal that there is significant difference between 

cases and controls regarding the rubbish close to house (p=0.00) about 92.5% cases and 

62.5% control. 

4.7.5 Smoker family member 

It's noticed in Table 4.7 that the percent of cases with family smoker 90% higher 

than control with 50% percent by statistically significant difference (p=0.00).  

4.7.6 Exposure to burning plastics 

A statistically significant difference was found between cases and controls regarding 

exposure to burning plastic (p=0.00).70% of cases versus 15% control. 

 

Table 4.7: History of exposure of pregnant women to environmental pollution 

Variables 
Case Control Total 

χ2 
P 

value No. (%) No. (%) No. (%) 

Exposure to war 

Exposed  37 (92.5) 34 (85) 71 (88.8) 
1.13 0.28 

Didn‘t exposed 3 (7.5) 6 (15) 9 (11.3) 

Exposure to insecticide  

Exposed  23 (57.5) 8 (20) 31 (38.8) 
11.85 0.00 

Didn‘t exposed 17 (42.5) 32 (80) 49 (61.3) 

Industrial area 

Exposed  19 (47.5) 15 (37.5) 34 (42.5) 
0.82 0.36 

Didn‘t exposed 21 (52.5) 25 (62.5) 46 (57.5) 

Rubbish container close to the house 

Exposed  37 (92.5) 25 (62.5) 62 (77.5) 
10.32 0.00 

Didn‘t exposed 3 (7.5) 15 (37.5) 18 (22.5) 

Smoker family member 

Exposed  36 (90) 20 (50) 56 (70) 
15.24 0.00 

Didn‘t exposed 4 (10) 20 (50) 24 (30) 

Exposure to burning plastics 

Exposed  28 (70) 6 (15) 34 (42.5) 
24.75 0.00 

Didn‘t exposed 12 (30) 34 (85) 46 (57.5) 
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4.8 Mother’s diet behavior during pregnancy 

4.8.1 Like salty food  

It was noticeable in table 4.8 the percentage of participants of control group who 

liked salty food 90% versus 92.5% of case there was no statically significant (p=0.69).  

4.8.2 Like desserts  

Table 4.8 indicated that 75% of case group versus 75% of control group no statically 

significant (p=1.0).  

4.8.3 Eating fast food 

Table 4.8 indicated that 70% of case group versus 5% of control group eat fast food 

that mean high  statically significant (p=0.00).   

4.8.4 Eating grilled food 

Table 4.8 reported that eating grilled  food  was higher among case group than 

among control group; 65% of case group versus 5% of control group and mean high  

statically significant (p=0.00). 

4.8.5 Drink soda 

The percentage of participants of case group who drink soda 92.5% versus 45% of 

control with statically significant (p=0.00).  

4.8.6 Eat canned vegetables and processed meat 

Table 4.8 reported that eating canned vegetables and processed meat no statically 

significant (p=0.47); 68.8% control versus 27.5% of cases.   

4.8.7 Eat fresh vegetable and fruits 

Table 4.8 indicated that 80% of case group versus 95% of control group eat fresh 

veg and fruit. Statically significant (p=0.04). 
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Table 4.8: Mother’s diet behavior during pregnancy 

Variables 
Case Control Total 

χ2 
P 

value No. (%) No. (%) No. (%) 

Like salty food  

Like  37 (92.5) 36 (90) 73 (91.3) 
0.15 0.69 

Dislike  3 (7.5) 4 (100) 7 (8.8) 

Like desserts  

Like  30 (75) 30 (75) 60 (75) 
0.00 1.0 

Dislike  10 (25) 10 (25) 20 (25) 

Eating fast food 

Eat  28 (70) 2 (5) 30 (37.5) 
36.05 0.00 

Didn‘t eat 12 (30) 38 (95) 50 (62.5) 

Eating grilled food 

Eat  26 (65) 2 (5) 28 (35) 
31.64 0.00 

Didn‘t eat 14 (35) 38 (95) 52 (65) 

Drink soda       

Drink  37 (92.5) 18 (45) 55 (68.8) 
21.0 0.00 

Didn‘t drink 3 (7.5) 22 (55) 25 (31.3) 

Eat canned vegetables and processed meat 

Eat  29 (27.5) 26 (68.8) 55 (68.8) 
0.52 0.47 

Didn‘t eat 11 (27.5) 14 (35) 25 (31.3 

Eat fresh vegetable and fruits 

Eat  32 (80) 38 (95) 70 (87.5) 
4.11 0.04 

Didn‘t eat 8 (20) 2 (5) 10 (12.5) 

 

4.9 Children’s diet behavior 

4.9.1 Having breakfast 

Table 9 demonstrated that percentage of participants of case group who usually eat 

breakfast 75% versus 100% control. This difference was statistically significant (P=0.00). 

4.9.2 Having snacks 1 

Table 4.9 reported that eating snacks 1 was lower among case group than among 

control group; 57.5% of case versus 80% of control. This difference was statistically 

significant (P=0.03).   

4.9.3 Having snack 2 

Table 4.9 reported that eating snacks 2 was lower among case group than among 

control group;45% of case versus 90% of control. This difference was statistically 

significant (P=0.00).   
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4.9.4 Taking supplement before diagnosis 

Table 4.9 indicated that 77.5% of case group versus 22.5% of control group taken 

supplement before diagnosis. This difference was statistically significant (P=0.00).    

4.9.5 Number of canned food eaten per week before diagnosis 

Table 4.9 demonstrated that percentage of participants of case group who eat canned 

food more than 2 per week 62.5% versus 10% of control. This difference was statistically 

significant (P=0.00).    

4.9.6 Number of times processed meat eaten per week before diagnosis 

Table 4.9 demonstrated that percentage of participants of case group who eat 

processed meat  more than 2 per week 52.5% versus 5% of control. This difference was 

statistically significant (P=0.00). 

Table 4.9: Children’s diet behavior 

Variables 
Case Control Total 

χ2 
P 

value No. (%) No. (%) No. (%) 

Having breakfast  

Have  30 (75) 40 (100) 70 (87.5) 
11.42 0.00 

Don‘t have 10 (25) 0 (0)* 10 (12.5) 

Having snacks 1  

Have  23 (57.5) 32 (80) 55 (68.8) 
4.71 0.03 

Don‘t have 17 (42.5) 8 (20) 25 (31.3) 

Having snack 2 

Have  18 (45) 36 (90) 54 (67.5) 
18.36 0.00 

Don‘t have 22 (55) 4 (10) 26 (32.5) 

Taking supplement before diagnosis 

Take  9 (22.5) 31 (77.5) 40 (50) 
24.2 0.00 

Didn‘t take 31 (77.5) 9 (22.5) 40 (50) 

Number of canned food eaten per week before diagnosis  

≤2 15 (37.5) 36 (90) 51 (63.7) 
23.8 0.00 

> 2 25 (62.5) 4 (10) 29 (36.3) 

Number of times processed meat eaten per week before diagnosis 

≤2 19 (47.5) 38 (95) 57 (71.3) 
22.0 0.00 

> 2 21 (52.5) 2 (5) 23 (28.7) 

 

39 of cases and all controls have their lunch. 100% of controls have their dinner, while 70% 

of case have their dinner 

*Exact Fischer 
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4.10 Average serving size of food intake by children  

4.10.1 Salt daily servings 

Table 4.10 demonstrated that average  of participants of case group who add salt to 

their food usually 2.58 versus 0.81. This difference was statistically significant (P=0.00). 

4.10.2 Desserts daily servings 

         T able 4.10 demonstrated that average  of participants of case group who eat desserts  

1.25 versus 1.00. This difference was statistically non significant (P=0.21). 

4.10.3 Eating fast food 

Table 4.10 demonstrated that average of participants of case group who eat fast food  

0.3 versus 0.02. This difference was statistically significant (P=0.00). 

4.10.4 Eating grilled food 

Table 4.10 demonstrated that average of participants of case group who eat grilled 

food 0.35 versus 0.02. This difference was statistically significant (P=0.00). 

4.10.5 Drink soda  

Table 4.10 demonstrated that average of participants of case group who drink soda 

1.71 versus 0.42. This difference was statistically significant (P=0.00). 

4.10.6 Eat canned vegetables and processed meat 

Table 4.10 demonstrated that average of participants of case group who eat canned 

vegetables and processed meat 0.98 versus 0.90. This difference was non statistically 

significant (P=0.65). 

4.10.7 Eat fresh vegetables fruits 

Table 4.10 demonstrated that average of participants of case group who eat fresh 

vegetables and fruits 1.45 versus 2.30. This difference was not statistically significant 

(P=0.65). 
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Table 4.10: Average-serving size of food intake by children 

Variable  Category Number Average ±SD t P value 

Salt daily servings 
Case  40 2.58 1.19 

5.3 0.00 
Control  40 1.35 0.81 

Desserts daily servings 
Case  40 1.25 1.03 

1.2 0.21 
Control  40 1.00 0.71 

Eating fast food 
Case  40 0.31 0.42 

4.32 0.00 
Control  40 0.02 0.06 

Eating grilled food 
Case   40 0.35 0.47 

4.37 0.00 
Control  40 0.02 0.06 

Drink soda  
Case   40 1.71 0.95 

7.70 0.00 
Control  40 0.42 0.49 

Eat canned vegetables 

and processed meat 

Case   40 0.98 0.79 
0.46 0.65 

Control  40 0.90 0.84 

Eat fresh vegetable and 

fruits 

Case   40 1.45 0.93 
0.45 0.65 

Control  40 2.30 0.92 

 

4.11 Average serving sized of protein intake by children 

4.11.1 Dairy product protein  

Recommended number of serving from dairy products group is 2-3 servings per day. 

The data collected in table 4.11 shown that the consumption of dairy products, in 

general, was lower among cases than controls; however, this difference was statistically 

significant (p=0.00).Average in cases 1.6 versus 2.6 in control. 

4.11.2 Animal protein 

Regarding the intake of animal protein , it was found that controls consumed less 

average 1.2 versus 1.6 in cases this difference was found to be non statistically significant 

(p=0.17). 

4.11.3 Vegetable protein 

As shown in table 4.11, there‘s statistically significant differences between cases 

and controls regarding the serving of vegetables  intake (P = 0.00). Most of the participants 

in cases average 1.9 versus 2.9 in control. 

4.11.4 Fruit protein  

The data collected in table 4.11 show that the no  statistically difference between 

case and control regarded fruit protein (p=1.38) about 0.7 average in case versus 0.5 in 

control.  
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4.11.5 Grains protein 

As indicated in table 4.11 participants of case group eating grain protein an average 

of 2.9 versus 1.5 of control that statically difference between case and control regarded 

grains protein (p=0.00). 

4.11.6 Beverage protein 

As indicated in table 4.11 participants of case group eating beverage protein an 

average of 0.09 versus 0.09 of control that non statically difference between case and 

control regarded grains protein (P=0.97). 

4.11.7 Total protein (gm) 

As shown in table 4.11, there‘s statistically significant differences between cases 

and controls regarding the average of proteins intake (P = 0.00). Most of the participants in 

cases average 8.7 versus 12.3 in control. 

Table 4.11: Average serving sized of protein intake by children  

Variable  Category Number Average ±SD t P value 

Dairy product protein 
Case  40 1.6 1.5 

-3.99 0.00 
Control  40 2.6 .81 

Animal protein 
Case  40 1.6 1.3 

1.33 0.17 
Control  40 1.2 .86 

Vegetable protein 
Case  40 1.9 1.4 

-3.50 0.00 
Control  40 2.9 1.2 

Fruit protein  
Case   40 .7 .9 

1.50 1.38 
Control  40 .5 .42 

Grains protein 
Case   40 2.9 2.6 

3.03 0.00 
Control  40 1.5 1.5 

Beverage protein 
Case   40 .09 .36 

-0.31 0.97 
Control  40 .09 .36 

Total protein (gm) 
Case   40 8.7 4.9 

-3.79 0.00 
Control  40 12.3 3.4 

 

4.12 Average serving sized intake of glutamine by children 

4.12.1 Dairy product glutamine 

The data collected in table 4.12 shown that the consumption average of dairy 

products glutamine, in general, was lower among cases than controls and this difference was 

statistically significant (p=0.00).Average in cases 0.03 versus 0.3 in control. 

  



 71 
 

4.12.2 Animal glutamine  

Regarding the intake of animal , it was found that controls and control consumed 

equal average 0.03 of animal glutamine this difference was found to be non statistically 

significant (p=0.21). 

4.12.3 Vegetable glutamine 

As shown in table 4.12, there‘s statistically significant differences between cases 

and controls regarding the average vegetable glutamine intake (P= 0.00). Most of the 

participants in cases average 0.03 versus 0.6 in control. 

 

4.12.4 Fruit protein glutamine  

The data collected in table 4.12 show that the non statically difference between case 

and control regarded fruit protein glutamine (p=0.02) about 0.2 average in case versus 0.39 

in control.  

4.12.5 Grains glutamine   

As indicated in table 4.12 participants of case group eating grain protein glutamine 

an average of 0.3 versus 0.5 of control that statically difference between case and control 

regarded grains protein (p=0.00). 

4.12.6 Total glutamine (gm)  

As shown in table 4.12, there‘s statistically significant differences between cases 

and controls regarding the average of glutamine intake (P = 0.00). Most of the participants 

in cases average 0.15 versus 3.5 in control. 

Table 4.12: Average serving sized intake of glutamine by children 
Variable  Category Number Average ±SD t P value 

Dairy product glutamine 
Case  40 0.03 0.02 

-2.90 0.00 
Control  40 0.3 0.49 

Animal glutamine 
Case  40 0.03 0.018 

-1.26 0.21 
Control  40 0.03 0.02 

Vegetable glutamine 
Case  40 0.03 0.01 

-7.25 0.00 
Control  40 0.6 0.47 

Fruit protein glutamine 
Case   40 0.2 0.34 

-2.27 0.02 
Control  40 0.39 0.40 

Grains glutamine 
Case   40 0.03 0.03 

-7.61 0.00 
Control  40 0.50 0.39 

Total glutamine (gm) 
Case   40 0.15 0.057 

-29.1 0.00 
Control  40 3.5 0.73 
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4.13 Average serving size intake of herbs by children 

An independent T test make relationship between average of case and control in 

serving size of following: 

4.13.1 Herbs 

As shown in table 4.13 in depended T test relived that average of case eat and drink 

herbs (0.55±0.59) versus (0.57±0.46) of control. No statically significant (P=0.85).  

4.13.2 Spices    

Average of spices to food in cases (1.4±0.75) versus (1.4±0.75) and this was no 

statically significant (P=1). 

 4.13.3 Oils and fats  

Average of serving of oil in case (0.57±0.64) versus (0.65±0.58) and this was not statically 

significant (P=1). 

4.13.4 Candy  

Table 4.13 indicated that average of serving of candy in case group (10.7±4.7) 

versus (3.7±1.4) of control group. This difference as statistically significant (P=0.00). 

4.13.5 Artificial colors  

Table 4.13 indicated that average of A.C in case group (79.7±16.6) versus 

(45.7±12.8) of control group. This difference was statistically significant (P=0.00). 

4.13.6 Preservatives   

Table 4.13 indicated that average of preservative amount in case group (50.25±12.5) 

versus (33.1±9.8) of control group. This difference was statistically significant (P=0.00). 

4.13.7  Tran's fatty acids  

Table 4.13 indicated that average of F.A in case group (4.1±0.92) versus (1.8±0.42) 

of control group. This difference was statistically significant (P=0.00). 
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Table 4.13: Average serving size intake of herbs by children 

Variable  Category Number Average ±SD T P 

value 

Herbs  
Case  40 0.55 0.59 

-0.18 0.85 
Control  40 0.57 0.64 

Spices  
Case  40 0.65 0.58 

0.00 1.00 
Control  40 0.65 0.58 

Oils and fats  
Case  40 1.4 0.75 

0.00 1.00 
Control  40 1.4 0.75 

Candy  
Case  40 10.7 4.7 

8.92 0.00 
Control  40 3.7 1.4 

Artificial colors  
Case   40 79.7 16.6 

10.26 0.00 
Control  40 45.7 12.8 

Preservatives 
Case   40 50.25 12.5 

6.84 0.00 
Control  40 33.1 9.8 

Trans fatty acids 
Case   40 4.1 0.92 

14.33 0.00 
Control  40 1.8 0.42 

 

4.14 Laboratory finding of children 

4.14.1 Fasting blood sugar(mg/dL) 

The average of case group regarded FBG was (87.9±14.15) mg/dl versus 

(84.2±7.3)mg/dl of control. This difference was no statistically significant (P = 0.14).  

4.14.2 Random blood sugar (mg/dL) 

            The average of case group regarded RBG was (107.6±16.6) mg/dl versus (103±6.2) 

mg/dl of control. This difference was no statistically significant (P = 0.10).  

4.14.3 LDL-cholesterol (mg/dL) 

The average of case group regarded LDL was (120.5±34.6) versus (96.6±7.4) of 

control. This difference was statistically significant (P = 0.00).  

4.14.4 HDL-cholesterol (mg/dL) 

The data collected in Table 4.14 clearly revealed a statistical significant (p=0.00) 

between cases and control in HDL-cholesterol the average in cases was (32.8±7.2) versus 

(45.4±4.6) of control. 
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4.14.5 Triglycerides (mg/dL) 

           The results revealed high significant differences between cases and controls 

regarding TG (p=0.00) the average of case (124.6±59.7) versus (72.1±4.9) of control as 

shown in table 4.14. 

4.14.6 Serum Albumin (g/Dl) 

Table 4.14 revealed that there was no statistical significant between cases and control 

regarding albumin (p=0.59) the average of case (4.1±3.04) versus (3.8±0.7) of control as 

shown in table 4.14. 

4.14.7 Pre-albumin (mg/dL) 

Table 4.14 indicated that there was statistical significant between cases and control 

regarding pre-albumin (p=0.00) the average of case (1.7±0.7) versus (0.2±0.05) of control 

as shown in table 4.14. 

4.14.8 Total protein (mg/dL) 

The researcher noticed that (5.9±1.12) of cases versus (7.2±0.71) of control regarding total 

protein. This result was statistically significant (P=0.00). 

Table 4.14: Laboratory finding of children 

Variable  Category Number Average ±SD T P value 

Fasting blood 

sugar(mg/dL) 

Case  40 87.9 14.15 
1.47 0.14 

Control  40 84.2 7.3 

Random blood sugar 

(mg/dL) 

Case  40 107.6 16.6 
1.64 0.10 

Control  40 103.0 6.2 

LDL-cholesterol(mg/dL) 
Case  40 120.5 34.6 

4.27 0.00 
Control  40 96.6 7.4 

HDL-cholesterol(mg/dL) 
Case  40 32.8 7.2 

9.36 0.00 
Control  40 45.4 4.6 

Triglycerides (mg/dL) 
Case   40 124.6 59.7 

5.54 0.00 
Control  40 72.1 4.9 

Serum Albumin (g/dL) 
Case   40 4.1 3.04 

0.54 0.59 
Control  40 3.8 0.7 

Pre-albumin (mg/dL) 
Case   40 1.7 0.7 

13.48 0.00 
Control  40 0.2 0.05 

Total protein (mg/dL) 
Case   40 5.9 1.12 

5.68 0.00 
Control  40 7.2 0.71 

 

4.15 CBC differences of children 

4.15.1 Hemoglobin 

Table 4.15 demonstrated that the average of case (9.8±1.8) versus (11.9±0.5) of 

control about hemoglobin with statistically significant (P = 0.00). 



 75 
 

4.15.2 RBCs 

Table 4.15 demonstrated that the average of case (13.3±6.9) versus (5.8±8.7) of 

control about RBCs with statistically no significant (P = 0.44). 

4.15.3 MCV 

The average of case (81.1±11.6) versus (81.3±3.9) of control about MCV with 

statistically no significant (P = 0.88) as shown in Table 415. 

4.15.4 Platelet 

The average of case ( 262.8±161.9) x1000/L versus (196.6±9.8) x1000/L of control 

about platelet with statistically significant (P = 0.02) as shown in Table 4.15. 

4.15.5 WBCs 

As data shown the average of case (18.01±43.9) x10^9/L versus (8.1±1.2) x10^9/L 

of control about platelet with statistically no significant (P = 0.12) as shown in Table 4.15. 

4.15.6 High sensitive C- reactive protein 

The data collected showed that average of cases 6.9 have positive CRP results when 

compared with 2.05 average of controls and this difference was statistically significant (P = 

0.00) as shown in Table 4.15. 

Table 4.15: CBC differences of children 

Variable  Category Number Average ±SD T P value 

Hemoglobin  
Case  40 9.8 1.8 

-6.69 0.00 
Control  40 11.9 0.5 

RBCs 
Case  40 13.3 6.9 

0.77 0.44 
Control  40 5.8 8.7 

MCV 
Case  40 81.1 11.6 

-1.4 0.88 
Control  40 81.3 3.9 

Platelet  
Case  40  262.8 161.9 

2.58 0.02 
Control  40 196.6 9.2 

WBCs 
Case   40 18.01 43.9 

1.42 0.16 
Control  40 8.1 1.2 

Hs-CRP 
Case   40 6.9 5.2 

5.88 0.00 
Control  40 2.05 0.4 

 

4.16 Macronutrient malnutrition 

4.16.1 Wasting 

Table 4.16 shown that 80% of case versus 100% of control had normal wasting. 

10% moderate and 10% mild with statically difference between case and control (p=0.01).     
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4.16.2 Underweight 

There was no statically difference between case and control (p=0.12) regarded to 

underweight by 90% normal , 7.5% mild and 2.5% moderate of cases . 

4.16.3 Stunting 

Table 4.16 show that 85% of case versus 100% of control had normal stunting. 15% 

mild with stastically difference between case and control (P=0.01).    

 

Table 4.16: Macronutrient malnutrition 

Variables 
Case Control Total 

χ2 P value 
No. (%) No. (%) No. (%) 

Wasting  

Normal  32 (80) 40 (100) 72 (90) 

8.89 0.01 Mild 4 (10) 0 (0)* 4 (5) 

Moderate  4 (10) 0 (0)* 4 (5) 

Underweight  

Normal  36 (90) 40 (100) 76 (95) 

4.21 0.12 Mild 3 (7.5) 0 (0)* 3 (3.8) 

Moderate  1 (2.5) 0 (0)* 1 (1.3) 

Stunting  

Normal  34 (85) 40 (100) 74 (92.5) 
6.48 0.01 

Mild 6 (15) 0 (0)* 6 (7.5) 

*Exact Fischer 

 

4.17 Glutamine and side effects of chemotherapy 

My main objective was study the effect of high glutamine to reduce chemotherapy 

side effect and ANOVA test used to identify these relationships. Statically significant 

(p=0.00) mean for mild (0.208±0.061), moderate (0.174±0.016) and severe (0.109±0.043).   

Table 4. 17 the average of dietary intake of glutamine per day distributed by severity 

of side effects 

Side 

effect 

Glutamine (gm) 

Category  Number Mean ±SD F P value 

Mild  8 0.208 0.061 

19.45 0.00 
Moderate  14 0.174 0.016 

Severe  18 0.109 0.043 

Total  40 0.151 0.056 

 

 



 77 
 

CHAPTER 5 

DISCUSSION 

 

      In this chapter, I discuss the main findings of this study. The results of the current study 

revealed the relationship between the developments of acute lymphoblastic leukemia 

(ALL) and other variables.  

5.1 Children’s Families Socioeconomic Characteristics  

5.1.1 Refugee status 

Indicated that 67.5% of samples were refugee this result has proved to be identical to 

the result reported by PCBS State of Palestine in 2018 about 64% of the total Population in 

Gaza Strip are Refugees.  

5.1.2 Consanguinity 

The percentage of participants of case group who first degree in 62.5%, 20% second 

degree and 17.5% no and this result agrees with the result reported by AbdulbariBeneret 

al.,2011; they reported that  among the 69 ALL cases, 80% of families were 

consanguineous and 20% were no consanguineous ( P values < 0.0001). 

And Abdulbari Bener et al 2012 study consanguinity and family history of cancer in 

children with leukemia and lymphomas and concluded that the consanguinity rate in the 

families of patients with ALL is significantly higher and in those with NHL and HL 

significantly lower than that in the UAE population. The family history of cancer is more 

often positive among ALL cases than controls—consanguinity having no effect.     

5.1.3 Poverty 

There was stastically significant between case and control (p=0.00)by 92.5% of 

cases and 67.5% of control are poor and this result agree with Abstract Send  Public 

Health (2015); Family poverty during the first 2 years of life was associated with 

lymphoid leukemia before the age of 15 years: odds ratio 1.72, 95% confidence interval 

1.11-2.64. In the same age group we found a significant dose response, with a 21% 

increased risk of lymphoid leukemia with increasing poverty.  
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5.2 Children’s characteristics 

5.2.1 Blood group 

The percentage of case and control in blood group (P=0.02) by 55% O group 

divided as 70% case versus 40% control. 38.8% A group and 6.3% AB group. While Rh 

was non-significant difference (P=0.45) by 87.5% positive versus 12.5% negative and this 

result agree with Iran J Ped Hemato lOncol (2014) which reported that  ABO blood group 

distribution was 82(A), 59 (B), 24 (AB) and 128(O) in patient with Acute Lymphoblastic 

Leukemia and the blood group of 300 participants in the control group include, 63% (25) 

A, 69% (25.6) B, 18 % 06.8) AB and 10.1% (42.6) O. The ABO blood group distribution 

showed that there is significant differences between ABO blood group and patients with 

acute lymphoblastic leukemia.  

5.2.2 History of breastfed 

It was found that high significance difference between case and control in breastfeeding 

(P=0.00) and this result disagree with Mehran Karimi et al 2016 who studied (Breastfeeding 

as a Protective Effect against Childhood Leukemia and Lymphoma) showed that 

breastfeeding duration has no protective effect against childhood leukemia and lymphoma. 

In addition, we suggest that some factors such as living in a rural area, smoking during 

pregnancy, parents‘ exposure to chemical materials and low socioeconomic status can 

increase the incidence rate of childhood leukemia and lymphoma. Agree with another study 

and disagree with another as following: 13 case–control studies (Davis et al., 1988; 

Magnaniet al., 1988; van Duijn et al, 1988; Shu et al., 1995; Petridou et al., 1997; 

Dockertyet al., 1999; McKinney et al, 1999; Schüz et al, 1999; Rosenbaum et al, 2000; 

Hardell and Dreifaldt, 2001; UK Childhood Cancer Study Investigators, 2001; Lancashire 

and Sorahan, 2003; Jourdan-Da Silva et al., 2004) have reported no association between 

breastfeeding and overall childhood leukemia or ALL risk. Two of these previous studies 

restricted their analysis to children diagnosed between age 2 and 5 years and found no 

significant effect of breastfeeding on risk of leukemia (Shu et al, 1995; UK Childhood 

Cancer Study Investigators, 2001). In contrast, five case–control studies (Shu et al, 1999; 

Smulevich et al,, 1999; Infante - Rivard et al., 2000; Bener et al, 2001; Perrillat et al, 2002a, 

2002b) have reported a statistically significant protective association between breastfeeding 

and risk of either childhood ALL or overall leukemia. One of these studies described a 
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borderline statistically significant effect of breastfeeding on risk of ALL among children 

diagnosed less than 4 years of age (Infante - Rivard et al, 2000). Control selection strategies 

in all of these breastfeeding studies included the use of population based (11 studies), 

hospital-based (five studies), and random digit dial (RDD) (two studies) controls with 

sample sizes varying from a low of 63 cases of all leukemia (Davis et al, 1988) to a high of 

2200 cases of all leukemia (Shu et al, 1999). Most of the statistical analyses adjusted for 

some measure of socioeconomic status such as household income, social class, parental 

occupation, or parental education. 

5.2.3 Child exposure to sun 

The percentage of participants of control group who exposed themselves to the sun rays was 

80%. It was higher than exposure percentage in case group which was 37.5% with statistical 

significance (P=0.00).This agree with research by Dr. Timo Tomonen and his colleagues 

that showed a very close relationship between sun deprivation and acute lymphoblastic 

leukemia. The researchers stated that ―During the light season, the incidence decreased by 

58% (95% confidence interval, 16–79%) per 1,000 kJ/m2/d increase of solar radiation.‖ In 

Finland, It has also been shown that deficiency of sunlight (and perhaps cold weather) was 

associated with excessive diagnoses when compared to diagnoses in in the sunlit, warm 

season. Other research has indicated that sun exposure during mothers‘ pregnancies reduced 

the risk of leukemia and other cancers in their children. 

5.2.4 History of blood transfusion before diagnosis 

As shown my result appeared that statically significant between blood transfusion 

and ALL and this result agree with James R. Cerhan et al 2019 who study blood 

transfusion history and risk of acute  lymphoma: an Inter Lymph pooled analysis and 

concluded with  In the setting of a literature reporting mainly null and some positive 

associations, and the lack of a clear methodologic explanation for our inverse association 

restricted to NHW (non-Hispanic whites) men, the current body of evidence suggests that 

there is no association of blood transfusion with risk of NHL(non-Hodgkin lymphoma). 

5.2.5 In vitro fertilization (IVF) 

My result a significant difference between case and control in IVF (P=0.013) 20% 

of cases versus 2.5% control was IVF while 80% case versus 97.5% control was no IVF 

and this agree with Eleni Th Petridou et al 2011 said that IVF seems to be associated with 
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increased risk of early onset ALL in the offspring. The increased risk of leukemia was 

confined to age below 3.8 years (OR = 2.21; 95% confidence interval, CI: 1.27–3.85) and 

to acute lymphoblastic leukemia (ALL) (OR = 1.77; 95% CI: 1.06–2.95) with no sufficient 

evidence of excess risk for other leukemia (OR = 1.34; 95% CI: 0.38–4.69). Following 

IVF, OR for ALL was 2.58 (95%CI:1.37–4.84) before age 3.8 and 4.29 (95% CI: 1.49–

12.37) before age 2 years. But disagree with Liat Lerner Geva et al 2011 that studied the 

risk for cancer among children of women who underwent IVF results no cancer cases were 

observed among the study cohort with respect to 1.7 cases that were expected.  

5.3.1 Weight of mother during pregnancy (Kg), at delivery and child birth 

weight 

It was found result a significant difference between case and control in weight 

mother during pregnancy and delivery and this results agree with and disagree with 

another studies A recent meta-analysis of 18 studies from the 1940s onward found higher 

risk of ALL with birth weight of over 4000 g (pooled odds ratio of 1.26, 95% confidence 

interval 1.17–1.37) (Hjalgrim et al, 2003). In addition, risk increased 14% with each 

1000 g increase in birth weight. While some studies have been negative (Ma et al, 2005), 

the majority of studies support a weak to moderate increased risk of ALL among children 

who had heavier birth weights (Okcu et al, 2002; Reynolds et al, 2002; Shu et al, 2002), 

including some studies published since the meta-analysis (Hjalgrim et al, 2004; Jourdan 

Da Silva et al, 2004; Lee et al, 2004; Paltiel et al, 2004). Our findings with respect to birth 

weight are consistent with previous studies. The presence of possible interaction with 

maternal weight, however, suggests that the relationship between birth weight and ALL 

may be more complex than previously described. In our results, birth weight was 

associated with increased risk of ALL only when the mother's weight was not heavy. 

Conversely, children born to heavier mothers but whose birth weights were not high were 

also at increased risk. Children with high birth weight concordant with high maternal 

weight were not at increased risk of ALL. This antagonistic effect modification supports 

the previously suggested hypothesis that factors related to prenatal growth, rather than 

birth weight per se, are involved in the mechanism by which birth weight is associated 

with ALL. These findings warrant further study, since our evaluation of this interaction 

was exploratory in nature, and limited to births occurring between 1988 and 2001.  
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In Hjalgrim's meta-analysis, the point estimate of the risk ratio for birth weight and 

AML was of similar magnitude as for ALL, although not statistically significant (pooled 

odds ratio 1.27, 95% confidence interval 0.73–2.20) and 29% increase in risk per 1000 g 

increase in birth weight. For AML, however, there was evidence of heterogeneity, with 

two studies showing a no significant protective effect of high birth weight (Reynolds et al, 

2002) and two studies showing a statistically significant elevated relative risk 

(Westergaard et al, 2007; Suminoe et al, 2009). In this study, we did not observe a dose 

response for birth weight and AML. Rather, AML was associated with both low birth 

weight and high birth weight. The U-shaped dose–response curve for birth weight and 

AML was also reported in a recent large study from Scandinavia (Hjalgrim et al, 2004). 

Most studies that have reported on AML and birth weight in ordinal categories have not 

yielded similar results (Reynolds et al, 2002; Jourdan Da Silva et al, 2004Silva et al, 

2004), although several used relatively high cutoffs (2700 or 3000 g) for the lowest birth 

weight category (Shu et al, 2009). The presence of a nonlinear effect would explain the 

heterogeneity among studies in the met analysis.  

My result also agree with (Zuelma Contreras et al., 2013) which observed that 

excessive weight gain while inadequate weight gain was positively associated with ALL.   

5.3.2 Gestational age of the child when born (weeks) 

The mean of GA in control was higher than cases which was statistical significance 

(P=0.006). This result agree with Michael R et al, (2009), who made comparison   

between GA and WT weight in cases ALL child and with control who found that  children 

who were large for gestational age (LGA) at birth had a 1.66 times (95% CI 1.32–2.10) 

higher odds of ALL. Similarly, children with a Birth Weight (BW) ≥4,000 g had a 1.5 

times (95% CI 1.18–1.89) higher odds for ALL, compared to children who weighed 

>2,500 and <4,000 g at birth. Using model diagnostics, the model containing BW 

corrected for gestational age was a better predictor than the model with BW alone 

[Akaike's Information Criterion (AIC) 4,646 vs. 4,658, respectively]. Odds ratios (OR) 

were similar for LGA children who were <4,000 g and LGA children who were ≥4,000 g 

(OR = 1.5, 95% CI 0.97–2.5 and OR = 1.67, 95% CI 1.29–2.16, respectively). 
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5.3.3 Age of mother when she was pregnant (years) 

It was found the that average of age of mother when she was pregnant (years) 

among control group was (28.1±5.80) kg. It was lower than the average in case group 

which was (32.9±6.40) kg with statistical significance (P=0.001) and this result agrees 

with (Peggy Reynolds et al, 2012).ALL risk was slightly elevated for the children born to 

mothers over age 35 years. 

But maternal age was found to be associated with increased risk of leukemia in 

earlier studies, but not in later ones, firstborn children were reported to be at increased risk 

in the earliest reports (MacMahon B, Stewart A, Stark CR) but not in many subsequent 

studies (Kaye SA, Schuz J, Cnattingius S, Shaw G,). In the study, neither firstborn nor 

later born children were at increased risk for ALL. 

5.4 Medical Problems the Mothers suffered during Pregnancy 

5.4.1 Pregnancy hypertension 

The percentage of case group is 37.5% and 10% control had HT mothers stastically 

significant. This result agrees with Ksenya et al., 2017 who concluded that there was a 

relationship between hypertension during pregnant and ALL child risk.    

5.4.2 Gestational diabetes 

          It was found that study demonstrated that there was  a statically difference between 

case and control regarded DM this result agree with (Zuelma A Contreras et al 2013) 

observed increased risks of acute lymphoblastic leukemia (ALL) and Wilms‘ tumor in 

children of mothers with pre-pregnancy diabetes [odds ratio (OR) =1.37, 95% confidence 

interval (CI): (1.11, 1.69), OR=1.45, 95% CI: (0.97, 2.18), respectively]. When born to 

mothers who were overweight prior to pregnancy (BMI 25–<30), children were at increased 

risk of leukemia [OR=1.27, 95% CI: (1.01, 1.59)]. Insufficient gestational weight gain 

increases the risk of acute myeloid leukemia (AML) [OR=1.50 (95% CI: 0.92, 2.42)] while 

excessive gestational weight gain increases the risk of astrocytoma [OR=1.56, 95% CI: 

(0.97, 2.50)]. No associations were found between gestational diabetes and childhood 

cancer risk in offspring. 
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5.4.3 Physical activity exercise 

The percentage 85% of control group versus 25% of case group do exercise.  

This difference was statistically significant (P=0.00) It comes in disagreement with the 

result reported by Iswarya et al., (2016); they found out that high and moderate physical 

activity levels were not protective for cancer. Similar findings were reported by Safari et 

al., (2013); they found out that there was no significant difference between case group and 

control group regarding physical activity (P=0.49).   

  Ezzahraet al., (2018) & Mahfouz et al., (2014) reported that there was  a significant 

association between  the practice of vigorous and moderate intensity sport and reduction of 

cancer risk. They also revealed that the practice of vigorous and moderate intensity sport 

was lower among the case group compared to the control group.   

5. 5 Family history of leukemia and cancers 

My result shown an stastically significant regarded family history of cancer and this 

result agree with Florence Perrillat et al 2011( A significant association between childhood 

acute leukemia and a family history of hematologic neoplasm (OR = 2.7, confidence 

interval (CI) = 1.1–6.9) was found. This association was particularly clear-cut when the 

cases were restricted to acute myeloid leukemia (OR = 13.3,CI = 2.5–70.9). Childhood 

acute leukemia was associated with a family history of solid tumor (OR = 1.5,CI = 1.0–

2.2), and elevated odds ratios were observed for family history of gastrointestinal cancer 

and melanoma. Those results are most unlikely to be explained by socioeconomic status 

and familial structure, which were very similar for the cases and controls. Differential 

misclassification is also unlikely for the first degree relatives, even though it is difficult to 

rule it out for the second-degree relatives history). And agree with Aleka Kyriakopoulou et 

al 2018 (Parental occupational exposure during the four periods of exposure was not 

associated with childhood leukemia. High birth weight and family history of cancer were 

associated with the development of childhood acute leukemia. A weak association of 

maternal medication use during pregnancy and leukemia risk emerged). 
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5. 6 History of intake of drug and supplement during pregnancy 

5.6.1 Drug intake during pregnancy 

The study shows that 85% of cases take drugs versus 70% of control with 

statistically significant (p=0.003); coincides with Joachim Schüz et al., (2017) study. The 

latter study shows an association between medication use during pregnancy and the risk of 

childhood cancer in the offspring and they concluded that maternal use of vitamin, folate or 

iron supplementation was associated with a reduced risk of non-Hodgkin lymphoma and 

tumors and, less clearly, with leukemia, but not with CNS tumors. An increased risk of 

neuroblastoma was associated most markedly with diuretics and other anti hypertensives, 

but also with vitamin, folate or iron supplementation. No associations were seen with pain 

relievers, antinauseants or cold medications, nor with delivery by Caesarian section.  

Amanda K. Shaw et al 2014 which study use of medication during pregnancy and 

risk of childhood leukemia and concluded Risk of childhood ALL was significantly 

increased in the offspring of mothers who reported using any medication or any teratogenic 

medication during pregnancy. Among specific medication categories, only central nervous 

system depressants were associated with a significantly increased risk, although elevated 

odd ratios were found for anti-epileptics, immune suppressants, oral contraceptives, and 

illicit drugs. Risk associated with use of teratogenic medications was higher with increased 

dose and in children diagnosed before two years of age.  

5.6.2 Hormone intake before pregnancy 

The percentage of case group who took hormone before pregnancy was 25% versus 

2.5% of control that mean stastically significance different with Roula Ajrouche et al 2014 

which studied fertility treatment and risk of child leukemia and concluded that didn‘t  

suggest that infertility and fertility treatments are risk factors for CL (Childhood acute 

leukemia). They suggest that maternal histories of stillbirth and miscarriage may be more 

frequent among mothers of CL cases. Folic acid supplementation during preconception may 

reduce the risk of CL but similar to Marie Hargreave et al 2017 which study fertility 

treatment and childhood cancer risk: a systematic meta-analysis and concluded an 

association between fertility treatment and cancer in offspring. However, our results do not 

rule out that factors related to underlying sub fertility, rather than the procedure itself, are 

the most important predisposing factors for childhood cancer.  
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5.6.3 Folic acid intake pre-conception and during pregnancy 

It was shown that no statically significant about folic acid during pregnancy but 

statically significant about folic acid before pregnant and these results comparative with 

Catherine Metayer et al 2014 case control study and were results  (This large international 

collaborative CLIC study, which includes over 7,000 children diagnosed with acute 

leukemia and 11,000 controls, found moderate reductions in risk of ALL following 

maternal intake of vitamin and folic acid supplements before or during pregnancy. 

Similarly, a reduced risk of AML was observed with folic acid use before or during 

pregnancy, whereas results for vitamins were inconclusive. There was no strong evidence 

that the risks of ALL and AML varied by period of supplementation (preconception, 

pregnancy, and trimester). Stratified analyses revealed possible differences in risk by 

parental education, a crude indicator of dietary quality). And Jan Helge Seglem Mortensen 

et al 2016 who concluded that folic acid supplementation during pregnancy was not 

associated with risk of major childhood cancers. 

5.7 History of exposure of pregnant women to environmental Pollution 

 5.7.1Exposure to war 

        It was shown that in my result there was no statically significant about war due to all 

Gaza Strip area exposures to three wars, but most of ALL patient lived in the North or West 

rather than South and East.   

5.7.2 Exposure to insecticide 

The percentage of participants of the case group are higher than that of the control group. 

This difference was statistically significant (p=0.001). It comes from the agreement with 

the study of panel (Geneviève Van Maele et al, 2019). They found a statistically significant 

association between residential pesticide exposure and childhood leukemia was observed by 

combining all studies (SOR: 1.57; 95% CI: 1.27–1.95) without evidence of publication bias 

and concluded that the positive association between domestic pesticide exposure and 

childhood leukemia is confirmed.  

5.7.3 Industrial area 

It is noticed that the percentage of participants in the control group who lived in 

industrial area was higher than the percentage of case group. This difference was not 
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statistically significant (P=0.36). Different findings were reported by Ana Maria Valbuena 

et al., (2019); they found out a significant spatial cluster (p=0.001) around one industrial 

agglomerate and the multivariable model results suggests that the distance effect is 

modified by the directional effect of the wind. In addition, concluded that incident cases of 

childhood cancer occurred in the municipality of Bucaramanga. Our finding supports the 

hypothesis that childhood cancer might be related to industrial air pollution exposure in a 

Latin American city.  

5.7.4 Smoker family member 

The percentage of smokers and family smokers among the case group was higher 

than the percentage among case group. This result comes from agreement with the result 

reported by Elmerdahl Frederickson et al (2019); they found out that Paternal smoking 

before conception, during pregnancy, and after birth was associated with an increased risk 

of childhood ALL and concluded Our results suggest an association between parental 

smoking and risk of ALL, in Costa Rican children. These findings add to the established 

evidence of numerous health risks associated with smoking and highlight the potential harm 

of smoking during sensitive windows of the development of fetuses  and children.  

5.8 Mother’s diet behavior during pregnancy 

Eating healthy, complete and total food group before and during pregnancy had 

given healthy out. ALL risk reduces in a child whose mother is eating healthy food that 

agrees with Amanda W. Singer et al 2017 who study maternal diet quality before pregnancy 

and risk of childhood leukaemia and concluded that maternal diet quality before pregnancy 

and risk of childhood leukaemia. Higher maternal consumption of fruits and vegetables and 

higher intake of micronutrients such as folic acid may be associated with a reduced risk of 

childhood ALL.  

Although much attention has been focused on the role of folate in children‘s health 

outcomes, there is increasing evidence of the importance of other micronutrients for 

prenatal development and birth outcomes, such as Fe, vitamin D and I. A measure of diet 

quality may provide a holistic representation of maternal diet, as diet quality index scores 

are positively associated with a wide range of beneficial nutrients (e.g. antioxidants, 

carotenoids) and negatively associated with intake of potentially harmful dietary 

components (e.g. SFA). Previous studies have found that the HEI score is strongly 
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correlated with biomarkers of several micronutrients important for maternal and child 

health, including folate, vitamins C and E, and carotenoids.  

 

5.8.1 Eating fast food 

            The percentage of case group 70% eating fast food with statically significant 

(p=0.00) and these result logic about relation fast food and cancer. Although there are no 

studies relation fast food and ALL but there was many studies between fast food and 

cancers and my result agree with Marissa M. Shams-White 2019 who studied about food 

and cancer and one of his conclusion about fast food and increase fat and waist 

circumference and related to cancers.              

5.8.2 Eating grilled food 

            Grilled and oxidant material release from it mainly Heterocyclic 

Amines most common risk factor of cancers and my result shown that 65% cases (p=0.00) 

and these result in my opinion logic and agree with Department of Food Science and 

Nutrition, College of Agricultural and Marine Sciences, Sultan Qaboos University (Impact 

of Processing Meat on the Formation of Heterocyclic Amines and Risk of Cancer) 

concluded that that high consumption of well done, fried, or barbecued meats is associated 

with increased risks of various types of cancers: CRC, pancreatic, prostate, and breast 

cancer. 

5.8.3 Drink soda 

The percentage of participants of case group who drink soda 92.5% versus 45% of 

control with statically significant (p=0.00) and in my opinion and after listen to mothers the 

amount is role most of mother drink more than 4 cups per days my result agree with 

Elizabeth Milne et al 2016 who  study maternal consumption of coffee, soda and tea during 

pregnancy and risk of childhood ALL: results from an Australian case–control study found 

that the observed increased risk associated with coffee, soda and tea consumption may be 

confined to ALL with translocations. These associations should be explored further in large 

international consortia. Also Thomas P.Thomopoulosa et al 2015 study maternal and 

childhood consumption of coffee, tea and cola beverages in association with childhood 

leukemia: a meta-analysis and concluded by the detrimental association between maternal 

coffee consumption and childhood leukemia risk and provide indications for a similar role 

of maternal cola intake. In contrast, an inverse association with tea was found, implying 
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that other micronutrients contained in this beverage could potentially counterbalance the 

deleterious effects of caffeine. Further research should focus on the intake of specific 

micronutrients, different types of coffee and tea, specific immunphenotypes of the disease, 

and the modifying effect of genetic polymorphisms. 

5.9 Average serving sized of protein intake by children 

5.9.1 Dairy product protein 

The mean of daily servings consumed from dairy products was higher among 

control group than that in case group with statistical significance (P= 0.00). This result 

agrees with the result reported by Abu Mweis et al., (2015); they conducted a case-control 

study among Jordanian  to examine the association between food groups, CRC risk and 

cancer ; they found out that consumption of milk and milk products were not associated 

with CRC. Moreover, similar findings were reported by Arafa et al, (2011); they concluded 

that there was no significant difference in daily serving consumption of dairy products 

between case group and control group.   

Vieira, et al., (2017), reported that higher intake of dairy products was associated 

with decreased risk of CRC and cancer . This result is dissimilar to the result of  the current 

study. The reasons behind this difference could be attributed to low consumption of dairy 

products in the current study, as more 56  than half of study  participants  58% did not drink 

milk, whereas the other participants were drinking unfortified milk.   

5.9.2 Animal protein 

The average of participants of case group who consumed red meat in their food was 

higher than the percentage of the control group, but without statistical significance 

(P=0.17). This result agrees with the result reported by Aithal et al., (2017); they revealed 

that there was an insignificant association between meat consumption and cancer (P=0.28); 

they also stated that 36.5% of case group versus 27.7% of control group frequently 

consumed meat. Similar findings were reported by Lee et al., (2009); they conducted a 

study among Chinese women in Shanghai to evaluate the association of animal-origin food 

consumption and cooking patterns with cancer risk; they reported that there was no 

association found between meat consumption and cancer risk.  

Mahfouz et al., (2014) revealed that meat consumption was higher among CRC 

patients than that in the control group (P=0.01). They also reported that, meat consumption 
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was positively associated with CRC and cancer. Moreover, Iswarya et al., (2016) & Safari 

et al., (2013), concluded that red meat consumption is a risk factor for cancer. These results 

are dissimilar to the result of current study. This difference could be attributed to difference 

in meat cooking methods and amount of meat consumed.  

5.9.3 Vegetable protein and fruits 

In this research found that no statically significant about fruit and statically significant about 

vegetables theses result due to number of serving size (normal 2-3 fruit and 5-6 vegetable)  

and child not reach these serving and my result agree with (Shanghais. Wu., et al, 2019) 

study Fruit and Vegetable Intake is Inversely Associated with Cancer Risk in Mexican-

Americans and concluded fruit and vegetable intake was inversely associated with cancer 

risk in Mexican Americans. Improving the consumption of fruit and vegetable might be an 

effective area for further research as part of a strategy for cancer prevention and control 

among Mexican-Americans independent of other factors. Safari et al., (2013) & Aithalet 

al., (2017) reported that high consumption of fruits and vegetables were associated with 

reduced risk of CRC and cancer. This difference could be attributed to inaccurate 

information given to the researcher due to participant's ignorance of their food serving 

consumed every day. It is obvious that the information and feedback they gave lacks 

accuracy.  

5.10 CBC differences of children 

5.10.1 Hemoglobin 

As shown in result there was statically significant between decrease in hemoglobin 

and ALL (P=0.00) and this result agree with Ahmed S. El-Shafey 2016 who studied 

Hematological Studies in Egyptian Children with Acute Lymphoid and Myeloid leukemia 

and result showed that there was significant decrease in total leukocyte count (TLC), 

significant decrease in HB. Hemoglobin is the iron-containing protein found in all red blood 

cells (RBCs) that gives the cells their characteristic red color. Hemoglobin enables RBCs to 

bind to oxygen in the lungs and carry it to tissues and organs throughout the body. It also 

helps transport a small portion of carbon dioxide, a product of cell metabolism, from tissues 

and organs to the lungs, where it is exhaled (AACC, 2015) .The hemoglobin test measures 

the amount of hemoglobin in a person's sample of blood. A hemoglobin level can be 

performed alone or with a hematocrit, a test that measures the proportion of blood that is 

https://www.tandfonline.com/author/Wu%2C+Shenghui
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made up of RBCs, to quickly evaluate an individual's red blood cells. Red blood cells, 

which make up about 40% (ranging 37-49%) of the blood's volume, are produced in the 

bone marrow and are released into the bloodstream when they are, or nearly are, mature. 

The typical lifespan of an RBC is 120 days, and the bone marrow must continually produce 

new RBCs to replace those that age and degrade or are lost through bleeding (AACC, 

2015). It is used to evaluate the hemoglobin content of your blood as part of a general health 

checkup; to screen for and help diagnose conditions that affect red blood cells (RBCs); if 

you have anemia (low hemoglobin) or polycythemia (high hemoglobin), to assess the 

severity of these conditions and to monitor response to treatment (ACB, 2015) .                

5.10.2 RBCs 

As shown in result there was no statically significant between decrease in RBCs and 

ALL (P=0.44) and this result disagree with Ahmed S. El-Shafey 2016 who studied 

Hematological Studies in Egyptian Children with Acute Lymphoid and Myeloid leukemia 

and result showed that there were significant decrease in RBCs, significant decrease in 

RBCs. And agree with Amy E. DeZern et al 2016 who study Red blood cell in acute 

leukemia: a randomized pilot study and concluded that there was no significant difference 

in RBCs in ALL child. 

5.10.3 MCV 

As shown in result there was no statically significant between decrease in RBCs and 

ALL (P=0.44) and this result disagree with Ahmed S. El-Shafey 2016 who studied 

Hematological Studies in Egyptian Children with Acute Lymphoid and Myeloid leukemia 

and result showed that there were significant decrease in RBCs, significant decrease in 

RBCs. In addition, agree with Amy E. DeZern et al 2016 who study Red blood cell in acute 

leukemia: a randomized pilot study and concluded that there was no significant difference 

in RBCs in ALL child. 

5.10.4 Platelet 

As shown in the result, there was statically significant between  platelet and ALL 

(P=0.02) and this result agree with Ahmed S. El-Shafey 2016 who studied Hematological 

Studies in Egyptian Children with Acute Lymphoid and Myeloid leukemia. In addition, this 

difference may due to effect of chemotherapy and decrease of blood in ALL patient.  
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5.10.5 WBCs 

            WBCs already in ALL increase first due to inflammatory reaction and increase 

WBCs after decrease the no and these agree with my result about significant (P=0.00). 

MasamitsuYanada et al 2017 study (Clinical features and outcome of T-lineage acute 

lymphoblastic leukemia in adults: A low initial white blood cell count, as well as a high 

count predict decreased survival rates) and concluded that initial white blood cell (WBC) 

counts, and age had independent values for predicting survival. For WBC, not only the 

high-count group (50 × 109 l−1 or higher), but also the low-count group (less than 

3 × 109 l−1) showed a significantly lower survival rates than the intermediate-count group 

(p = 0.0055 and 0.0037, respectively). Although our findings need confirmation, these 

results will be helpful in the identification of prognostic ally distinct subgroups within adult 

T-ALL.   

White blood cells (WBCs), also called leukocytes, are an important part of the immune 

system. These cells help fight infections by attacking bacteria, viruses, and germs that 

invade the body. White blood cells originate in the bone marrow, but circulate throughout 

the bloodstream. WBC count is a test that measures the number of white blood cells in the 

body. This test is often included with a complete blood count (CBC). Blood contains a 

percentage of each type of white blood cell. Sometimes, however, white blood cell count 

can fall or rise out of the healthy range (AACC, 2015). WBC count is normally ordered as 

part of the complete blood count (CBC), which may be performed when an individual 

undergoes a routine health examination. The test may be done when someone has general 

signs and symptoms of an infection and/ or inflammation such as fever, chills, body aches, 

pain, and headache. Variety of other signs and symptoms, depending on the site of 

suspected infection or inflammation (WHO, 2013). This testing may be performed when 

there are signs and symptoms that a health practitioner thinks may be related to a blood 

disorder, autoimmune disorder, or an immune deficiency (American Association for 

Clinical Chemistry (AACC), 2015). WBC count indicates an overall increase or decrease in 

the number of white blood cells. A health practitioner will consider the results of a WBC 

count together with results from other components of the complete blood count (CBC) as 

well as a number of other factors, such as physical examination, medical history, and signs 

and symptoms (AACC, 2015) . 

 

https://www.sciencedirect.com/science/article/abs/pii/S0145212606003092#!
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5.10.6 High sensitive C- reactive protein 

There was statically between CRP and ALL (p=0.00) due to increase the infection  

and decrease the immunity in ALL and this result agree with  Yair Herishanu et al 2016 

concluded elevated baseline CRP levels are associated with shorter survival and 

development of second cancers in patients with ALL. Also agree with Hany Ariffin MD et 

al 2017 said in ALL patient high sensitivity C reactive protein levels (all P < .05). A raised 

high sensitivity C reactive protein level (>0.8 mg/dL).  

5.11 Glutamine and side effects of chemotherapy 

Statically significant (p=0.00) mean for mild (0.208±0.061), moderate 

(0.174±0.016) and severe (0.109±0.043) and these result agree with Sariga, P., et al.2019 

who study drugs used to treat side effects of chemotherapeutic agent found that glutamine 

supplement reduce side effect chemotherapy but disagree with Amanda Gomes de Menêses 

et al 2019 which concluded that zinc is a promising strategy in the management of oral 

mucositis since it delayed the occurrence and reduced its severity. Glutamine and Elental, 

on the other hand, had no strong evidence in the prevention and/or treatment of oral 

mucositis in patients with cancer.  Chang, Yu-Hsiang et al 2017 study Effectiveness of 

Parenteral Glutamine on Methotrexate-induced Oral Mucositis in Children with Acute 

Lymphoblastic Leukemia and found No severe adverse effects associated with glutamine 

administration were noted. Accordingly, parenteral glutamine appears to be feasible and 

safe to prevent oral mucositis in patients receiving HDMTX. Also Caitlin Sayles (Pharm.D 

et al., 2015) conclusion: In summary, the favorable efficacy and low toxicity of oral 

glutamine observed in clinical trials we reviewed provide a strong rationale for large 

randomized placebo controlled studies to further evaluate its efficacy in preventing 

mucositis in patients with cancer receiving chemotherapy and/or radiation . 
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Chapter 6 

Conclusion and Recommendations 

6.1 Conclusion  

This is a case-control study aimed to clarify and determine risk factors, dietary 

intake, dietary behavior ,serum Hs CRP level and glutamine amount among diagnosed ALL 

patients attended oncology department or oncology out clinics at Abdel Aziz Al-Rantisi 

Hospital in Gaza Strip. The researcher demonstrated some risk factors associated with ALL, 

they are; family history of ALL, history of cancer, smoking behavior, physical activity, 

dietary behavior, dietary intake, serum Hs CRP levels and glutamine protein intake and its 

relation with decrease chemotherapy side effects.  

The researcher concluded that  

1- There was a significant positive association between amount of glutamine and 

decrease chemotherapy side effects. 

2- There was a significant positive association between mother‘s caution about 

nutrition, health and ALL risk.    

3- There was a significant inverse association between breastfeeding and ALL. 

4- There was a significant inverse association between healthy food and ALL.   

5- High education level, breastfeeding, no smoking behavior, consumption of fruits, 

vegetables and food rich in antioxidants was protective for ALL. On the other hand, 

fast food consumption, wars, family history of ALL and first degree consanguinity 

were positively associated with ALL risk. 
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6.2 Recommendations  

6.2.1 Recommendations for Policy Makers  

1- Organize screening programs for individuals at average risk or increased risk of ALL.  

2- Set up nutrition education programs about role of diet in development or protection 

against ALL.  

3- Establish education programs to enhance public awareness of the protective role of 

physical activity against ALL.   

4- Set up a strategy for fortification of staple food with glutamine during chemotherapy.  

5-  Take care about child who have severe anemia and need blood transfusion to make 

to them many analysis not only CBC. 

2.6.2 Recommendations for Community  

1- Practicing of physical activities at least 10 continuous minutes per day 

and avoid sedentary life.  

2- Reduce consumption of highly salted food and fast food.  iii. Eat 

diverse and healthy food and avoid unhealthy food.   

3- Increase consumption of antioxidants rich food such as fish, vegetables and fruits.   

4- Expose large area of body to sun ray for short time in mid-day without using 

sunscreen creams.   

5- Maintain your health by keeping healthy weight and avoid obesity as it is ALL risk 

factor.   
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Annex 

Annex (1): Informed Consent Form. 

 
 بسم اهلل الرحمن الرحيم

 

نا طالبو الماجستير في التغذية اإلكمينيكية بجامعو االزىر غزة / الدكتورة سحر فايز عبد الكريم أ
 سالم ..................

 :أقوم بعمل مشروع لمتخرج بعنوان

 )التقويم الصحي والتغذي لألطفال المصابين بموكيميا الدم(

أسبوعين بعد العالج الكيميائي  سنو وتستمر لمدة  6رطفل تحت عم 40الدراسة ستستيدف  
 : لدراسةا في ىدفىم أو 

 التقويم الصحي و  التغدوي لألطفال 

 وىي : ى،خر أىداف أباإلضافة الي 

 .معرفو العوامل المحيطة بالطفل وىل ىناك عوامل مشتركو لمدم -1
 .المريض صحةالغنية بالبروتينات عمى تحسن  األغذيةتأثير  -2
كانت ليا دور بحدوث المرض فمحاولة التخمص منيا لمنع التي محيطو ال عواملالاكتشاف  -3

 .أصابو الغير
 .تحسين الوضع التغدوي لمطفل -4

ونفسيو  صحيةالطفل وأىمو لالشتراك بيده التجربة لما فييا من فوائد  لموافقةاالستبانة دليل  ذهى
 عمى الحالة الصحية.

طابع حاولة لتخفيف المرض وحدتو فالمشروع لو فالبحث يخدم مجتمعنا صحيا واجتماعيا كم
نسانيو اجتماعي وروحاني واجتماعي  فأطفالنا ليم الحق بالحياة فمن واجبنا عمل كثير من  ا 

طفمك  لحمايةاألبحاث لحمايتيم والتخفيف عنيم ىادي رسالتي الي حابو اوصميا وبمساعدتكم وتنفد 
 وأطفال الغير.
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 تحت اشراف إدارة المستشفى و  وزارة الصحة بموافقةو ا البحث تحت اشراف الجامعة ذى

 وقت دون الضغط عميو لالستمرار بأيويحق لمطفل االنسحاب من البحث 

 رقم جوال/                    لي امر الطفل /               انا و 

 أوافق عمى اشتراك ابني بالبحث المقدم من الدكتورة سحر سالم بدون ضغط  ىذابتوقيعي 

                                                                       
 

 :التوقيع                                                    
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Annex (2): Faculty of Pharmacy Approval Letter. 
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Annex (3): Ministry of Health Approval Letter. 
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Annex(4): Helsinki Approval Letter. 
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Annex(5):Al Ranteesy hospital  Approval Letter. 
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Annex (6): Questionnaire. 

 

 

 

 

 

                                                                                    

 (Questionnaire) 

 

(Consent Form) 

My name is Sahar Salem, I am going to make a research study about Health and 

Nutrition Determinants of Children's with Lymphoblastic leukemia in the Gaza Strip: 

Hospital Based Study  

The research will be done in order to obtain a Master Degree in Clinical Nutrition. 

This is a supervised program at Al-Azhar University, in Gaza city. The study aims to 

investigate health, nutritional determinants and nutritional assessment of leukemia children.  

I would like to invite you to participate in this important study, your participation 

might help in clarifying certain important points and play an important role in the study. 

Also the results of this research might help decision-makers to take actions toward 

improvement of health status of children with lymphoblastic leukemia. 

You are not compelled to participate. Also, non - participating in this study will not affect 

the quality of care you might need.  

I will ask you some questions about your illness, his/her health and disease status, 

dietary issues and about the family. I will make some body measurements and I will draw 

sample of blood for analysis.  

Any information you give us will be kept confidential. 

Thank you for time and effort 

 

Participant's signature: __________________________ 

Date: ____/____/_________ 

 

 

Child Name ………………… 

DOB       /        /            Age……………. DOV     /        /         SN 
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Residency: 1. North         2. Middle             3. Gaza          4.South  Telephone No 

Refugee Status:    1. Refugee       2. Non-refugee 

Geo-locality:         1. Urban          2. Rural      3. Camp  

Child age at diagnosis………………. Years 

Number siblings………………….  Order of the child………………. 
Mother marital status:  1. Married   2. Divorced   3. Widow 

Anthropometric:  1. Weight (kg)……………….2. Height (m)…………. 

Mobile No 

Gender: 1. Male       2. Female  

Family:   1. Nuclear   2. Extended  

Mother’s age: ………………. years                                                     

 

       Scoring of Scale for Measuring Family Socioeconomic Status  

Education & Cultural Domain (score =30) 

Highest level of education Husband Wife 

Illiterate 0 0 

Read & write 2 2 

Primary 4 4 

Preparatory 6 6 

Secondary 8 8 

2 years institute 10 10 

University 12 12 

Postgraduate 14 14 

Access to health information = 1 
 

Occupation Domain (score = 10) 

Occupation Husband Wife 

Non-working/housewife 0 0 

Unskilled manual worker 1 1 

Skilled manual worker/farmer 2 2 

Trades/business 3 3 

Semi-professional/clerk 4 4 

Professional 5 5 
 

 

Family Possession Domain (score = 12) 

1 each for the presence of items given below: 

Refrigerator, Radio, TV, Telephone/mobile phone, Car, Washing machine, Agricultural land, Non-agricultural land for 

housing, Shop or animal shed, Other house (beside the house in which the family is living), Animals/poultry, 

computer/internet 

Family Domain (score = 10) 

Residence: Camp = 0; Rural = 1; Urban = 2 

Number of family members (parents, children & all 

dependents); < 5 members = 2; ≥ 5 members = 1 

Number of earning family members;  

1 member = 1; 2 members = 2; ≥ 3 members = 3 

 

Education of children (aged ≥ 5years, whether free or 

private education);  

All children going or ever gone to school = 3  

≥ 50% going or ever gone to school = 2 

< 50% going or ever gone to school = 1  

None go/gone to school/not applicable = 0 

Home Sanitation Domain (score = 12) 

Services (1 each for the presence of the following items): Pure 

water supply, Electricity, Natural gas, Sewerage system, 

Municipal collection of solid waste, Flush latrines, Air condition 

 

Type of house: 

Owned, ≥ 4 rooms = 4, < 4 rooms = 3 

Rented, ≥ 4 rooms = 2, < 4 = 1 

No place to reside = 0 

 

Crowding index: (No of family members/No of rooms):  

≤ 1 person per room = 1  

> 1 person per room = 0 

Economic Domain (score = 5) 

Income from all sources:  

In debt = 0;  

just meet routine expenses = 1;  

meet routine expenses and emergencies = 2;  

Able to save/invest money = 3 

Family receives governmental support: Yes = 1; No = 0 

Family pay tax: Yes = 1; No = 0 

Health Care Domain (score = 5) 

Usual score of health care:  

Private health facilities = 5;  

Health insurance = 4;  

Free governmental health service = 3;  

More than one of the above sources = 2;  

Traditional healer/self-care = 1 

Family income/month =                   ILS;              Number of family members =                              Number of rooms = 

                                                  

 Grand Total 

Maternal  History 

Q.n  1.Yes 2. No 
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1- How old were you when you get pregnancy with this child?   

2- How many weeks the gestational age of this child?   

3- 

 

Did you suffer hypertension while you were pregnant with       

child? 

  

4- Did you suffer diabetes while you were pregnant with this 

child? 

  

5- Have you ever been diagnosed with cancer? 

If yes clarify…………………. 

  

6- Have you ever been told that you have high cholesterol?   

7- What about your weight when you were pregnant?   

8- What about your weight at delivery?   

9- Had you get infection while you were pregnant with this child?   

10- If yes, what it was?  

11- Did you take medication while you were pregnant?   

12- If yes, what it was?  

13- Did you taken folic acid during pregnancy?   

14- Did you taken iron during pregnancy?   

15- Did you take folic acid before pregnancy (preconception)?   

16- Is this child in vitro fertilisation?   

17- Did you receive hormonal therapy before pregnancy?   

18- Did you receive hormonal therapy while you were pregnant?   

19- Did you receive antibiotics therapy during pregnant?   

20- Did you experience stressful life events when you were 

pregnant? 

  

21- Did your mother have eclampsia or preeclampsia (toxaemia of  

pregnancy) while pregnant with child ? 
  

22- Did you ever have a blood transfusion?   

23- During most of your adult life, do you exercise (physical 

activity)? 

  

24- If yes, how often did you do it?  1-2 3-4   5-6                        Per week 
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Dietary behaviour of mother during child pregnant  

Q.n  3. Yes  4. No  Serving 
per day 

1- Did you like salty food?    

2- Did you like sweaty food?    

3- Did you eat fast food?    

4- Did you grilled food?    

5- Did you drink soda?     

6- Did you eat canned vegetables and processed 
meat? 

   

7- Did you daily eat fresh vegetables and fruits?    

 

                                          child history   

Q.n  5. Yes 6. No 

1- Did the child suffer from any other diseases?    

2- If yes, what is it?  

3- Has the child any congenital diseases?   

4- Did the child has inborn error of metabolism?   

5- If yes, what is it?   

6- What about weight of child at birth?   

7- Did the child receive any drugs?    

8- If yes, what is it?  

9- Did the child before diagnosis admission at hospital?   

10- 

                          

If yes, from what? And duration of staying?   

11- Did you breastfeed your child?    

12- If yes, exclusively breastfeeding?(duration in month)   

13- Did you put the child on yours breast within the first 

hour of delivery? 

  

14- Did your child usually exposure to sun shine?   

15- Did your child ever have a blood transfusion?   

16- Has the child suffer from celiac diseases?    

17- Has your child had any secondary cancer? 
If yes, what is the type of 

cancer……………………………… 

  

18- What about the age of child when first feeding?   
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                                                    Family history    

Q.n  7. Yes 8. No 

1- Is there any family history of Leukaemia in either parents 

families? 

  

2- Is there any family history of any type of cancer in either 

family? 

  

3- If yes, what is the type?   

4- Father and mother relationship   

 

Health and environmental status 

10. No 9. Yes  Q.n 

  Did your house area exposure to Israel attack? 1- 

   Have insecticides (chemicals that kill insects) ever been used 

around your home, lawn or family garden at any of the 

 residences where you have lived? 

2- 

  Did you personally handle any of these products? 3- 

  Did your house area Industrial areas?   4- 

  Is rubbish container near their house? 5- 

  Have you ever had cats as pets? 6- 

   Do you live in a house with good ventilation? 7- 

  Did there are any member of family smoking or you your         8- 

Child characteristics 

1-     Singleton                      

2-     Twin  

3-    Triplet or more 

Was your child? 1- 

1-   Male                               2-     Female 

 

 If you a twin, is your twin male or female? 

 

2- 

1-  Identical (monozygotic)                   

2-    not identical (dizygotic) 

 Are you and your twin 3- 

1- Mild 
2- Moderate 
3- Sever 

What about the severity of chemotherapy 

side effects?  

4- 
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child usually exposure? 

  Is your area exposure to burns and plastic material burns? 9- 

    

  Did you bake or cook on fire? 11- 

 

Direction: for each group of foods , write in the number of times per day or week the 

person eats any of them and circle the serving size that is closest to what she or he 

usually eat. 

Dietary Intake and behaviour for child 

No Yes Question 1- 

  Breakfast 2- 

  Snack 1 3- 

  Lunch 4- 

  Snack 2 5- 

  Dinner 6- 

  Do child taken supplement before diagnosis?   7- 

  How many cups of water you drink a day?  .8- 

More 5  2-5  Less 2 How many times per week child eat canned        

vegetables before diagnosis? 

9- 

More 5  2-5  Less2 How many times per week child eat processing 

meat before diagnosis? 

 

10- 

Food Items 

G
ra

m
 

p
ro

te
in

/ 
o
z.

 

Serving Size 

Total 

Servings Small 

½ 

Average 

1 
Large2 

Dairy Products (1serving=1 

cup equivalent) 

                     ( 0.3g glutamine in 100g milk) 

Whole milk 3.01 1/2 cup 1 cup 1.5c  

Feta cheese(1oz) 4.03 1/8 cup 1/4 cup 1/2c  

Yougout 1 1/2 cup 1 cup 1.5c  

Skim milk 1.2 1/2 cup 1 cup 1.5c  

          Meat, Fishes, Eggs & 

Beans/1 serving=1 oz. 

equivalent 

(0.6g glutamine in 100g meat and egg)    

Red meat, lean (1 oz=24g.) 3.41 1oz.  1.5 2  
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Poultry/turkey (1oz) 3.26 1        1.5         2  

Beef 3.41 1        1.5         2  

Chicken 3.88 1        1.5         2  

Fish sticks 3.08 1 1.5 2  

Tuna, water canned 8.26 1 1.5          2  

Egg (1 oz =30g) 

Cooked 

Omelette 

 

4.2 

3.2 

 1Egg 2Eggs  

Beans, dry, cooked  1/4 c 1/2 cup 1cup  

Vegetables(1 serving=1/2 cup 

equivalent)  

 

Broccoli 0.87 ¼ cup ½ cup 1 cup  

Spinach 0.71 ¼ cup ½ cup 1 cup  

Potatoes 0.61 ½med 1 

medium 

2 med  

Sweet potato 0.31 ½med 1 

medium 

2 med  

Onion 1.76-med ½ med 1 

medium 

2 med  

Tomato 1.16-med ½ med 1 

medium 

2 med  

Cabbage 0.3 g glu in 

100g 

1.14-cup 1/4cup 1/2cup 1cup  

Carrots 0.23 1/2med 1 

medium 

2 med  

Corn 0.4g in glu 

100g 

0.4 ½med 1 

medium 

2 med  

Fruits(1 serving=1/2 cup 

equivalent) 

g/ 100g 

Apple 0.25 ½ med 1 

medium 

2 med  

Citrus 

Orange 

Calementen 

Grape fruit 

lemon 

 

 

0.7 

0.85 

0.69 

1.1 

½ citrus 1 

medium 

2  

Kiwi 1.14 1/2kiwi 1medium 2  

Bananas 0.5g of glu in 

100g 

1 ½ med 1 

medium 

2 med  

Strawberries 0.67 ¼ cup ½ cup 1 cup  

Avocado(1 item) - 1/8 cup ¼ cup ½ cup  

 

 

 

 

Grains (1 serving=1 ounce equivalent) 

White pita bread 2g/100g ¼ 1/2pita 1 pita  

Whole wheat pita 9.1g/100g 1/4 pita 1/2 pita 1 pita  



 128 
 

Pasta( cooked) 1.7g/100g 1/4 cup ½ cup 1 cup  

Bulgur 3.08g/100g 1/4 cup 1/2 cup 1 cup  

Pizza 1.7g - slice 1 slice 2 slices 3 slices  

Rice 0.3 g glu in 

100 g 

4g-cup 1/4cup 1/2cup 1 cup  

Biscuits,1 piece 3g-37g 1/2piece 1piece 2 piece  

Cake,sponge,1 slice 0.76g-slice 1/2 1 slice 2  

Nuts & Seeds(1 serving=1 ounce equivalent or a level handful for an average adult) 

Walnuts (57g) 4g / 28,5 1/2 28.5g 57g  

Hazelnuts(57g) 2 1/2 28.5g 57g  

Pumpkin Seeds(57g) 0.3 1/2 28.5g 57g  

Almonds(57g) 2 1/2 28.5g 57g  

Cashews(57g) 4.8 1/2 28.5g 57g  

Pistachios(57g) 6 1/2 28.5g 57g  

Beverages 

Soft drinks - 1/2cup 1 cup 2 cup  

fruit juice 1.99 in 

240ml 

1/4cup 1/2cup 1 cup  

Commercial juices - 1/2 cup 1 cup 2 cup  

Herbs 

Black tea - ½ cup 1 cup 2 cup  

Green tea - ½ cup 1 cup 2 cup  

Chamomile - ½ cup 1 cup 2 cup  

Thyme(drink or eat) - ½ cup 1 cup 2 cup  

Spices (dried) 

Cinnamon 2g/30g 1/2tsp. 1 tsp. 2 tsp.  

Curry powder 2g/30g ½ tsp. 1 tsp. 2 tsp.  

Cloves 1.2g/30g 1/2tsp. 1 tsp. 2 tsp.  

Turmeric 0.42g/30g ½ tsp. 1 tsp. 2 tsp.  

Oils &fats (serving size=1 tsp.) 

Olive oil,1 tbsp. 4g/16g ½ tsp. 1 tsp. 2 tsp.  

Corn oil,1 tbsp. - ½ tsp. 1 tsp. 2 tsp.  

Sunflower oil,1tbsp - ½ tsp. 1 tsp. 2 tsp.  

Soy oil,1tbsp - ½ tsp. 1 tsp. 2 tsp.  

Butter,1 tbsp. - 1/2tsp 1 tsp. 2 tsp.  

Mar 

garine,1tbsp 

- 1/2tsp 1 tsp. 2 tsp.  

       Candy      

 Jelly  1cup 2 3  

Marchmlo  1/2 cup 1 2  
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Gums  1 pack 2 3  

Sucker  1 

Pease's 

2 3  

Sweet kids  1 

Pease's  

2 3  

Cracks  1 pack 2 3  

Chips   1 pack 2 3  

 

 

Annex (7): List of Referees. 

 

# Name Place of work 

1 Dr. Mohamed srour Palestine University-Gaza 

2 Dr. Mohammed Ellulu Al Azhar University-Gaza 

3 Dr. Ihab Naser Al Azhar University-Gaza 

4 Dr. Marwan Jalmboo Palestine University-Gaza 

5 Dr. Mazen Al saga Al Azhar University-Gaza 

 

 

 

 

Biochemical analysis 

  Hs Serum CRP concentration mg/dl 1- 

 Total lipid profile  

TG                         mg/dl 

Cholesterol            mg/dl 

LDL-c                    mg/dl 

HDL-c                    mg/dl 

2- 

 Albumin                  g/dl 

Pre albumin  

3- 

 

 Complete Blood count CBC 4- 

 Fast blood glucose                          mg/dl 

 

Randomized blood glucose            mg/dl 

5- 

 Blood groups 

RH 

6- 

7- 


