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Abstract
Rethinking the Mortality and Morbidity on Cancer in the Gaza Strip
Cancer is a global disease and represents one of the biggest health problems.
Generally, worldwide trends show that in developing countries going through rapid
societal and economic changes, the shift towards lifestyles typical of industrialized
countries leads to a rising burden of cancers associated with reproductive, dietary, and
hormonal risk factors. Objectives: This study was conducted to determine the
prevalence of cancer among population in the Gaza Strip, to establish the risk factors
which influence the cancer in human body. To identify the biochemical indicators
(White blood cells count, Hemoglobin, Platelets, Cancer antigen

19.9, Cancer

antegin15.3, Cancer antegin125, Thyroglobulin Ag). And finally to find out the
correlation between nutritional habits and biochemical indicators. Methodology: A
retrospective review of a prospectively maintained database were conduct of patients
treated for deference four types of cancer (colon, breast, thyroid, obstetrics cancers) at
oncology departments between 1996 and 2016. There were 150 patients included in
this study, was as 75 cancer patients from the oncology department of Al Shifa
Hospital in Gaza, and 75 cancer patients from the department of Oncology at the
European Gaza Hospital in Rafah. Data were collected through direct methods that
included hematological information and indirect methods through a structured
interview questionnaire. Results: The study participants were consisted of 150
patients diagnosed with cancer. More than 60% of female patients never performed
breast-self exam. The level of physical activity decreased from 78.6% to 38.7% through
10 years. Just 29.3% were within normal weight. Diabetes mellitus and Thyroid gland
disorder are significance to types of cancer. More than 20% of study participants had
low WBC and 8.7% had high WBC. Test of significant showed that 46.7% of patients
were exposed to antiperspirants which means it is for development of cancer disease.
The results of this study also showed that blood analysis profile are not reach to the
level of significance and all types of cancer are strongly significance with tumor
biomarkers.
Conclusion: Females are more susceptible to cancer than males, with mean age of 51,
Majority of the sample (65 %) suffered from malnutrition. In spite of more than 95% of
the study participants had been exposed to toxic gases, the results not reach to goal of
vii

significance at 0.05 Recommendation: Integration of clinical nutritionist in Oncology
departments. Administration of antioxidants, for free, for all cancer patients. Encourage
patient's don’t used any of aluminum sources (Antiperspirants, aluminum sheets for
heating, kitchen tools, etc., stay away from all forms of tobacco. And maintain a healthy
body weight and stay active.

Key words: Cancer, Biochemical Indicators, Mortality, Morbidity, The Gaza Strip.
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ملخص الذراسة
دراست عذد االصاباث والىفياث بمزض السزطان في قطاع غزة
السرطان أحد أكبر المشكالت الصحية ويمثل أعمى معدالت االنتشار حول العالم ,بشكل عام ،تشير الدراسات حول
العالم أن البمدان النامية تمر بتغيرات اجتماعية واقتصادية سريعة ،كما أن تغير أسموب الحياة في الدول الصناعية قد
يؤدي إلى ارتفاع عدد حاالت السرطان المرتبطة بعوامل الخطر اإلنجابية والغذائية واليرمونية.
األهذاف :أجريت ىذه الدراسة لتحديد مدى انتشار مرض السرطان بين السكان في قطاع غزة ،ودراسة عوامل الخطر
المسببة لمسرطان في جسم اإلنسان .من خالل دراسة المؤشرات الكيميائية الحيوية ( كرات الدم البيضاء,
الييموجموبين ,والصفائح الدموية وعوامل السرطان( ،) CA125 ،CA15.3 ،CA 19.9و الثايروجموبولين . Ag
وأخي ار دراسة العالقة بين العادات الغذائية والمؤشرات الكيميائية الحيوية.
منهجيت الذراست :دراسة مرجعيو استخدم فييا قواعد بيانات لمرضى السرطان في أقسام األورام بين عامي 1996
و ,2016واشتممت الدراسة عمى أربعة أنواع من السرطان .تكونت عينة الدراسة من  150مريضا بالسرطان من أقسام
األورام في كل من مستشفى الشفاء بغزة ومستشفى غزة األوروبي في رفح ,وقد تم جمع البيانات من خالل فحوصات
الدم واستخدام طريقة االستبيان والمقابمة.
النتائج :تألفت عينة الدراسة من  150مريضا تم تشخيص إصابتيم بالسرطان ,أكثر من  ٪60من المرضى من
النساء لم تُجري ليم أبدا فحص الثدي الذاتي .تم مالحظة انخفاض مستوى النشاط البدني من  ٪78.6إلى ٪38.7
خالل العشر سنوات السابقة ,من العينة المبحوثة فقط  ٪29.3ضمن الوزن الطبيعي ,داء السكري واضطراب الغدة
الدرقية ليم عالقة مباشرة ذات داللة إحصائية مع أنواع من السرطان ,كان أكثر من  ٪20من المشاركين في الدراسة
يعانون  WBCمنخفضة ،وكان ٪8.7 /منيم يعانون ارتفاع  .WBCوأظيرت نتائج قوية وبنسبة عالية  ٪46.7من
المرضى تعرضوا لمضادات التعرق ,والتي تُشكل أىم عوامل الخطر لتطور مرض السرطان ,وأظيرت نتائج الدراسة
أن فحوصات الدم لم تصل إلى عالقة ذات داللة إحصائية ,مع وجود عالقة احصائية قوية بين جميع أنواع
السرطان و عوامل السرطان التي تم دراستيا.
الخالصت :أظهزت الذراسة أن اإلواث أكثز عزضة لإلصابة بالسزطان مه الذكىر بمتىسط العمز عىذ  ،51وأن
 65%مه عيىة الذراسة يعاوىن مه سىء التغذية .
التىصياث :أوصى الباحث بدمج التغذية السريرية في أقسام األورام في المستشفيات و إعطاء مضادات األكسدة
لجميع مرضى السرطان  ,وتشجيع المرضى عدم استخدام أي من ( مصادر األلومنيوم  ,مضادات التعرق ،وأوراق
القصدير في اعداد الطعام ،وأدوات المطبخ ،الخ)  ،واالبتعاد عن كل أشكال التبغ ,والحفاظ عمى الوزن الصحي.
الكلماث المفتاحيت :السرطان ,فحوصات الدم ,معدل الوفاه ,معدل اإلصابة ,قطاع غزه.
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Chapter One
1.1 Introduction
"If you want to learn about the health of a population, look at the air they breathe, the
water they drink, and the places where they live." Hippocrates.
In contrast, based on this fact before centuries, we knew that cancer manifests as
hundreds of types and subtypes, collectively affecting most organs and tissues and
consider as a multiple disease not as a disease.
Cancer is one of the fatal diseases and it is the most serious health problems facing the
developed and developing countries a like and because of the high cost and the
number of injury associated with them as well as the high number of deaths among the
injured. As one of the most important causes of death globally, it is worth mentioning
that the lung cancer is the most deadly type of cancer to people among all other types
of cancer. Projections indicated that this trend will continue until 2030 (Al-Diqs,
2014).
Cancer is a global disease and represents one of the biggest health problems as it has
one of the highest prevalence rates and the highest cost of educational programs
required on preventive measures, early detection and access to rehabilitation. Lung
cancer is the most common cause of cancer mortality in the Gaza Strip (GS) (Al-Diqs,
2014).
Cancer arises from one single cell. The transformation from a normal cell into a tumor
cell is a multistage process, typically a progression from a pre-cancerous lesion to
malignant tumors. These changes are the result of the interaction between a person's
genetic factors and 3 categories of external agents, including:


Physical carcinogens, such as ultraviolet and ionizing radiation;



Chemical carcinogens, such as asbestos, components of tobacco smoke,
aflatoxin (a food contaminant) and arsenic (a drinking water contaminant); and



Biological carcinogens, such as infections from certain viruses, bacteria or
parasites (Tara et al., 2014).

Aging is another fundamental factor for the development of cancer. The incidence of
cancer rises dramatically with age, most likely due to a buildup of risks for specific
cancers that increase with age. The overall risk accumulation is combined with the
tendency for cellular repair mechanisms to be less effective as a person grows older
(World Health Organization - WHO, 2014).
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WHO (2012) reported that cancers figure are among the leading causes of morbidity
and mortality worldwide, with approximately 14 million new cases and 8.2 million
cancer related deaths in 2012. The number of new cases is expected to rise by about
70% over the next 2 decades. Among men, the five most common sites of cancer
diagnosed in 2012 were lung, prostate, colorectal, stomach, and liver cancer. Among
women, the five most common sites diagnosed were breast, colorectal, lung, cervix,
and stomach cancer. Around one third of cancer deaths are due to the five leading
behavioral and dietary risks: high body mass index, low fruit and vegetable intake,
lack of physical activity, tobacco use, alcohol use.
The International Agency for Research on Cancer (IARC), the specialized cancer
agency of the WHO today, released the latest data on cancer incidence, mortality, and
prevalence worldwide. The most recent research estimates for 28 types of cancer in
184 countries worldwide and offers a comprehensive overview of the global cancer
burden (Bray et al., 2013).
Although approximately 20% of hematological cancer patients, which include
myelomas, leukemia’s and lymphomas, attending outpatient clinics may experience
clinically significant levels of anxiety and/or depression (Tara et al., 2014).
It is also believed that exposure to chemicals also play a key role especially in the Gaza
Strip, which suffered in the last two decades and continues to expose to many of these
chemicals through Israel permanents attack on the hand and illegal and / or abuse of
pesticides using in agriculture specifically affecting the central nervous system and
the immune system.
This fact reported by White Roberta et al., (2016) which said that chemical exposures
have become the focus of etiologic Gulf War illness research because nervous system
symptoms are prominent and many neurotoxicants were present in theater, including
organophosphates, carbamates, and other pesticides; sarin/ cyclosarin nerve agents,
and pyridostigmine bromide medications used as prophylaxis against chemical
warfare attacks. Psychiatric etiologies have been ruled out.
Depleted uranium (DU) is a high-density heavy metal that has been used in munitions
since the 2008 Gaza War. DU is weakly radioactive and chemically toxic, and longterm exposure may cause adverse health effects. The most common mode of exposure
2

to DU was through inhalation of particles, which can be absorbed in the lungs if they
are water-soluble, and distributed throughout the body (Bakhmutsky et al., 2013).
Generally, worldwide trends show that in developing countries going through rapid
societal and economic changes, the shift towards lifestyles typical of industrialized
countries leads to a rising burden of cancers associated with reproductive, dietary, and
hormonal risk factors (Bray et al., 2013).
Incidence has been increasing in most regions of the world, but there are huge
inequalities between rich and poor countries. Incidence rates remain highest in more
developed regions, but mortality is relatively much higher in less developed countries
due to a lack of early detection and access to treatment facilities. For example, in
Western Europe, breast cancer incidence has reached more than 90 new cases per 100,
000 women annually, compared with 30 per 100,000 in eastern Africa. In contrast;
breast cancer mortality rates in these two regions are almost identical, at about 15 per
100,000, which clearly points to a later diagnosis and much poorer survival in eastern
Africa (Ferlay et al., 2013).
However Cancer is a leading cause of death worldwide, accounting for 8.2 million
deaths in 2012. The most common causes of cancer death (WHO, 2014), are cancers
of:


lung (1.59 million deaths)



liver (745 000 deaths)



stomach (723 000 deaths)



colorectal (694 000 deaths)



breast (521 000 deaths)



esophageal cancer (400 000 deaths)

Global burden rises to (14.1) million new cases and (8.2) million cancer deaths in 2012.
According to Globocan study in 2012, an estimated (14.1) million new cancer cases
and (8.2) million cancer-related deaths occurred in 2012, compared with (12.7) million
and (7.6) million, respectively, in 2008. Prevalence estimates for 2012 show that there
were (32.6) million people (over the age of 15 years) alive who had had a cancer
diagnosed in the previous five years (Globocan, 2012).
The most commonly diagnosed cancers worldwide were those of the lung (1.8 million,
13.0% of the total), breast (1.7 million, 11.9%), and colorectal (1.4 million, 9.7%).
3

The most common causes of cancer death were cancers of the lung (1.6 million, 19.4%
of the total), liver (0.8 million, 9.1%), and stomach (0.7 million, 8.8%) (WHO, 2013).
World Health Organization estimates predict a substantive increase to 19.3 million new
cancer cases per year by 2025, due to growth and ageing of the global population. More
than half of all cancers (56.8%) and cancer deaths (64.9%) in 2012 occurred in less
developed regions of the world, and these proportions will increase further by 2025
(WHO, 2013).
Nevertheless, cancer mortality is considered the second cause of death in the Gaza
Strip, reaching 11.8% of the total deaths. The total number of deaths due to cancer in
the previous decade (2001 - 2010) is 4,245 cases. The increase in percentage mortality
due to cancer in the previous decade was 45.6%. Deaths from lung cancer has the
highest rate of deaths among other types of cancer which is reaching 15.8% of the
total cancer deaths in 2010. Lung cancer is the leading cause of death among males
22.3% of the total cancer deaths. (MOH, 2010).
Thus, the rich variety of trends in incidence, mortality, and case survival for perhaps
100 kinds of cancer, or adequately express such other benefits as improved palliation,
reduced side-effects of treatment, and the contributions of cancer research to other areas
of research. Still, no broad cancer research program can be labeled successful unless it
has an impact on the basic, overall death rate, from this point of view rethinking in the
mortality and morbidity on cancer in the Gaza Strip is necessary.

1.2 Justification of the study
A recent report prepared and published by the ministry of health in the Gaza Strip
revealed a sharp increase in the number of registered cases of cancer along the Strip.
The Information Center at the MOH issued a statement (2013) showed that 12.4% of
the total deaths in Palestine were caused by cancer in 2011, compared to a rate of
10.8% in 2010, making cancer the second-leading cause of death in the GazaStrip
after heart disease. It is believed that several factors contributing to the rise of
incidence of cancer, and among these factors are the pollution as a result of frequent
wars against the Gaza Strip, and unhealthy food habits. The problem of cancers is a
public health problem that should take special attention from decision-makers, to find
proper preventive measures and proper treatments for patients, as most of the patients
4

need to be transferred to other hospitals outside of Gaza, and due to restrictions on
crossing the strip, travelling out of Gaza became time consuming, expensive, and
make patients tired and unable to tolerate travelling.
This study is important as it focused on a special group of patients suffering from a
rising health problem, in which diet plays a role in its development. In the Gaza Strip
the health situation is very poor due to strict siege imposed against the strip by Israel,
which resulted in elevation of inflation rates, loss of jobs and decrease income. These
circumstances besides the rise in the costs of gods, had negative impact on the ability
to pay for foods, which was reflected in inability to afford healthy food. Early
diagnosis and proper medical and surgical interventions in addition to follow a dietary
regime play a major role in recovery. This study will raise awareness towards
rethinking about the morbidity and mortality caused by cancers, and thinking of new
strategies to face the increasing incidence of cancers in the Gaza Strip.

1.3 Research question
Could the frequencies of War since the first Intifada lead to increasing of cancer in the
Gaza Strip?

1.4 Problem statement
Since the first Intifada 1987, the cancer cases have increased dramatically in the Gaza
Strip, in spite of many interventions strategies provided by the ministry of health.

1.5 Hypothesis
If there is a relationship between frequencies of War as well as nutrition habits, the
different types of cancer will increased ascendant

1.6 Goal
To assessing the 20-years cancer prevalence in the Gaza Strip for four major types of
cancers (Breast, Colon, Thyroid, and Obstetric cancer).

1.7 Objectives
1. To determine the prevalence of cancer among population in the Gaza Strip.
2. To establish the risk factors which influence the cancer in human body.
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3. To identify the biochemical indicators (WBC, Hb, Platelets, CA 19.9, CA15.3,
CA125, Thyroglobulin Ag).
4. To find out the correlation between nutritional habits and biochemical
indicators.

1.8 Background to the study
1.8.1 Geography
The Palestinian Territory is divided into two geographic regions: West Bank and Gaza
Strip, and 16 Governorates, each locality has been divided into three types: Urban,
Rural, and Camps (PCBS, 2013).
The Gaza Strip is located in the Middle East (at 31°25′N 34°20′E), on the eastern coast
of the Mediterranean Sea, to the north of Egypt and the west southern edge of Palestine.
It is approximately 41 kilometers long, and between 6 and 12 kilometers wide, with a
total area of 365 square kilometers and the Gaza Strip is administratively divided into
five Governorates: North, Gaza, Mid-zone, Khanyounis and Rafah, these provinces,
there are four towns, eight refugees camps and fourteen villages (UNDP, 2009).

Figure 1.1: Gaza Strip Map
Source: (UN Office for the Coordination of Humanitarian Affairs [OCHA], 2009).
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1.8.2 Population
The Palestinian Estimated population number in Palestine is (4,048,403), Northern
governorate (West Bank) population are (2,513,283), and (1,535,120) in Southern
governorate (Gaza Strip). (PCBS, 2013).
The population of the Gaza Strip is a young population; the percentage of individuals
aged (0-14) constituted 43.4% of the total population and the elderly population aged
(65 years and over) constituted 2.4% at mid-2013 (PCBS, 2013).

1.8.3 Economy
Israeli security controls imposed since the end of the second intifada have degraded
economic conditions in the Gaza Strip. Israeli imposed border closures, which became
more restrictive after HAMAS seized control of the territory in June 2007, have resulted
in high unemployment, elevated poverty rates, and sharp contraction of the private
sector that had relied primarily on export markets. The population of the Gaza Strip is
mainly reliant on government spending and humanitarian assistance (PCBS, 2013).

1.9 Health Care in the Gaza Strip
The health system in Gaza is composed of primary, secondary and tertiary care. Service
providers include the Ministry of Health, UNRWA, NGO’s, Ministry of Interior and
the private sector. With such multitude of service providers there are numerous
challenges in providing a well-coordinated, standardized health service provision
during “normal” times and frictions are deemed to exacerbate during emergencies
(MOH, 2014). Among the severe consequences of the continuous siege on the health
sector are: recurrent power cuts and an unstable power supply affect medical care; the
functionality of medical equipment is deteriorated because of inadequate maintenance
capacity and spare parts and the percentage of out of stock essential drug and medical
disposable items keeps the health service delivery in Gaza at the brink of collapse.
Although the movement of people in and out of Gaza is heavily restricted, the
insufficiencies of Gaza’s health system force a high number of patients to leave the
Strip for specialized treatment in the West Bank including East Jerusalem, Egypt,
Israel and Jordan (MOH, 2014).
The Israeli Military Operation lasted 51 days. Bombardments, air strikes, ground
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incursion and the Palestinian rocket launching resulted in the death of 2.145 and 11,231
injuries among Palestinians in Gaza. Health facilities were destroyed or damaged either
due to direct or indirect damage. More than 500,000 people were forced to leave their
homes in Gaza and find shelter in UNRWA and governmental schools, mosques and
health facilities. Many thousand Israelis living in the proximity of Gaza had to relocate
as well (MOH, 2014).

1.10 Health Services
The four main health service providers in Palestine are MOH, United Nations Refugee
Work Agency (UNRWA), medical services, police services, Non- Governmental
Organizations (NGOs) and Private for profit. Ministry of Health (MOH) bears the
heaviest burden and responsibility. There are (79) hospitals in Palestine; (49) in West
Bank and (30) in Gaza Strip (MOH, 2012).
1.10.1 Al-Shifa Hospital
Al-Shifa hospital is the largest medical complex and central hospital in Gaza. It
provides multidisciplinary medical services includes many departments, even oncology
department . The total beds of Al-Shifa hospital are 490 beds with 635 physicians and
362 nurses (MOH, 2012).
1.10.2 European Gaza Hospital
The European Gaza Hospital (EGH) is considered as one of the advanced medical
centers in Palestine, located in Khanyounis Governorate at the southern Gaza Strip.
The hospital provides facilities for a full range of secondary, primary and planned
tertiary patient care services for both inpatients and outpatients. The services of the 204
beds center are at a high level of professional standards. (MOH, 2012).

1.11 Definition of terms
1.11.1 Body Mass Index (BMI)
It is a simple index of weight-for-height that is commonly used to classify underweight,
overweight and obesity in adults. It is defined as the weight in kilograms divided by the
square of the height in meters (kg/m2). For example, an adult who weighs 70kg and
whose height is1.75 m will have a BMI of 22.9 (WHO, 2013).
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1.11.2 Neck circumference (NC)
Is one of the simple screening measurements which can be used as an index of upper
body fat distribution to identify obesity (Saka et al., 2014).
1.11.3 Waist circumference
Is a simple practical measure that is commonly used for assessing central obesity;
therefore, it is a good predictor for obesity related diseases. According to NIH
protocols, WC measurement is taken at the level of the superior border of the iliac crest
and parallel to the floor. Normal WC in men 102 cm is and in women 88 cm (Ross et
al., 2008).
1.11.4 Physical activity
Is defined as any bodily movement produced by skeletal muscles that require energy
expenditure. PA includes exercise 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, 2013).
1.11.5 Cancer
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 is a leading cause of
death. Lung, prostate, colorectal, stomach, and liver cancer are the most common types
of cancer in men, while breast, colorectal, lung, uterine cervix, and stomach cancer are
the most common among women. More than 30% of cancer deaths could be prevented
by modifying or avoiding key risk factors, especially tobacco use (WHO, 2015).
Cancer is a generic term for a large group of diseases that can affect any part of the
body. Other terms used 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 then 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, 2013).
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1.11.6 Breast cancer
The breast is made up of glands called lobules that can make milk and thin tubes called
ducts that carry the milk from the lobules to the nipple. Breast tissue also contains fat
and connective tissue, lymph nodes, and blood vessels (National Cancer Institute NCI,
2015). The most common type of breast cancer is ductal carcinoma, which begins in
the cells of the ducts. Breast cancer can also begin in the cells of the lobules and in
other tissues in the breast. Invasive breast cancer is breast cancer that has spread from
where it began in the ducts or lobules to surrounding tissue (National Cancer Institute
NCI, 2015).
1.11.7 Colorectal cancer
Colorectal cancer is cancer that starts in the colon or rectum. The colon and the rectum
are parts of the large intestine, which is the lower part of the body’s digestive system.
During digestion, food moves through the stomach and small intestine into the colon.
The colon absorbs water and nutrients from the food and stores waste matter (stool).
Stool moves from the colon into the rectum before it leaves the body (National Cancer
Institute NCI, 2015). Most colorectal cancers are adenocarcinomas (cancers that begin
in cells that make and release mucus and other fluids). Colorectal cancer often begins
as a growth called a polyp, which may form on the inner wall of the colon or rectum.
Some polyps become cancer over time. Finding and removing polyps can prevent
colorectal cancer (National Cancer Institute NCI, 2015).

1.11.8 Obstetric and gynecologic cancer
Gynecologic cancer is any cancer that starts in a woman’s reproductive organs. While
they are often discussed as a group, each gynecologic cancer is unique. Each has
different signs, symptoms, and risk factors (things that may increase the chance of
getting each cancer) (Centers for Disease Control and Prevention/ CDC, 2012).
While all women are at risk for gynecologic cancer, this risk generally increases with
age. Each year in the United States, approximately 71,500 women are diagnosed with
gynecologic cancer and approximately 26,500 women die from it (American Cancer
Society, 2016).
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The five main types of gynecologic cancer are:
Cervical cancer: Begins in the cervix, the lower part of the uterus (or womb).
Ovarian cancer: Begins in the ovaries, located on each side of the uterus.
Uterine cancer: Begins in the uterus, the pear-shaped organ in a woman’s
pelvis where the baby grows when a woman is pregnant.
Vaginal cancer: Begins in the vagina, the hollow, tube-like channel between the
bottom of the uterus and the outside of the body. It is also called the birth
canal.
Vulvar cancer: Begins in the vulva, the outer part of the female genital
organs, which includes the inner and outer lips of the vagina, the clitoris, and
the opening of the vagina and its glands (CDC, 2012).

1.11.9 Thyroid cancer
The thyroid gland contains two major types of epithelial cells: the follicular cells, which
convert iodine into thyroxin and tri iodothyronine, and the Para follicular or C-cells,
which secrete calcitonin. Thyroid tumors can originate from these very different kinds
of cells or from non epithelial stromal elements, and architectural, cytologic and
histogenetic features have been taken into consideration for neoplasms classification.
According to the World Health Organization (WHO) primary thyroid tumors are
classified as epithelial and non epithelial, benign or malignant, with a separate
category for lymphomas and miscellaneous neoplasms (Scopa, 2004).
The thyroid is a gland at the base of the throat near the windpipe. It is shaped like a
butterfly, with a right lobe and a left lobe. A thin piece of tissue connects the two lobes.
The thyroid makes hormones that help control heart rate, blood pressure, body
temperature, and weight (NCI, 2015).
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Chapter Two
Literature review
2.1 Overview
Cancer is a generic term for a large group of diseases that can affect any part of the
body. Other terms used 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 then invade adjoining parts of the body and spread to other organs, the
latter process is referred to as metastasizing. Metastases are the major cause of death
from cancer (WHO, 2014).
Cancer is a term used when abnormal cells divide without control and are able to invade
other tissues. Normal body cells grow, divide, and die in an orderly fashion. In normal
differentiated cells, there are cellular mechanisms which control cell division. When
these mechanisms do not function properly, cells may multiply excessively forming a
tumor. Tumor is an abnormal mass of cells. There are two types of tumors malignant
and benign tumors. Malignant tumor is an abnormal mass of tissue capable of spreading
into neighboring tissue and often to other parts of the body. Malignant tumors are
composed of cancer cells. Cancer cells are very similar to cells of the organism from
which they originated and have similar DNA and RNA. Cancer cells form from cells
dividing out of control caused by alteration (damage) of DNA, and these changes can
occur at many levels. Changes in many genes are required to transform a normal cell
into cancer cells (Tanjeer, 2010).
Cancer is a leading cause of death in both more and less economically developed
countries; the burden is expected to grow worldwide due to the growth and aging of the
population, particularly in less developed countries, in which about 82% of the world's
population resides. The adoption of lifestyle behaviors that are known to increase
cancer risk, such as smoking, poor diet, physical inactivity, and reproductive changes
(including lower parity and later age at first birth), have further increased the cancer
burden in less economically developed countries (Ferlay et al, 2013).
Cancer constitutes an enormous burden worldwide that is expected to increase due to
the growth and aging of the population and because of the adoption of behaviors and
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lifestyle factors known to cause cancer. Economically less developed countries are
experiencing an increased frequency of cancers with historically low rates, such as
female breast, lung, and colorectal cancers, in addition to a disproportionately high
burden of infection-related cancers (WHO, 2014).
The researcher believes that chemical exposures from the Israel war play a key role in
especially in the Gaza Strip, which suffered in the last two decades and continues to
expose to many of these chemicals through Israel permanents attack on the hand and
illegal and / or abuse of pesticides using in agriculture specifically affecting the central
nervous system and the immune system.
This fact reported by White Roberta which said Chemical exposures have become the
focus of etiologic Gulf War (GW) illness research because nervous system symptoms
are prominent and many neurotoxicants were present in theater, including
organophosphates, carbamates, and other pesticides; sarin/cyclosarin nerve agents, and
pyridostigmine bromide medications used as prophylaxis against chemical warfare
attacks. Psychiatric etiologies have been rule out (White et al, 2016).
Tobacco use, alcohol use, unhealthy diet and physical inactivity are the main cancer
risk factors worldwide. Some chronic infections are risk factors for cancer and have
major relevance in low- and middle-income countries (Forman et al, 2013).

2.2 Cancer risk factors
Tanjeer study (2010) showed that the risk of cancer increased with age (people in age
groups of 40 years and older had much higher risk of cancer compared to the age group
of less than 40 years). And there was a strong relationship between family history
(percentage of patients having relatives with cancer) and each of breast, cervical,
uterus,

ovary,

colorectal,

thyroid,

testicular

and

neck

cancers. A strong

relationship was found between cancer type and smoking status.
Anyone can develop cancer. Since the risk of being diagnosed with cancer increases
with age, most cases occur in adults who are middle aged or older. About 77% of all
cancers are diagnosed in people 55 years of age and older. Cancer researchers use the
word “risk” in different ways, most commonly expressing risk as lifetime risk or
relative risk. In this publication, lifetime risk refers to the probability that an individual
will develop or die from cancer over the course of a lifetime. In the US, men have
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slightly less than a 1 in 2 lifetime risk of developing cancer; for women, the risk is a
little more than 1 in 3. It is important to note that these probabilities are estimated based
on the overall experience of the general population. Individuals within the population
may have higher or lower risk because of differences in exposures (e.g., smoking),
and/or genetic susceptibility (American Cancer Society - ACS, 2014). Relative risk is
a measure of the strength of the relationship between a risk factor and cancer. It
compares the risk of developing cancer in people with a certain exposure or trait to the
risk in people who do not have this characteristic. For example, male smokers are about
23 times more likely to develop lung cancer than nonsmokers. Most relative risks are
not this large. For example, women who have a first-degree relative (mother, sister, or
daughter) with a history of breast cancer are about twice as likely to develop breast
cancer as women who do not have this family history (American Cancer Society,
2014).
All cancers involve the malfunction of genes that control cell growth and division. Only
a small proportion of cancers are strongly hereditary, in that an inherited genetic
alteration confers a very high risk for developing cancer. Inherited factors play a larger
role in determining risk for some cancers (e.g., colorectal, breast, and prostate) than for
others. It is now thought that many familial cancers arise from the interplay between
common gene variations and lifestyle/environmental risk factors. However, most
cancers do not result from inherited genes but from damage to genes occurring during
a person’s lifetime. Genetic damage may result from internal factors, such as hormones
or the metabolism of nutrients within cells, or external factors, such as tobacco, or
excessive exposure to chemicals, sunlight, or ionizing radiation (WHO, 2014).
Obesity has been associated with poor prognosis in breast cancer. However, most
previous studies examined populations with relatively low proportions of obese
patients. Given that forecasts predict obesity rates to exceed 50% by 2030, it is
important to examine breast cancer outcomes in populations with higher rates of
obesity. We hypothesized that obesity, as measured by body mass index (BMI), is
associated with decreased overall survival and disease-free survival in patients with
invasive breast cancer in a population with a high prevalence of obesity (Herlevic et al.,
2015).

A substantial proportion of cancers could be prevented. All cancers caused by cigarette
smoking and heavy use of alcohol could be prevented completely. In 2014, almost
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176,000 of the estimated 585,720 cancer deaths will be caused by tobacco use. In
addition, the World Cancer Research Fund has estimated that up to one-third of the
cancer cases that occur in economically developed countries like the US are related to
overweight or obesity, physical inactivity, and/or poor nutrition, and thus could also be
prevented. Certain cancers are related to infectious agents, such as human
papillomavirus (HPV), hepatitis B virus (HBV), hepatitis C virus (HCV), human
immunodeficiency virus (HIV), and Helicobacter pylori (H. pylori). Many of these
cancers could be prevented through behavioral changes or the use of protective
vaccinations or antibiotic treatments. Many of the more than 3 million skin cancer cases
that are diagnosed annually could be prevented by protecting skin from excessive sun
exposure and avoiding indoor tanning (American Cancer Society, 2014).

2.3 Epidemiology of cancer
Since 2008, cancer research using state registries has suggested that there may be an
increased rate of lung cancer in Gulf War Veterans (GWV). Brain cancer mortality
has been shown in two studies conducted by Veterans Affairs (VA) to be significantly
increased in the subgroup of GWV with greatest exposure to oil well fire smoke and to
low- level nerve agents released by the destruction of Iraqi facilities at Khamisiyah. In
general, cancer risk remains unknown and understudied (Institute of Medicine - IOM,
2014). Overall, studies published since the 2008 report have continued to show that
exposures to pesticides and pyridostigmine bromide are etiologically important in the
development of Gulf War illness (GWI) and in the behavioral and cognitive
dysfunction experienced by GWV. The findings in GWV populations are consistent
with those seen in other occupational and environmental groups. Exposure to the
nerve gas agents sarin/cyclosarin has been linked in two more studies to changes in
structural magnetic resonance imaging findings that are associated with cognitive
decrements, further supporting the conclusion from evidence reviewed in the 2008
report that exposure to these agents is etiologically important to the central nervous
system dysfunction that occurs in some subsets of GWV (IOM, 2014).
New evidence has emerged suggesting that oil well fire exposures may be important in
the development of GWI and brain cancer. It is unclear if vaccine exposures may also
be contributing to GWV health symptoms, because current results are conflicting and
include weak associations. Although exposure to depleted uranium has been
demonstrated, with continuing levels in body tissue, its contribution to ill health is
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unclear; studies on this substance have focused on small groups of individuals. Most
veterans experienced exposures to chemical mixtures in theater and effects of these
complex exposures remain unknown. Improved modeling of contributions of
individual and mixed exposures would inform the assessment of mixed exposures, as
would the development of biomarkers of exposures to specific chemicals that occurred
in the past (IOM, 2010).
Globally, cancer diseases are considered as one of the most important health problems
in both developing and developed countries for its high incidence, cost, and mortality.
In addition, cancer needs educational and medical programs, beginning with the control
and early detection programs, and ending with rehabilitation programs. Therefore,
cancer monitoring and registering is one of the MOH priorities (MOH, 2014).
In 2010, the Palestinian MOH report showed that the four leading causes of death in
the

occupied

Palestinian

territory in

2010

were

cardiovascular

diseases,

cerebrovascular diseases, cancer (led by lung, colorectal and breast cancer) and
respiratory system diseases. However, in mid-2011, the fourth leading cause was
registered as conditions in the perinatal period (WHO, 2012).
Breast cancer is the most common cancer among American women; about 1 in 8 (12%)
women in the US will develop invasive breast cancer during their lifetime. ACS
provides an overview of female breast cancer statistics in the United States for 2013;
About 232,340 new cases of invasive breast cancer will be diagnosed in women, and
about 39,620 women will die from breast cancer (Desantis et al., 2013).
Nationally: breast cancer causes the highest cancer-related mortality in Palestinian
women, 21.1% of all female deaths from cancer, and 5.2 deaths per 100,000 women in
2005. The proportion of new cases recorded for breast cancer annually in Palestine is
increasing from 11% in 2000 to 19% in 2010 (MOH, 2012).

In 2013, WHO launched the Global Action Plan for the Prevention and Control of
Non communicable Diseases 2013-2020 that aims to reduce by 25% premature
mortality from cancer, cardiovascular diseases, diabetes and chronic respiratory
diseases by 2025. Some of the voluntary targets are most relevant for cancer prevention,
including target 5 aimed at reducing the prevalence of tobacco use by 30% (IOM,
2014),
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2.4 War and health
Weapons with DU were used to a considerable extent in the Persian Gulf War (1990– 1991).
About 50 metric tons of DU were fired during tank battles and 250 tons in air to ground
attacks in Kuwait and southern Iraq over an area of about 20,000 km2 (U.S. Department of
Health and Human Services Public Health Service, 2013).
A considerable proportion of soldiers of the land contingent of the allied forces, who resided
for a number of months in the territory of Saudi Arabia and then in Kuwait and Iraq,
originally reported unexplained health problems, for which the term Gulf War syndrome was
adopted (Hon et al., 2015).
All of the analyses agree that there was the presence of the combined effects of the desert
environment with climatic conditions (characterized by high daily temperature changes and
high temperatures in general), associated with the stress induced in military professionals,
which was potentiated by the expected possibility of the use of chemical warfare agents on the
part of Iraq (Fathi, 2013). The health condition of part of the troops was negatively affected
by the multiple fires of the Kuwait petroleum fields, the excess use of prophylactic antidotes
and vaccines, along with effects resulting from the use of the ammunition with DU (Hon et al,
2015). As a result of the Gulf War, there were also some complaints about an increasing
incidence of cancer in the civil population in south Iraq (Briner, 2010).
A further mass use of the anti-tank ammunition containing a DU core in NATO military
operations was encountered in Bosnia Herzegovina in the mid-1990s and in aircraft
operations against the Federal Republic of Yugoslavia in association with the crisis in
Kosovo and Metohija. Through the course of the war in Bosnia Herzegovina (1994– 1995),
U.S. aircraft fired some 10,000 rounds of ammunition with DU (2.75 tons), and in the course
of the bombing of Serbian and pro-Serbian troops in Kosovo (1999) by the allies, more than
31,000 rounds of ammunition comprising about 8.5 tons of DU were shot (Hon et al., 2015).
In some individuals from several NATO countries, who participated in land operations in
these military conflicts, and in the civil population, including children in the area involved,
there was an enhanced incidence of malignant diseases of the hematopoietic system and the
gastrointestinal tract (Briner, 2013).
Despite this, there are also epidemiological studies that found an increased frequency of
micronuclei formation (McDiarmid et al, 2011), or other chromosomal instability in the
exposed population and military veterans from wars in the Balkans and the Gulf War.
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Another study showed, for example, increased incidences of various types of cancer and birth
defects among civilians living in those affected areas (Briner, 2013).
The McDiarmid study in 2013 suggest that DU exposure is either a primary cause or related
to the main cause of congenital anomalies and increased rates of cancer (Bakhmutsky et al.,
2013).
It is difficult to detect an increased cancer risk due to radiation at doses lower than 100 mSv
{Radiation doses in medical imaging are typically expressed as millisieverts (mSv)}, due to
the excess risk at low doses being small in comparison to spontaneous rates of cancers of the
same type (Hines et al, 2013). As the increase in cancer occurrences being high (by a factor
of two to five) in the above-mentioned cases, it is possible that these negative effects were
also caused by other factors (e.g., biological or chemical agents, etc.) (McDiarmid et al,
2011).

2.5 Kinds of health problems as cancer are experienced by Gulf War
veterans
Hazardous exposures in theater are also related to certain other health problems seen in GWV.
Exposure to the nerve gas agents sarin and cyclosarin has been linked in two more studies to
changes in structural magnetic resonance imaging that are associated with cognitive
decrements, further supporting findings on the nervous system effects of these agents
reported in the 2008 report. New evidence has emerged suggesting that oil well fire exposures
may be important in the development of GWI and brain cancer. It is unclear if vaccine
exposures may also be contributing to GWV health symptoms, because current results have
been conflicting and include weak associations. Although exposure to DU has been
demonstrated, with continuing levels in body tissue, its contribution to ill health is unclear:
studies on this substance have focused on small groups of individuals. (Binns, 2014).

2.6 Uranium health effects
Potentially DU has both chemical and radiological toxicity with the two important target
organs being the kidneys and the lungs. Health consequences are determined by the physical
and chemical nature of the DU to which an individual is exposed, and to the level and
duration of exposure. Long-term studies of workers exposed to uranium have reported some
impairment of kidney function depending on the level of exposure. However, there is also
some evidence that this impairment may be transient and that kidney function returns to
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normal once the source of excessive uranium exposure has been removed (Xie et al., 2010).
Veterans of Operation Desert Storm/Desert Shield - the 1991 GW are a unique population
who returned from theater with multiple health complaints and disorders. Studies in the U.S.
and elsewhere have consistently concluded that approximately 25-32% of this population
suffers from a disorder characterized by symptoms that vary somewhat among individuals
and include fatigue, headaches, cognitive dysfunction, musculoskeletal pain, and respiratory,
gastrointestinal and dermatologic complaints. GWI is the term used to describe this disorder.
In addition, brain cancer occurs at increased rates in subgroups of GWV, as do
neuropsychological and brain imaging abnormalities. Chemical exposures have become the
focus of etiologic GWI research because nervous system symptoms are prominent and many
neurotoxicants were present in theater, including organophosphates (OPs), carbamates, and
other pesticides; sarin/cyclosarin nerve agents, and pyridostigmine bromide (PB) medications
used as prophylaxis against chemical warfare attacks. Psychiatric etiologies have been ruled
out (White et al., 2016).
Insoluble inhaled uranium particles, 1-10 μm in size, tend to be retained in the lung and may
lead to irradiation damage of the lung and even lung cancer if a high enough radiation dose
results over a prolonged period (WHO, 2014).
Direct contact of DU metal with the skin, even for several weeks, is unlikely to produce
radiation-induced erythema (superficial inflammation of the skin) or other short term effects.
Follow-up studies of veterans with embedded fragments in the tissue have shown detectable
levels of depleted uranium in the urine, but without apparent health consequences. (WHO,
2014). Studies published since 2008 continue to find that veterans from the 1990-91 GW have
poorer general health and greater disability than other veterans of the same era who did not
deploy to the Gulf (IOM, 2014). Studies reviewed in IOM report (20160 showed that GWV
who were most exposed to the release of nerve gas by the destruction of the Khamisiyah Iraqi
arms depot have significantly elevated rates of death due to brain cancer. Veterans who were
exposed to the highest level of contaminants from oil well fires also have increased rates of
brain cancer deaths. Studies conducted prior to 2008 show that GWV experienced higher than
expected rates of amyotrophic lateral sclerosis (ALS). Very little other research has yet been
conducted to determine rates at which GWV have been affected by other medical conditions
of possible concern, including neurological diseases such as multiple sclerosis or Parkinson’s
disease, other cancers, sleep disorders, adverse pregnancy outcomes or rates of birth defects
in veterans’ children (IOM, 2010). Persons with disorders like chronic fatigue syndrome,
fibromyalgia and multiple chemical sensitivity have similar symptoms to veterans with GWI,
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but most GWI patients cannot be diagnosed with these disorders using standard diagnostic
rules. GWI is a distinct disorder and GWV who can be diagnosed with these disorders often
differ significantly from non-veteran populations who are diagnosed with them (IOM, 2016).

2.7 Cancer morbidity and mortality
Each year, the ACS estimates the numbers of new cancer cases and deaths that will occur in
the United States in the current year and compiles the most recent data on cancer incidence,
mortality, and survival. Incidence data were collected by the National Cancer Institute, the
Centers for Disease Control and Prevention (CDC), and the North American Association of
Central Cancer Registries and mortality data were collected by the National Center for Health
Statistics. A total of 1,665,540 new cancer cases and 585,720 cancer deaths were projected to
occur in the United States in 2014. During the most recent 5 years for which there are data
(2006-2010), delay-adjusted cancer incidence rates declined slightly in men (by 0.6% per
year) and were stable in women, while cancer death rates decreased by 1.8% per year in
men and by 1.4% per year in women. The combined cancer death rate (deaths per 100,000
population) has been continuously declining for 2 decades, from a peak of 215.1 in 1991 to
171.8 in 2010. This 20% decline translates to the avoidance of approximately 1,340,400
cancer deaths (952,700 among men and 387,700 among women) during this time period
(CDC, 2014). The magnitude of the decline in cancer death rates from 1991 to 2010 varies
substantially by age, race, and sex, ranging from no decline among white women aged 80
years and older to a 55% decline among black men aged 40 years to 49 years. Notably, black
men experienced the largest drop within every 10-year age group. Further progress can be
accelerated by applying existing cancer control knowledge across all segments of the
population (Siegel et al., 2014).
This annual report for American Cancer Society in 2014 provides the estimated numbers of
new cancer cases and deaths in 2014, as well as current cancer incidence, mortality, and
survival statistics and information on cancer symptoms, risk factors, early detection, and
treatment. In 2014, there will be an estimated 1,665,540 new cancer cases diagnosed and
585,720 cancer deaths in the US. Cancer remains the second most common cause of death in
the US, accounting for nearly 1 of every 4 deaths (ACS, 2014).
This supplemental data set provides the estimated numbers of new cancer cases and deaths in
2014 by state for 20 cancer sites and by age group for the four major sites (lung, breast,
colorectum, and prostate). Also included is the lifetime probability of developing and dying
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from cancer for 23 cancer types and the estimated number of cancer survivors who were
diagnosed within the past 5 years by state. This data can be used as a resource for cancer
control planning at the state level, as well as to address questions from the media or
constituents. Divisions are encouraged to share this information with staff and volunteers,
and to use it with state and local officials, reporters, and other public health and advocacy
groups in local communities (ACS, 2014).

2.8 World cancer statistics
2.8.1 In USA
This latest Annual Report to the Nation American Cancer Society in 2014 highlights the
period from 1975-2011 to provide the best perspective on long-term trends in cancer death
rates among all races combined. The period from 2007-2011 was used for describing the U.S.
burden of cancer (rates), and the period from 2002-2011 was used for describing trends in
cancer incidence and death rates for five major racial and ethnic groups. Finally, the period
from 1992-2011 was chosen to provide the best perspective on long-term incidence trends.
Cancer incidence is determined by sample populations across the United States and then
extrapolated to the entire population; whereas cancer mortality is tracked similarly, it can also
be confirmed by case reports via death certificates. The collection of these reports from
individual clinics or physicians can take several years, and the data must be carefully
validated, leading to a lag time of several years between collection and dissemination via the
Annual Report to the Nation as shown in figure
2.1 (ACS, 2014).
Figure 2.1: Age-adjusted cancer death rates in USA 1930-2010
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Table 2.1: Estimated cancer death by sex and age in USA in 2014

2.8.2 In China
The estimated 5-year prevalence for all cancers combined in 2011 in China was 7.49
million (3.68 million for men and 3.81 million for women). Cancer prevalence
estimates for 5 years varied by cancer sites, ranging from 11,900 for testicular cancer
to 1.02 million for women breast cancer. Those most prevalent five cancers (breast,
colorectal, lung, stomach and esophageal cancers) covered 56.1% of cancer burden in
China. The proportion for the 5-year prevalence was higher in urban areas compared
to rural areas (666 per 100,000 versus 440 per 100,000), while cancer prevalence
estimates were higher for women compared to men, with the men/women ratio of 5year cancer prevalence reaching 0.96 (Zheng et al., 2015).
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The National Central Cancer Registry (NCCR) of China was established in 2002, acting
as a federal bureau for systematic management of cancer surveillance. There were 308
PBCRs in China in 2015. PBCRs routinely collect data on cancer patients’ information
including demographics, primary tumor sites and tumor morphology (Zheng et al,
2015). However, systematic assessment of cancer prevalence in China has not been
reported, except for the Globocan 2012, where data from only 23 cancer registries in
2003–2007, on behalf of China, were used for incidence prediction and survival
estimates (Yu et al., 2013).
Cancer prevalence estimates for 1 year, 3 years and 5 years (thousands) and the
proportion for 5-year prevalence (1/100,000) for overall and stratified by residential
areas and sex are presented in Table 2 (Zheng et al, 2015). The estimated 5-year
prevalence for all cancers combined in 2011 in China was 7.49 million (3.68 million
for men and 3.81 million for women). The proportion for 5-year prevalence was higher
in urban areas compared to rural areas (666 per 100,000 versus 440 per 100,000). On
average, about 0.56% of Chinese population are undergoing cancer treatment in 2011
(532 per 100,000 for men and 580 per 100,000 for women) and among them, about two
thirds of the prevalent cases were from urban areas (4602.6/7490.8 = 61.44%). While
cancer incidence was lower for women compared to men, cancer prevalence estimates
were higher for women compared to men, with the men/women ratio of the 5-year
cancer prevalence reaching 0.96 (3677.2/3813.6) (Chen et al, 2015).
Cancer prevalence estimates for 5 years varied by cancer sites, ranging from 11,900 for
testicular cancer to 1.02 million for women breast cancer (Table 2.2).
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Table 2.2: Cancer prevalence by sex in China, 2011

Women breast cancer was the most frequently prevalent cancer in China in 2011, with
the 5-year prevalence proportion reaching 156 per 100,000, followed subsequently by
colorectal, stomach, lung and esophageal cancers. Those most prevalent five cancers
covered 56.1% of cancer prevalence burden in China. Cancers of thyroid, liver, cervix,
bladder and uterus ranked as 6th–10th. The top 10 cancers combined covered about
76.4% cancer prevalence burden in China. For most of cancer sites, cancer prevalence
estimates for 2–3 years are higher, compared to those for 1 year and for 4–5 years
(Zheng et al., 2015).
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For men (Table 2.2), stomach cancer had the highest cancer prevalence estimates for 5
years with over 0.62 million cases in 2011 (Table 2.2), followed subsequently by lung,
colorectal, esophagus and liver cancers, while skin melanoma had the lowest
prevalence estimates (7,900). The most frequently prevalent five cancers combined
were responsible for about two thirds of overall cancer prevalence burden for men. For
women (Table 2.2), breast cancer had the highest cancer prevalence estimates for 5
years with 1.02 million cases, followed subsequently by colorectal, cervix, thyroid and
lung cancers, while larynx cancer had the lowest prevalence estimates (5,000 cases).
The most frequently prevalent five cancers combined were responsible for about two
thirds of the overall cancer prevalence burden for women (Zheng et al, 2015).
2.8.3 Statics of cancer in Palestine territories
According to MOH (2014), the 10 leading causes of deaths in Palestine was as
following: Cardiovascular diseases 29.5%, Cancer deaths 14.2%, Cerebrovascular
diseases 11.3%, Diabetes mellitus 8.9%., Respiratory system diseases 5.4%., Perinatal
Period Conditions 5.2%., Accidents 5%., Renal failure 3.9%., Infectious disease 3.3% .
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Table (2.3): Age-adjusted cancer incidence and site-specific proportions of all
cancers in the occupied Palestinian and in neighboring countries
(Farrakh, 2008).
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2.8.4 Statics of cancer in West Bank and the Gaza Strip
Cancer registries have been defined as an organized system for the collection, storage,
analysis, and interpretation of data on persons with cancer. Palestinian Cancer Registry
(PCR) is a population-based registry established in 1996 under the umbrella of the
Ministry of Health and started its regular work in 1998. The main purpose of the PCR
is to define the size of the cancer problem and pattern of its occurrence. Registries in
PCR centers have been affected by the political circumstances in the Palestinian regions
especially in the Northern governorates because of Israeli measures, which divided
Northern governorates into 43 separate areas, and Southern governorates into 5 areas.
The available information on cancer incidence covers only 1998-1999 in North
governorates (MOH, 2002).
The registry process in Gaza governorates extends from 1995 until present with the
registry including all cancer cases from its different sources. The registries show that:
in Palestine 2,926 cases of cancer were reported in 1998-1999 with an incidence rate
per 100,000 population of 58.7 (58.3 in male and 59.2 in female). In the West Bank,
about 1,481 cases of cancer were reported in the same period with an incidence rate per
100,000 population of 60.1 (61.8 in male and 58.5 in female) (MOH, 2002).
More than 350 metric tons of formulated pesticides (more than 100 pesticides) in
addition to 800 metric tons of Methyl Bromide are used annually in Gaza Strip. Such
heavy use of pesticides cause water pollution and soil degradation and contamination
of the agricultural products which finally affect seriously the human and animals. It
Safi study results in 2002 found that 19 of these pesticides, that have been used, are
internationally suspended, cancelled and banned pesticides, according to their
mutagenicity, carcinogenicity , teratogenicity and delayed neurotoxicity. About 5800
cases of cancer have been registered in Gaza Strip between 1990 to 1999 (Safi, 2002).
The distribution of cancer types among those patients are lung cancer, breast cancer,
lymphoma and leukemia malignancy, head and neck, gastrointestinal malignancy,
reproductive system, urinary system, soft tissue tumors, brain tumors and others
(International Agency for Research on Cancer - IARC, 2016).
The reported figures by MOH shows remarkable increase in cancer mortality in West
Bank in 2014 compared with 2007 and 2010, from 10.3% in 2007 to 10.8% in 2010,
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then increases to reach 14.2 % from the total deaths in West Bank in 2014. Lung cancer
was the highest one; it was 19.6 %, Colon cancer 13% and Breast cancer 10.7%. Cancer
mortality in males is higher than in females 56.2% and 43.8%. In 2014 (2,294) new
cancer cases were reported in West Bank, 1,132 cases were females 49.3% and 1,162
were males 50.7%. In 2014 the cancer incidence rate was 82.2 per 100,000 of
population (MOH, 2014).
In the Gaza Strip 3,646 cases of cancer were reported in 1995-2000: Male: 1,750
(48%) Female: 1,896 cases (52%) (MOH, 2002), 801 reported cancer cases were 65
years old and over which formed 34.9%, where 1,352 cases 58.9% were between 15 –
64 of age and 141 cases 6.2% were less than of 15 years of age (MOH, 2014). Cancer
mortality is considered the second cause of death in the Gaza Strip, reaching 11.8% of
the total deaths. The total number of deaths due to cancer in the previous decade
(2001 - 2010) is 4,245 cases. The increase in percentage mortality due to cancer in the
previous decade was 45.6%. Deaths from lung cancer has the highest rate of deaths
among other types of cancer which is reaching 15.8% of the total cancer deaths in
2010. Lung cancer is the leading cause of death among males 22.3% of the total
cancer deaths (MOH, 2010).
Consequently, the introduction and heavy use of pesticides and other toxic substances
in the Gaza Strip environment is suspected to correlate with the growing incidence of
cancer and other abnormalities in the nation. Precise determination of the effects of
chronic exposure is, therefore, urgently needed. Finally, it is the responsibility of the
civilized world to take the initiative towards regulating, production, exportation and
importation of any suspected cyto-toxicants (International Agency for Research on
Cancer (IARC), 2016).
2.8.4.1 Reported cancer cases by governorate
The geographical distribution of reported cancer cases shows that Nablus governorate
reports the highest figures with an incidence rate 120.5 per 100,000 population 449
cases, while Jenin governorate ranked the second place with 339 cases and incidence
rate 111.7 per 100,000 of population. Bethlehem in the third place with an incidence
rate 111.2 per 100,000 of population and 234 reported cases (MOH, 2014).
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Figure 2.2: Distribution of reported Cancer cases incidence rate per
100.000 of population by governorate, west bank
There were 1037 new cancer cases diagnosed between 2005 and 2008 in the six
governorates of the north of the West Bank. The age adjusted incidence rate over the
period from 2005-2008 was 103.2 per 100,000 with a yearly rate of 25.7 cases per
100,000 people. The crude incidence rate was 112.3 per100,000 with a significant
differences in incidence rates were found among governorates and types of location
(rural, urban, and refugee camps). The lowest incidence rate was found in Jenin (age
adjusted rate of 45.0 per 100,000 over the whole period) and the highest rate was found
in Nablus (148.1 per 100,000). Refugee camps had higher incidence rate than urban
and rural areas (age adjusted rate of 169.0 for refugee camps, 103.2 for urban areas,
and 79.3 for rural areas). Breast, colorectal, uterus, and ovary cancers were the most
frequent among women, while colorectal, bladder, lung, prostate, and stomach cancers
were the most common among males (Tanjeer et al., 2010).
Breast cancer ranked first, with 387 reported cases, 16.9% from all reported cases.
Colon cancer ranked second, with 226 reported cases and 9.9% from all reported
cancers. Lung cancer was in third place according to reported figures, with 224 reported
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cases 9.8%, of the all reported cases. Lung cancer was in the first place among males
as shown below in figure 2.2 (MOH, 2014).

Figure 2.3: Most common reported cancer cases, west bank 2014

2.9 Cancer causes
The burden of cancer is increasing in economically developing countries as a result
of population aging and growth as well as, increasingly, an adoption of cancerassociated lifestyle choices including smoking, physical inactivity, and westernized
diets (WHO, 2014).
A substantial proportion of the worldwide burden of cancer can be prevented through
the widespread application of existing cancer control knowledge, including tobacco
control, vaccination (for liver and cervical cancers), early detection, and the promotion
of physical activity and healthy dietary patterns. Additional suffering and premature
death could be alleviated through the application of appropriate treatments and
palliative care. Much remains to be learned about the causes of several major
malignancies, including prostate, pancreatic, and hematopoietic cancers. A coordinated
and intensified response from all sectors of society, including governments, civil
society, the private sector, and individuals, is required to seize control of the growing
burden of cancer (WHO, 2014).
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The body is composed of trillions of living cells. The cells of the body's natural to grow
divide into new cells, and die in an orderly manner. During the early years of a person's
life, normal cell divide faster to allow the person to grow. After the person becomes an
adult, most cells divide only to replace worn-out or dying cells or to repair injuries .
Cancer begins when cells in a part of the body start to grow out of control. Cancer cell
growth is different from normal cell growth. Instead of dying, cancer cells continue to
grow and form new, abnormal cells. Cancer cells can also invade other tissues,
something that normal cells cannot do. Cells become cancer cells when damage DNA.
DNA is in every cell and directs all its actions. In a normal cell, when DNA gets
damaged the cell either repairs the damage or the cell dies. In cancer cells, the damaged
DNA is not repaired, but the cell doesn’t die like it should. Instead, this cell goes on
making new cells that the body does not need. These new cells will all have the same
damaged DNA as the first cell does (ASC, 2012).

Figure 2.4: Leading new cancer cases and deaths in 2014
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(Source: American Cancer Society, Inc, Surveillance Research)
2.10 Common types of cancer
Cancer cells are grouped into four categories: carcinomas, sarcomas, leukemia and
lymphomas. Carcinomas are cancers that originate in the covering of the body, such
as skin or the linings of the intestinal tract or respiratory tract. Sarcomas arise in
tissues that support the body, such as bone. Leukemia and lymphomas are cancers of
blood forming tissue, such as bone marrow, spleen and lymph nodes. Cancers are
named according to the type of organ or tissue in which they appear (ACS, 2014).
Cancer is classified into four stages depending on the extent of growth and spread
through the body (stages correspond with severity). Stage 1 is when the tumor is
relatively small and contained within the organ where it started. Stage 2 means that
cancer hasn't started to spread into surrounding tissue, but it is larger than in stage 1.
Stage 3 corresponds to the stage where cancer cells have spread into nearby lymph
nodes. Stage 4 is the most severe; the cancer has spread into other parts of the body and
this stage is called secondary or metastasis cancer. Another classification system is the
TNM system; a three dimensional rating of cancer. The T stands for tumor size, N for
lymph nodes involvement, and M stands for metastasis. Larger scores on each of the
three scales indicate more advanced cancer. For example, a large tumor which hasn't
spread to other body parts is rated T3, N0, M0 (ACS, 2014).
Typically, genetic abnormalities in cancer cells affect two general classes of genes.
Cancer promoting genes (Oncogenes) activated in cancer cells, giving it new
proprieties such as hyperactive growth and division. Tumor suppressor genes are then
inactivated in cancer cells causing loss of normal functions of these cells such as control
over the cell cycle. Genetic abnormalities can be inherited or can be caused by the
environment (ACS, 2014).
Metastasis is a process of travel or spread of cancer cell to other parts of the body.
Cancer cells often spread via three main ways:
1- Local spread: cancer cells grow directly into nearby body tissues.
2- Through the blood circulation: cancer cells break away from the primary
tumor and then slip through the walls of blood vessels into the blood stream
until they get stuck somewhere. Most cancer cells spreading via blood
circulation are killed by white cells in the immune system, but some of them
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stick to platelets to form clumps and give themselves protection, these cells
will survive and form metastasis.
3- Through the lymphatic system: cancer cells travel in lymph fluid until they get
stuck in small channels inside the lymph node and grow into secondary cancer
(metastasis). Secondary cancer doesn't take the characteristics of the cells in the
new location, but continues to resemble the primary cancer. A majority of cancers
start at a single site in the body and spread to other parts (Tanjeer, 2010).

2.10.1 Breast cancer
One of the protective behaviors against breast cancer is breast feeding. For example, in
India where breast feeding is very common, the incidence of breast cancer was low
compared with high income countries where breast feeding is not common (Parkin et
al., 2010). Another study indicated that stressful life events are risk factors for the
development of breast cancer (Gajalakshmi et al., 2009).
Results reported by Cody (2009), indicated that dietary factors played a role in
developing cancer and showed that the mortality rate of breast cancer was doubled in
1980. Breast cancer is the most common cancer among women in Arab countries
with a young age of around 50 years (13-35% of all female cancer). The disease
remains very common in Egypt, Tunisia, Saudi Arabia, Syria, Palestine and other
countries (El Saghir et al., 2009). El Batrokh study (2013) reported that the 72% of
breast cancer patients were >45 years old with statistical significance. 10.7% of the
participants have family history of breast cancer of which 15 had breast cancer with
statistical significance. Fertility among breast cancer (92.9%) was lower than control
(100%) with statistically significant. The mean number of parity for breast cancer and
controls was found to be (6.83 and 6.01), respectively with statistical significance.
The mean of duration of breast feeding in month for cases and control equals (14.15
and 17.25 month) respectively and this disparity was statistically significant.
In 2015, an estimated 231,840 new cases of invasive breast cancer will be diagnosed
among US women, as well as an estimated 60,290 additional cases of in situ breast
cancer. That year, approximately 40,290 US women are expected to die from breast
cancer. Only lung cancer accounts for more cancer deaths in women. Breast cancer
incidence rates are highest in non-Hispanic white women, followed by African
American women and are lowest among Asian/Pacific Islander women. In contrast,
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breast cancer death rates are highest for African American women, followed by nonHispanic white women. Breast cancer death rates are lowest for Asian/Pacific
Islander women. Breast cancer incidence and death rates also vary by state (ACS,
2014).
Nationally, according to the Palestinian Health Information Center (PHIC) and MOH
annual reports in Palestine, breast cancer was the highest-leading cause of death
among the woman in Gaza Strip. In 2005 breast cancer causes the highest cancerrelated mortality among Palestinian women, 21.1% of all deaths from cancer, and 5.2
deaths per 100,000 women. The breast cancer at the forefront of cancers that affect the
Palestinians and by up to 19% of all new cancer cases recorded in Palestine, while the
proportion is about 35% of new cancer cases recorded among females in Palestine.
The proportion of new cases recorded for breast cancer annually in Palestine is
increasing from 11% in 2000 to 19% in 2010, concentrated incidence of breast cancer
in women in Palestine (MOH, 2012).
Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer
death among females worldwide, with an estimated 1.7 million cases and 521,900
deaths in 2012. Breast cancer alone accounts for 25% of all cancer cases and 15% of
all cancer deaths among females (WHO, 2014).
The breast is made up of glands called lobules that can make milk and thin tubes called
ducts that carry the milk from the lobules to the nipple. Breast tissue also contains fat
and connective tissue, lymph nodes, and blood vessels. Breast cancer is a type of
cancer originating from breast tissue, most commonly from the inner lining of milk
ducts or the lobules that supply the ducts with milk. It is a multi-factorial disease
where genetic susceptibility, environment, nutrition and other lifestyle risk factors
interact. The most common type of breast cancer is ductal carcinoma, which begins in
the cells of the ducts. Breast cancer can also begin in the cells of the lobules and in
other tissues in the breast. Invasive breast cancer is breast cancer that has spread from
where it began in the ducts or lobules to surrounding tissue. In the U.S., breast cancer
is the second most common cancer in women after skin cancer. It can occur in both
men and women, but it is very rare in men. Each year there are about 2,300 new cases
of breast cancer in men and about 230,000 new cases in women (NCI, 2015).
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2.10.2 Colorectal cancer
The cancer cells grow in the colon and rectum. The colon is the part of the digestive
system, where the waste material is stored. The rectum is the end of the colon adjacent
to the anus; together they form a long, muscular tube called the large intestine.
Colorectal cancer (CRC) is the third leading of cancer death in males and the fourth
leading of cancer death in females, with 655 000 deaths worldwide per year (Béjar et
al., 2009).
Incidence of CRC was 20.1 per 100, 000 in males and 14.6 per 100,000 in females.
The CRC is one of the most common cancers in the following countries with 13% of
all cancers (Israel 14.8%, Jordan 9%, and Egypt 14.4%). Colon cancer is more common
than rectal cancer (65% of all CRC in the world) (Béjar et al, 2009).
Dietary factors, smoking, alcohol consumption and genetics are known risk factors for
the disease (Boffetta et al., 2006). Physical activity was associated with reduced risk of
colorectal cancer (Freedman et al., 2007). Sedentary lifestyle, meat intake, overweight
and decreased ingestion of vegetables, fruits and fish are correlated with colorectal
cancer incidence and mortality, so certain changes in diet and lifestyle should be
implement to decrease the incidence and mortality of colorectal cancer (the minimal
time span needed for implementation is 10-15 years) (Béjar et al., 2009).
Another epidemiological study observed that western pattern of diet which is
characterized by high intake of meat, fat, refined grains, and sugars was correlated with
higher risk for developing colorectal cancer (Skog et al., 2009). An observational
study indicated that long term aspirin use is associated with lower risk for colorectal
cancer (Béjar et al., 2009).
An American study (Campos et al., 2005), identified a number of life style factors which
affect risk of colon cancer, such as diet, obesity and use of certain medications. The
study concluded an inter-relationship of aspirin, and other non-steroid antiinflammatory drugs (NSAID), BMI and hormone replacement therapy (HRT) in
altering the risk of colon cancer. Other researchers showed that the age at diagnosis
may interact with other factors to alter risk of colon cancer (Chan et al., 2008). In 2014
about 136,830 people are predicted to be diagnosed with colorectal cancer in the US,
and about 50,310 people are predicted to die of the disease. In both men and women,
colorectal cancer is the third most commonly diagnosed cancer and the third leading
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cause of cancer death (ASC, 2015).
Significant progress in the prevention and early detection of colorectal cancer is
possible by increasing access to and utilization of colorectal cancer screening tests.
While large declines in colorectal cancer incidence and death rates in the past decade
have been attributed to increased colonoscopy use, only 59% of people aged 50 or
older, for whom screening is recommended, reported having received colorectal cancer
testing consistent with current guidelines in 2010 according to the National Health
Interview Survey (WHO, 2014).
Colorectal cancer incidence and mortality rates are highest in African American men
and women; incidence rates are about 25% higher and mortality rates are about 50%
higher than those in whites. Incidence and mortality rates among other major
racial/ethnic groups are lower than those among whites (ASC, 2015). Cancer facts
such as these are presented in the current edition of the American Cancer Society’s
Colorectal Cancer Facts and Figures. This publication provides a comprehensive
overview of colorectal cancer in the US, including statistics on colorectal cancer
occurrence, as well as information about risk factors, prevention, early detection, and
treatment (ASC, 2015).
Colorectal cancer is the third most commonly diagnosed cancer in males and the second
in females, with an estimated 1.4 million cases and 693,900 deaths occurring in 2012.
The highest incidence rates are in Australia/New Zealand, Europe, and Northern
America. Rates are low in Africa and South-Central Asia. Rates are higher in men than
in women in most parts of the world (WHO, 2014).
2.10.3 Obstetrics and gynecology
Ovarian cancer
The ovaries are made up of 3 main kinds of cells. Each type of cell can develop into a
different type of tumor: (CDC, 2014).


Epithelial tumors start from the cells that cover the outer surface of the ovary.
Most ovarian tumors are epithelial cell tumors.



Germ cell tumors start from the cells that produce the eggs (ova).



Stromal tumors start from structural tissue cells that hold the ovary together and
produce the female hormones estrogen and progesterone (CDC, 2014).

Most of these tumors are benign (non-cancerous) and never spread beyond the ovary.
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Benign tumors can be treated by removing either the ovary or the part of the ovary that
contains the tumor. Malignant (cancerous) or low malignant potential ovarian tumors
can spread (metastasize) to other parts of the body and can be fatal (ACS, 2016).
About 20% of ovarian cancers are found at an early stage. When ovarian cancer is found
early at a localized stage, about 94% of patients live longer than 5 years after diagnosis.
Several large studies are in progress to learn the best ways to find ovarian cancer in its
earliest stage. For all types of ovarian cancer, the 5-year relative survival is 45%.
Women diagnosed when they are younger than 65 do better than older women. If
ovarian cancer is found (and treated) before the cancer has spread outside the ovary
(stages IA and IB), the 5- year relative survival rate is 92%. However, only 15% of all
ovarian cancers are found at this early stage (ACS, 2016).
There were an estimated 527,600 new obstetric cancer cases and 265,700 deaths
worldwide in 2012. It is the second most commonly diagnosed cancer and third leading
cause of cancer death among females in less developed countries. Incidence rates are
highest in sub-Saharan Africa, Latin America and the Caribbean, and Melanesia and
lowest in Western Asia, Australia/New Zealand, and Northern America. Nearly 90% of
obstetric cancer deaths occurred in developing parts of the world: 60,100 deaths in
Africa, 28,600 in Latin America and the Caribbean, and 144,400 in Asia. India, the
second most populous country in the world, accounted for 25% of obstetric cancer
deaths (67,500 deaths). In Eastern, Middle, and Southern Africa, as well as Melanesia,
obstetric cancer is the leading cause of cancer death in females (WHO, 2014). In
2015, it was estimated that 98,280 women would be diagnosed with a gynecologic
cancer and some 30,440 will die from the disease (ACS, 2016).
2.10.4 Thyroid cancer
According to the WHO, primary thyroid tumors are classified as epithelial and non
epithelial, benign or malignant, with a separate category for lymphomas and
miscellaneous neoplasms (Scopa, 2004). Thyroid cancer accounts for approximately
1% of total cancer cases in developed countries. It affects all age groups, although it is
rare in children. Thyroid tumors are more frequent in women than in men. Despite
their relative rarity they exhibit a wide range of morphological patterns and biological
behavior which may explain the great interest in these neoplasms of both pathologists
and clinicians (Scopa, 2014).
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There are four types of thyroid cancer. These are papillary, follicular, medullary, and
anaplastic thyroid cancer. Papillary is the most common type of thyroid cancer.
Anaplastic thyroid cancer is hard to cure with current treatment. Other types of thyroid
cancer can usually be cured. Being exposed to radiation to the head and neck as a child
increases the risk of thyroid cancer. Having certain genetic conditions such as familial
medullary thyroid cancer, multiple endocrine

neoplasia type 2A syndrome, and

multiple endocrine neoplasia type 2B syndrome can also increase the risk of thyroid
cancer (NCI, 2015).
2.11 Incidence and mortality rates for all cancers
The Palestinian MOH report (2014) showed remarkable increase in cancer mortality in
west bank in 2014 compared with 2007 and 2010, from 10.3% in 2007 to 10.8% in
2010 then increases to reach 14.2 % in 2014 from the total deaths. Lung cancer was
the highest one; it was 19.6 %, Colon cancer 13% and Breast cancer 10.7%. Cancer
mortality in males is higher than in females 56.2% and 43.8%.
While incidence rates for all cancers combined in economically developed countries
are nearly twice as high as in economically developing countries in both males and
females, mortality rates for all cancers combined in developed countries are only 21%
higher in males and only 2% higher in females, such disparities in incidence and
mortality patterns between developed and developing countries will reflect, for a
given cancer, regional differences in the prevalence and distribution of the major risk
factors, detection practices, and/or the availability and use of treatment services.
Prostate, colorectal, female breast, and lung cancer rates are 2 to 5 times higher in
developed countries compared with developing countries, a result of variations in a
disparate set of risk factors and diagnostic practices. The converse is true for cancers
related to infections such as stomach, liver, and cervical cancers (Sankaranarayanan et
al., 2010).
It should also be noted that cancer tends to be diagnosed at later stages in many
developing countries compared with developed countries and this, combined with
reduced access to appropriate therapeutic facilities and drugs, has an adverse effect on
survival. A recent comparative survey of cancer survival rates in Africa, Asia, and
Central America based on patients diagnosed in the 1990s indicates substantially lower
survival rates in parts of Africa, India, and the Philippines than for those diagnosed in
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Singapore, South Korea, and parts of China. For example, breast cancer 5-year survival
rates were 50% or less in the former populations and over 75% in the latter (Coleman
et al., 2008).
2.12 Cancer and nutrition
Dietary factors account for at least 30% of all cancer 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 rich in fats and
calories raises cancer risk. Physical inactivity causes obesity and increases the risk for
cancer while regular physical activity has shown effect 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., 2004). 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, 2005). 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., 2005).
Tanjeer (2010) found that no differences were found among cancer types in the level
of consumption for each 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 sport
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 overcooking meat compare to controls (21.3%), and (69.3%) case used to eat
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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 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 fishes 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.

40

Chapter Three
Methodology
3.1 Study design
A retrospective review of a prospectively maintained database were conducted on
different patients treated for four types of cancer (breast, colon, thyroid & obstetric
cancers) at oncology departments between 1996 and 2016.
Prospective cohort study is the “gold standard” of observational studies because
events can be recorded as they occur, as opposed to obtaining information
retrospectively Cohort is followed over time, and outcomes ascertained (i.e. disease
incidence, death, remission, etc.) (Simpson's, 2010).
A prospective study watches for outcomes, such as the development of a disease, during
the study period and relates this to other factors such as suspected risk or protection
factor(s). The study usually involves taking a cohort of subjects and watching them
over a long period. The outcome of interest should be common; otherwise, the number
of outcomes observed will be too small to be statistically meaningful (indistinguishable
from those that may have arisen by chance). All efforts should be made to avoid sources
of bias such as the loss of individuals to follow up during the study. Prospective studies
usually have fewer potential sources of bias and confounding than retrospective studies
(Brown et al, 2009).
Obtain retrospective exposure measurements-- Ex. Review work records for job
descriptions, exposure data, survey subjects regarding work history, smoking history,
etc. Retrospective disease/mortality data for period of study. Usually only mortality
data will be available–can obtain death certificates. Some states may have disease
registries for the time period under study. Analyze events (i.e. cause of death), by
exposure status (Relative Risk, SMRs) (Simpson's, 2010).
3.2 Study setting
This study was carried out in the main two oncology departments for adults in the
Gaaza Strip (Shifa hospital in Gaza city & European Gaza Hospital in

Rafah).
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3.3 Study timeframe
The proposed study was conducted from November 2015 to May 2016.
3.4 Study population
The target population was male and female patients with breast, colorectal, obstetric
and thyroid cancer, whom attending to the oncology departments in Al Shifa and the
European hospitals in the Gaza Strip. They were recruited according to the inclusion
criteria of the study after getting their consent.
3.5 Sampling and sample size
Using the reported prevalence of cancer from the MOH report 2014, as the basis on
which to calculate the required sample size, a total purposeful, non-random sample size
of 150 cancer patients will be taken as being sufficient to estimate the prevalence of
cancer based on a marginal error of 8% and 95% confidence.

Figure (3.1): The final sample size
The distribution of 150 samples, was as 75 cancer patients from the oncology
department of Al Shifa Hospital in Gaza, and 75 cancer patients from the department
of Oncology at the European Hospital in Rafah was distributed as:
Table (3.1): Distribution of the sample size
No.

Name of clinic

1

Al Shifa hospital

2

European hospital

Cancer Types
Breast
Colorectal

Obstetric
Thyroid
Breast
Colorectal

Obstetric
Thyroid
Total
42

Sample Size
30
23
5
1
47
27
10
7
150

Total

59

91

The sample of patients was selected according to the inclusion and exclusion criteria
which include the following:
3.6 Inclusion criteria


Patients diagnosed with one of the following types of cancer (Breast, Colon,
Thyroid and obstetrics), aged 22-65, and this age will be select to capture the
nutritional effects of the aluminum from breast-feeding and their relationship to
low Hb levels.



Residency during the last 20 years in the Gaza Strip.

3.7 Exclusion criteria


Patients less than 20 years of residency

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).
3.9 Data collection & health records
Data were collected by the researcher and a nurse working at the clinic. The nurse
received information about the content of the questionnaire and trained on how to
interview participants in the same way as the researcher.
Data were collected through direct and indirect methods. Direct methods included
anthropometric measurements, and biochemical analysis. Indirect method used a
structured face to face questionnaire. The questionnaire was prepared to include more
variables in relation to the objectives of the study.
Numerous descriptor variables were collected by the researcher to explore dietary,
environmental, behavioral and anthropometric influences.
3.9.1 Anthropometric measurements
Anthropometric measurements included 150 patients who agreed to participate in the
study, aged from 22 to 65 years with various tumor localizations; breast, colon,
thyroid or obstetrics and gynecology.
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Weight in kg measured by a seca scale.



Height in cm measured by a stadiometer.



Body Mass Index (BMI).



Waist circumference.



Neck circumference

Body anthropometric parameters in cancer patients were used as scales, measuring
tapes, anthropometry (gauge height) and caliper. The body volume was determined
from the formulas using anthropometric measurement data (Berzina et al., 2012).
3.9.1.1 Body Mass Index (BMI)
BMI categories used: 18.5 - 24.9 normal weight, 25 - 29.9 overweight and 30 - 34.9
obesity (WHO, 2013).
3.9.1.2 Waist circumference
Waist circumference cut- points of = >102 cm in men and= >88 cm in women were
used to define abdominal obesity.
3.9.1.3 Neck circumference
Neck circumference, a proxy for upper-body fat, may be a unique fat depot that
indicates metabolic risk beyond whole body fat (Cho et al., 2016).
Neck circumference was measured below the laryngeal prominence and perpendicular
to the long axis of the neck, and the minimal circumference was recorded to the nearest
0.1cm (Kaumudi et al, 2016).
Neck circumference is a relatively new method of differentiating between normal and
abnormal fat distribution (Aswathappa et al, 2014). It is a mark of upper body
subcutaneous adipose tissue distribution. Adipose tissue is found in specific locations,
which are referred to as adipose depots. Adipose tissue contains several cell types,
with the highest percentage of cells being adiposities, which contain fat droplets (Preis
et al., 2010).
3.9.2 Biochemical assessment
Blood samples were collected by venipuncture, 2 ml were drawn into vacutainer plain
tubes and left to coagulate at room temperature, then centrifugation was carried out at
3000 rpm for 15 minutes to get blood serum. Serum specimens were placed in sealed
plain tubes then transported on ice packs in coolers to the laboratory and stored at 20ºC until analysis. For complete blood count (CBC), the blood drawn into EDETA
tubes (AACC, 2015).
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The laboratory tests:
 Cancer antigen 19.9


Cancer antigen 125



Cancer antigen 15.3



Thyroglobuline Ag



Complete blood cells count

Levels of these parameters were measured in blood using a standardized data collection
instruments and method.
3.9.2.1 Cancer antigen 19.9
Used to help differentiate between cancer of the pancreas and other conditions; to
monitor response to pancreatic cancer treatment and to watch for recurrence (AACC,
2015). CA 19‐9 is a glycoprotein antigen defined by the mouse monoclonal antibody
1116‐NS‐ 19‐9. In plasma it exists as a high molecular weight mucin glycoprotein
which contains the sialyated Lewis‐a epitope lacto‐Nfucopentose II. 5‐10% of the
population will have the blood type Lewis (a‐b‐) and lack the fucosyltransferase
required for the expression of the CA 19‐9 antigen (Association for Clinical
Biochemistry - ACB, 2015). CA 19‐9 is present on the epithelium of the fetal stomach,
intestine, liver and pancreas, and traces can be detected in adult gastrointestinal tract
and lung tissue. Greater amounts are found in saliva, bile, ovarian cyst fluid, seminal
fluid, amniotic fluid, gastric and duodenal secretions, and urine (ACB, 2015).
Assessing prognosis of pancreatic and other GI cancers. Pre‐operative pancreatic
cancer patients with [CA 19‐9] greater than 1000 kU/L have a poorer outcome than
those with lower levels. A post‐operative [CA 19‐9] <200 kU/L, and a post‐operative
decrease in [CA 19‐9] by >200 kU/L, are both indicators of a good outcome. CA 19‐9
may also be useful in assessing the prognosis of hepatobiliary and colorectal cancers
(ACB, 2015).
Sensitivity for other cancers is as follows:
- Hepatobiliary: 70%
- Gastric: 40‐50%
- Hepatocellular: 30‐50%
- Colorectal: 30%
- Breast 15%.(Association for Clinical Biochemistry 2015).
Uses
1. Assisting diagnosis of pancreatic and other gastrointestinal (GI) cancers, when used
alongside other diagnostic procedures such as imaging and cellular pathology.
2. Assessing prognosis of pancreatic and other GI cancers, alongside other factors.
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3. Detecting recurrence of pancreatic and other GI cancers.
4. Monitoring response to treatment of pancreatic and other GI cancers (ACB, 2015).
Test sample
Cancer antigen 19.9 is usually measured in serum.
3.9.2.2 Cancer antigen 125
It is a test that used to monitor treatment for ovarian cancer or to detect recurrence;
sometimes to evaluate a lump located in the pelvic area (pelvic mass); not
recommended for screening asymptomatic women but sometimes ordered to help
detect early ovarian cancer in those identified as being at high risk (AACC, 2015).
CA-125 is a protein in the blood. In many women with ovarian cancer, levels of CA125 are high. This test can be useful as a tumor marker to help guide treatment in women
known to have ovarian cancer, because a high level often goes down if treatment is
working (ACB, 2012).
But checking CA-125 levels has not been found to be as useful as a screening test for
ovarian cancer (Pujade-Lauraine et al., 2014). The problem with using this test for
screening is that common conditions other than cancer can also cause high levels of
CA-125. In women who have not been diagnosed with cancer, a high CA-125 level is
more often caused by one of these other conditions and not ovarian cancer. Also, not
everyone who has ovarian cancer has a high CA-125 level. When someone who is not
known to have ovarian cancer has an abnormal CA-125 level, the doctor might repeat
the test (to make sure the result is correct) (Pujade-Lauraine et al., 2014). The doctor
could also consider ordering a trans vaginal ultrasound test (ACB, 2012).
Test sample
Cancer antigen 125 is usually measured in serum.
3.9.2.3 Cancer antigen 15-3
Used to monitor the response to treatment of invasive breast cancer and to help watch
for recurrence of the disease (AACC, 2015).
Cancer Antigen 15-3 (CA 15-3) is a tumor-associated antigen used as serum marker for
breast cancer surveillance in patients and for monitoring the response to treatment
(Daniele et al., 2013).
CA 15-3 is a glycoprotein expressed in various adenocarcinomas, especially in breast
cancer (Kesisis et al, 2010). The US Food and Drug Administration (FDA) recommends
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CA15-3 to be used only in determining breast cancer relapses before the appearance of
symptoms and in monitoring response to therapy (Aksu et al., 2011).
Although CA 15-3 has been found to have a lead time of 9 months before detection of
relapse, it is not recommended as a screening test. Increased CA 15-3 levels show
variations according to the stage of disease. In stages I and II, an increase of 20% has
been reported, whereas an increase of nearly 70–80% is seen in later stages (Aksu et
al., 2011).
Although the exact benefits of breast cancer tumor markers, such as cancer antigen 153 (CA 15.3) and carcinoembryonic antigen (CEA), in relapses and in monitoring
response to therapy have not been identified, they are being used as auxiliary tools. It
has been shown that CA 15-3 levels represent not only a strong prognostic factor for
advanced- stage breast cancer, but also an independent determinant for initial relapses
(Aksu et al, 2011). There are some studies showing that patients with high levels of CA
15-3 have poor prognosis (Kos et al., 2013).
The elevation of CA 15.3 (values over 120kU/L) is found in over 30% of breast cancer
patients with advanced disease. In fact, CA 15.3 serum levels were found higher in
about 70% of patients with progressive disease, whereas they were decreased in 80%
of patients with regression of disease (Daniele et al., 2013).
Test sample
Cancer antigen 15.3 is usually measured in serum.
3.9.2.4 Hemoglobin
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 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
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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).
Test sample
A blood sample is obtained by a needle placed in a vein in the arm or a finger stick
(for children and adults) or heel stick (for newborns) (Association for Clinical
Biochemistry AACC, 2015).
3.9.2.5 White blood cells count
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).
Test sample:
A blood sample is obtained by a needle placed in a vein in the arm or a finger stick
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(for children and adults) or heel stick (for newborns) (AACC, 2015).
3.9.2.6 Thyroglobulin antigen
The thyroglobulin (Tg) test is primarily used as a tumor marker to evaluate the
effectiveness of treatment for thyroid cancer and to monitor for recurrence. Not every
thyroid cancer will produce thyroglobulin, but the most common types, the welldifferentiated papillary and follicular thyroid cancers, frequently do, resulting in
increased levels of thyroglobulin in the blood (AACC, 2015).
Tg is a large glycoprotein that in healthy thyroid tissue is stored in the follicular
colloid of the thyroid gland where it acts as a substrate for the synthesis of thyroid
hormones. As it is produced by normal or well-differentiated malignant thyrocytes
only, its tissue-specific origin makes it eminently suitable for use as a tumor marker
(WHO, 2013). Tg testing may be used, along with a TSH test, prior to thyroid cancer
treatment to determine whether the cancer is producing thyroglobulin. If it is, then the
test can be ordered at intervals after treatment to monitor for cancer recurrence. Several
thyroglobulin levels may be ordered over a period of time (serial samples) to look at
the change in concentration. The change often provides more information than a single
value (AACC, 2015).
If thyroglobulin concentrations are initially elevated in a person diagnosed with thyroid
cancer, then it is likely that thyroglobulin can be used as a tumor marker. Thyroglobulin
levels should be undetectable or very low after the surgical removal of the thyroid
(thyroidectomy) and/or after subsequent radioactive iodine treatments. If levels are still
detectable, there may be normal or cancerous thyroid tissue remaining in the person's
body, indicating the need for additional treatment (AACC, 2015).
Increased concentrations of thyroglobulin are not diagnostic of thyroid cancer. Cancer
must be diagnosed by looking at samples of cells (biopsy) under a microscope. Elevated
levels of thyroglobulin do not in themselves imply a poor prognosis. In monitoring for
cancer recurrence, change over time is more important than one particular thyroglobulin
test result (WHO, 2013).
Test sample
Thyroglobulin antigen testing is usually measured in serum.
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3.9.3 Clinical findings
Clinical findings include a retrospective review of data from cancer registry as well as
full medical review from selected sample. It included a complete physical
examination, to investigate signs of malnutrition, medical history e.g. including acute
and chronic illness, diagnostic procedures, therapies, treatments that may increase
nutrient needs or induce mal absorption, current medications.
3.9.4 Dietary assessment
This can be achieved by interview techniques (usually retrospective) and recording of
intake (e.g. by completion of food diaries or weighing of food prior to it’s being eaten).
It involves estimating food intake.
3.9.5 Exercise
Physical activity of selected sample was included in our investigation.

3.10 Questionnaire
Semi-structured interviews were randomly selected for the study sample were
interviewed using a standard questionnaire (Annex 2) administered by the researcher
himself.
3.10.1 Questionnaire design and interview
The first section in the questionnaire interview document contains necessary details
like: patient's initials, age, gender, level of education, marital status, and type of
Occupation. It also contained blood analysis for all diabetic patients, the nutritional
habits, preferences and healthy information under the study.
At the end of each interview, the researcher looked over the filled questionnaire to
check adequate completion of all information and to monitor the flow of serial numbers
of the questionnaire.
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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 perform 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
dubious 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 statistical methods to evaluate
the measurements (length, thickness, circumference and weight), the reliability and the
relevance of the theoretical probability distributions, as well as to check the set of
statistical hypotheses. So the work has very widely used common (popular) methods of
descriptive statistics, which are described in many books, such as the books on statistics
of biology and medicine. The variables are measured on a relative scale and were
normally distributed, were analyzed using parametric statistical methods.
Statistical analysis were performed using SPSS version 22.0. Fisher’s exact and Chisquare tests were used to identify associations between demographic, lifestyle,
dietary, clinical and anthropometric characteristics among categories of Hb status.
Variables associated with low Hb respective White blood cells count, Cancer antigen
19.9, Cancer antigen 15.3, Cancer antigen 125, Thyroglobulin antigen levels at p
values < 0.05 were incorporated into a multi-variable logistic regression mode.
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3.12 Limitation of the study
The study was conducted in Al Shifa and EGH oncology departments. A considerable
number of patients from Al Shifa hospital refused to participate in the study which
made the sample from EGH higher than Al Shifa hospital.
Also, performing biochemical test was financially expensive and time consuming.
In addition, long hours cut off of electricity was a constraint for typing and searching.
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Chapter 4
Results
This chapter shows the results of the study variables for the 150 participants included
male and female patients with: breast, colorectal, obstetric and thyroid cancer, whom
attending to the oncology departments in Al Shifa and the European hospitals in the Gaza
Strip.
Presentation of the results was carried out according to the study objectives. We began
with the descriptive statistics presented the demographical characteristics and socioeconomic status of the participants, participant’s family and medical history, participants
lifestyle, as one of the objectives of the study, as well as food frequency, which included
the most common foods consumed by the cancer patients.
4.1 Socioeconomic characteristics of study participants
The distribution of the socioeconomic variables is summarized in table (4.1). The study
participants consisted of 150 patients diagnosed with cancer, 23.3% of the participants
were males and 76.7% were female patients. Their age ranged between 22 – 65 years with
mean age 51.193, SD 9.752, of them, 15.3% were 40 years old and younger, 27.3% aged
between 41 – 50 years, 34.7% aged between 51 – 60 years, and 22.7% aged 61 years and
more. In addition, 85.3% were married, 7.3% were single, 6% were widows, and 1.3%
were separated. Regarding level of education, 62% had secondary school and less and
38% had university education. In addition, 38% were working and 62% were not
working. The results also showed that 44.7% had the disease for one year and less, 42.7%
had the disease for 2 – 5 years, and 12.7% had the disease for 6 years and more.
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Table (4.1): Characteristics of study participants
N

%

Male

35

23.3

Female

115

76.7

Total

150

100.0

40 and less

23

15.3

41 – 50

41

27.3

51 – 60

52

34.7

61 and more

34

22.7

Total

150

100.0

Variable
Gender

Age

Mean age = 51.193

SD = 9.752

Marital status
Married

128

85.3

Single

11

7.3

Widow

9

6.0

Separated

2

1.3

150

100.0

Secondary school and less

93

62.0

University

57

38.0

Total

150

100.0

Working

57

38.0

Not working

93

62.0

Total

150

100.0

Total
Level of education

Work status

1 year and less

Duration of disease (when was diagnosed)
67

44.7

2 – 5 years

64

42.7

6 years and more

19

12.7

Total

150

100.0
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gender
23.30%

frmale

76.70%

Figure (4.1): Distribution of patients by gender

age
34.70%
27.30%
22.70%
15.30%
15.00%
10.00%

41 and less

41-50 years

51-60 years

Figure (4.2): Distribution of patients by age
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61 and more

Table (4.2) showed that 33.3% of patients (21.3% males and 12% females) had colon
cancer, 51.3% females had breast cancer, 5.4% (2% males and 3.4% females) had
thyroid cancer, and 10% female patients had cancer of reproductive system.
Table (4.2): Distribution of patients by type of cancer and gender
Male

Type of

Female

Total

cancer

N

%

N

%

N

%

Colon

32

21.3

18

12.0

50

33.3

Breast

0

0

77

51.3

77

51.3

Thyroid

3

2.0

5

3.4

8

5.4

Obstetric

0

0

15

10.0

15

10.0

Total

35

23.3

115

76.7

150

100.0

Type of cancer
10%
5.40%
33.30%
colon
breast
thyroid
obstetric

51.30%
Figure (4.3): Distribution of patients by types of cancer
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4.2. Type of cancer and hospital
There was statistically insignificant relationship between hospital and type of cancer
(Chi square= 3.576, P value= 0.311).
Table 4.3: Type of cancer and hospital
Type of cancer
Place

Colon Breast Thyroid Obstetric

Total

Al Shifa

N

23

30

1

5

59

hospital

%

15.3

20.0

0.7

3.3

39.3

N

27

47

7

10

91

%

18.0

31.3

4.7

6.7

60.7

EGH

Chi

P

square

value

3.576

0.311

* Significant correlation at 0.05 level of significance.
4.3 Participants Health Status
The results in table (4.4) showed that about two thirds 65.3% of patients had good
health status, 31.3% had poor health status, while only 3.4% reported having excellent
health status. Furthermore, only 3.4% of study participants reported that they can carry
out every day activities completely, 17.3% reported that they can carry out most of
activities, 43.3% reported that they can carry out the activities moderately, and 36%
carry out little of activities of daily living.
Table (4.4): Current health status & health practices
N

Variable
Excellent

In general, you would say that your health status is:
5

%
3.4

Good

98

65.3

Poor

47

31.3

Total

150

100.0

Ability to carry out every day activities (climb stairs, carry groceries)
5
Completely
3.4
Mostly

26

17.3

Moderately

65

43.3

A little

54

36.0

150

100.0

Total
* Significant correlation at 0.05 level of significance.
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4.4 Frequency of performing self-breast exam for female patients
The results in table (4.5) shows that 11.3% of female patients were performing routine
breast-self exam and 27.8% performed the exam when they had symptoms, while
60.9% of female patients never performed breast-self exam.
Table (4.5): Frequency of performing self-breast exam for female patients
(N = 115)
Type of cancer

Performing
self-breast

Breast

N

14

43

3

10

70

%

12.2

37.4

2.6

8.7

60.9

Yes, for

N

0

10

1

2

13

routine exam

%

0

8.7

0.9

1.7

11.3

Yes, for

N

4

24

1

3

32

symptoms

%

3.5

20.9

0.9

2.6

27.8

exam
No

Thyroid Obstetric

Total

Colon

P value

0.567

* Significant correlation at 0.05 level of significance.

4. 5. Lifestyle and type of Cancer
The following results shows participant's lifestyle, study addressed smoking status,
inhalation of toxic gazes, participants feeling and physical activity level.
4.5.1. Smoking status
The results in table (4.6) shows that 88% of study participants were not smokers, while
12% were smokers. Among those who were smokers, 27.7% smoked for 25 years and
less and 72.3% smoked for more than 25 years.
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Table (4.6): Smoking status
Type of cancer
Variable

Thyroid Obstetric

Total

Colon

Breast

N

16

0

2

0

18

%

10.7

0

1.3

0

12.0

N

34

77

6

15

132

%

22.7

51.3

4.0

10.0

88.0

P value

Smoking cigarettes
Yes

No

0.001

Years of smoking
25 years and

N

5

less

%

27.7

More than 25

N

13

years

%

72.3

* Significant correlation at 0.05 level of significance.

4.5.2. Inhalation of toxic gazes
The results in table (4.7) shows that the vast majority (96.7%) of study participants had
been exposed to inhalation of toxic gazes during the Intifada or wars.
Table (4.7): Inhalation of toxic gazes
Type of cancer

Inhalation of
toxic gazes
Yes

No

Thyroid Obstetric

Total

Colon

Breast

N

50

73

8

14

145

%

33.3

48.7

5.3

9.3

96.7

N

0

4

0

1

5

%

0

2.7

0

0.7

3.3

P value

0.341

* Significant correlation at 0.05 level of significance.

4.5.3. Participants feeling and type of cancer
Results in table (4.8) shows that 40% of study participants had normal feeling, 25.3%
felt fear, 20.7% were worry, 9.3% were stressed, and 2.7% felt nervous.
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Variable

Nervous

Worry

Fear

Angry

Stress

Normal

Table (4.8): Distribution of patients by type of feeling
Type of cancer
Total
Colon Breast Thyroid Obstetric
N

2

2

0

0

4

%

1.3

1.3

0

0

2.7

N

7

19

1

4

31

%

4.7

12.7

0.7

2.7

20.7

N

9

24

0

5

38

%

6.0

16.0

0

3.3

25.3

N

0

2

0

1

3

%

0

1.3

0

0.7

2.0

N

4

7

2

1

14

%

2.7

4.7

1.3

0.7

9.3

N

28

23

5

4

60

%

18.7

15.3

3.3

2.7

40.0

P value

0.182

* Significant correlation at 0.05 level of significance.

4.5.4. Previous health practices and physical Activity
The results in table (4.9) shows that 78.6% of study participants were walking for
more than 6 hours per week in the past 5 – 10 years, decreased to 38.7% were walking
more than 6 hours per week in the past year, and only 4% were walking more than 6
hours per week in the past month. This result reflects that their general health was
decreased and that affected their ability to walk.
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Table (4.9): Previous health practices
N
Variable

%

During the past 5 – 10 years, what was your average time per week spent
None
1 – 3 hours / week

0
10

0
6.7

4 – 6 hours / week

22

14.7

More than 6 hours / week

118

78.6

Total

150

100.0

During the past year, what was your average time per week spent walking?
20
None
13.3
1 – 3 hours / week

41

27.3

4 – 6 hours / week

31

20.7

More than 6 hours / week

58

38.7

Total

150

100.0

During the past month, what was your average time per week spent walking?
63
None
42.0
1 – 3 hours / week

53

35.3

4 – 6 hours / week

28

18.7

More than 6 hours / week

6

4.0

150

100.0

Total
* Significant correlation at 0.05 level of significance.

4.6. Anthropometric Measures and Study Participants
4.6.1. Distribution of patients by BMI and type of cancer
The results in table (4.10) shows that 2.7% of study participants were underweight,
29.3% were within normal weight, 34.7% were overweight, and 33.3% were obese.
This result indicates that more than two thirds of patients were above normal weight
which means that obesity could be a risk factor for different types of cancer disease.
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Table (4.10): Distribution of patients by BMI and type of cancer
Type of cancer

BMI

Colon

Breast Thyroid Obstetric

Total

Under weight

N

3

0

0

1

4

(< 18.5)

%

2.0

0

0

0.7

2.7

Normal weight

N

19

21

1

3

44

(18.5 – 24.9)

%

12.7

14.0

0.7

2.0

29.3

Over weight

N

19

26

2

5

52

(25.0 – 29.9)

%

12.7

17.3

1.3

3.3

34.7

Obese

N

9

30

5

6

50

(≥ 30)

%

6.0

20.0

3.3

4.0

33.3

P value

0.098

* Significant correlation at 0.05 level of significance.
4.6.2. Relationship between type of cancer and neck and waist circumference
Table 4.11 shows that there was statistically insignificant relationship between waist
circumference and type of cancer (r= 0.060, P value= 0.465), also there was statistically
insignificant relationship between neck circumference and type of cancer (r= -0.039, P
value= 0.634).
Table (4.11): Relationship between type of cancer and neck and waist
circumference
Waist
Variable
Neck circumference
circumference
R
0.060
-0.039
Type of cancer
P value
0.465
0.634
* Significant correlation at 0.05 level of significance.
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4.7. Health education and support
Table (4.12) shows that in the past 6 months, 57.3% of study participants had received
information regarding their disease, no one had received written information regarding
their proper diet program, and only 4% had received psychological support from their
doctor.
Table (4.12): Distribution of patients by health education and support
Type of cancer
Variable

Colon

Breast Thyroid Obstetric

Total

P value

In the past 6 months, have you received information regarding your disease?
Yes

No

N

28

42

5

11

86

%

18.7

28.0

3.3

7.3

57.3

N

22

35

3

4

64

%

14.7

23.3

2.0

2.7

42.7

0.585

In the past 6 months, have you received information regarding diet program for
your case?
Yes

No

N

0

0

0

0

0

%

0

0

0

0

0

N

50

77

8

15

150

%

33.3

51.3

5.3

10.0

100.0

---

In the past 6 months, have you received psychological support from your doctor?
Yes

No

N

2

3

0

1

6

%

1.3

2.0

0

0.7

4.0

N

48

74

8

14

144

%

32.0

49.3

5.3

9.3

96.0

0.893

* Significant correlation at 0.05 level of significance.
4.8 History of previous health problems
4.8.1 Diseases
Table (4.13) shows that 2.7% of patients (female) had ovarian cyst, 13.3% had
Diabetes mellitus, 10.7% had hypertension, 0.7% had congestive heart failure, 0.7%
had stroke, 0.7% had hepatitis, and 2.7% hag thyroid disorder. This result indicated that
the vast majority of study participants were healthy prior to having cancer.
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Table (4.13): History of previous health problems / diseases
Type of disease

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%

Type of cancer
Colon Breast Thyroid Obstetric
Ovarian cyst
50
74
8
14
33.3
49.3
5.3
9.3
0
3
0
1
0
2.0
0
0.7
Diabetes mellitus
42
70
8
10
28.0
46.7
5.3
6.7
8
7
0
5
5.3
4.7
0
3.3
Hypertension
43
71
8
12
28.7
47.3
5.3
8.0
7
6
0
3
4.7
4.0
0
2.0
Congestive heart failure
50
76
8
15
33.3
50.7
5.3
10.0
0
1
0
0
0
0.7
0
0
Stroke
50
76
8
15
33.3
50.7
5.3
10.0
0
1
0
0
0
0.7
0
0
Hepatitis C / B virus
50
76
8
15
33.3
50.7
5.3
10.0
0
1
0
0
0
0.7
0
0

Thyroid disorder
N
49
76
6
No
% 32.7
50.7
4.0
N
1
1
2
Yes
0.7
0.7
1.3
%
* Significant correlation at 0.05 level of significance.
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15
10.0
0
0

Total

P value

146
97.3
4
2.7

0.398

130
86.7
20
13.3

0.047 *

134
89.3
16
10.7

0.311

149
99.3
1
0.7

0.812

149
99.3
1
0.7

0.812

149
99.3
1
0.7

0.812

146
97.3
4
2.7

0.001 *

4.8.2 Exposure to toxic agents and types of cancer
Table (4.14) shows that 46.7% of patients were exposed to antiperspirants, p value
was 0.010, which means that antiperspirants are risk factors for development of cancer
disease. Moreover, 95.3% of patients were exposed to utensils aluminum, P value was
0.122, which means that utensils aluminum is not a significant risk factor for
development of cancer.
Table (4.14): Exposure to toxic agents
Type of cancer

Variable

Colon

Breast Thyroid Obstetric

Total

P value

Exposure to antiperspirants
Yes

No

N

14

45

4

7

70

%

9.3

30.0

2.7

4.7

46.7

N

36

32

4

8

80

%

24.0

21.3

2.7

5.3

53.3

0.010 *

Exposure to utensils Aluminum
Yes

No

N

47

76

7

13

143

%

31.3

50.7

4.7

8.7

95.3

N

3

1

1

2

7

%

2.0

0.7

0.7

1.3

4.7

0.122

* Significant correlation at 0.05 level of significance.
4.8.3 Exposure to radiation and diagnostic procedures
Table (4.15) shows that 28.7% of patients were exposed to X-ray for routine exam
and 9.3 for symptoms, 4.7% were exposed to CT radiation for routine exam and 4.7%
for symptoms, 1.3% were exposed to MRI for routine exam and 0.7% for symptoms,
1.3% had mammogram for routine exam and 0.7% for symptoms, 0.7% had
colonoscopy for routine exam and 2% had it for symptoms.
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Table (4.15): Exposure to radiation and diagnostic procedures
Type of
Type of cancer
Total
Colon
Breast
Thyroid
Obstetric
procedure
X-Ray radiation
N
30
50
3
10
93
No
% 20.0
33.3
2.0
6.7
62.0
Yes, for routine N
17
19
5
2
43
12.7
3.3
1.3
28.7
% 11.3
exam
Yes, for
N
3
8
0
3
14
2.0
5.3
0
2.0
9.3
%
symptoms
CT radiation
N
44
70
7
15
136
No
% 29.3
46.7
4.7
10.0
90.7
Yes, for routine N
2
4
1
0
7
1.3
2.7
0.7
0
4.7
%
exam
Yes, for
N
4
3
0
0
7
2.7
2.0
0
0
4.7
%
symptoms

P value

0.144

0.623

MRI
No
Yes, for routine
exam
Yes, for
symptoms
No
Yes, for routine
exam
Yes, for
symptoms

N
%
N
%
N
%
N
%
N
%
N
%

49
32.7
0
0
1
0.7

75
50.0
2
1.3
0
0

8
5.3
0
0
0
0

50
33.3
0
0
0
0

Mammogram
74
8
49.3
5.3
2
0
1.3
0
1
0
0.7
0

Colonoscopy
N
48
75
8
No
% 32.0
50.0
5.3
Yes, for routine N
0
1
0
0
0.7
0
%
exam
Yes, for
N
2
1
0
1.3
0.7
0
%
symptoms
* Significant correlation at 0.05 level of significance.
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15
10.0
0
0
0
0

147
98.0
2
1.3
1
0.7

0.689

15
10.0
0
0
0
0

147
98.0
2
1.3
1
0.7

0.821

15
10.0
0
0
0
0

146
97.3
1
0.7
3
2.0

0.854

4.9 Participants’ medical and family history
4.9.1 Participants’ medical history
Table (4.16) shows that 87.3% of study participants consumed acetaminophen,
ibuprofen, and other NSAID for some days per month, and 2.7% took pills daily. For
Aspirin and warfarin, 10% consumed it for some days per month, and 7.3% consumed
it daily. For estrogen-progesterone therapy, and contraceptives, 8.7% consumed it for
some days per month and 7.3% consumed it daily. For multivitamins, calcium, V.D,
and omega3, 7.3% consumed it some days per month and 2% consumed pills daily. For
psychoactive drugs, only 0.7% of patients consumed it for some days per month.
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Type of

Table (4.16): Consumption of medication / drugs
Type of cancer
Total
Colon Breast Thyroid Obstetric

medication
Ibuprofen, Acetaminophen – Tylenol, Naproxen, other NSAID
N
4
9
0
2
No
%
2.7
6.0
0
1.3
Yes, some days N
44
67
7
13
44.7
4.7
8.7
% 29.3
/ month
2
1
1
0
Yes, pills daily N
1.3
0.7
0.7
0
%
Aspirin, Warfarin
N
39
64
8
13
No
% 26.0
42.7
5.3
8.7
Yes, some days N
6
8
0
1
4.0
5.3
0
0.7
%
/ month
5
5
0
1
Yes, pills daily N
3.3
3.3
0
0.7
%

P value

15
10.0
131
87.3
4
2.7

0.474

124
82.7
15
10.0
11
7.3

0.835

Estrogen-progesterone therapy, contraceptives, anabolic steroids
N
46
60
8
12
126
No
% 30.7
40.0
5.3
8.0
84.0
Yes, some days N
4
9
0
0
13
2.7
6.0
0
0
8.7
%
/ month
N
0
8
0
3
11
Yes, pills daily
0
5.3
0
2.0
7.3
%

0.055

Multivitamins, Calcium, Vit. D, Omega 3, Fish oil.
N
47
69
7
No
% 31.3
46.0
4.7
Yes, some days N
3
6
1
2.0
4.0
0.7
%
/ month
0
2
0
Yes, pills daily N
0
1.3
0
%
Psychoactive drugs (mood swing / antidepressants)
N
50
77
8
No
% 33.3
51.3
5.3
Yes, some days N
0
0
0
0
0
0
%
/ month
* Significant correlation at 0.05 level of significance
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13
8.7
1
0.7
1
0.7

136
90.7
11
7.3
3
2.0

0.747

14
9.3
1
0.7

149
99.3
1
0.7

0.028

4.10 Dietary habits
4.10.1 Dietary habits and types of cancer
4.10.1.1 Morning and evening dietary habits
Table (4.17) shows that 87.3% of study participants take breakfast in the morning,
3.3% drink coffee, and 9.3% drink tea. In the evening, 62% of study participants take
dinner, 23.3% eat fruits, 2% eat salad, 9.3% eat yogurt, 0.7% eat biscuits, and 2.7% do
not eat anything.
Table (4.17): Morning and evening dietary habits
Type of cancer
Total
Colon Breast Thyroid Obstetric

Variable

P value

In the morning, as your habit, you most often:
Take breakfast

Drink coffee

Drink tea

N

47

63

8

13

131

%

31.3

42.0

5.3

8.7

87.3

N

0

5

0

0

5

%

0

3.3

0

0

3.3

N

3

9

0

2

14

%

2.0

6.0

0

1.3

9.3

0.280

In the evening / at night, as your habit, you most often:
N
37
40
6
10
93
Take dinner

Eat fruits

Eat salad

Eat yogurt

Eat biscuits

Nothing

%

24.7

26.7

4.0

6.7

62.0

N

7

24

1

3

35

%

4.7

16.0

0.7

2.0

23.3

N

1

1

0

1

3

%

0.7

0.7

0

0.7

2.0

N

4

9

0

1

14

%

2.7

6.0

0

0.7

9.3

N

0

1

0

0

1

%

0

0.7

0

0

0.7

N

1

2

1

0

4

%

0.7

1.3

0.7

0

2.7

* Significant correlation at 0.05 level of significance.
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0.467

4.10.1.2 Use of fat in meals
Table (4.18) shows that 98.7% of study participants use vegetable oil in coking. For
the visible fat in the meat, 1.3% eat most of the fat, 6.7% eat some of the fat, 23.3% eat
a little fat, 65.3% remove all the fat, and 3.4% said that they do not eat meat. In addition,
the vast majority 95.3% of study participants eat food that was fried at home daily.

Variable

Table (4.18): Use of fat in meals
Type of cancer
Colon Breast Thyroid Obstetric

Total

value

What kind of fat you most often use for frying, roasting or grilling?
N
1
1
0
0
2
Solid vegetable fat
%
0.7
0.7
0
0
1.3
N
49
76
8
15
148
Vegetable oil
50.7
5.3
10.0
98.7
% 32.7
What do you do with the visible fat on your meat?
N
2
0
0
0
Eat most of the fat
%
1.3
0
0
0
N
4
5
0
1
Eat some of the fat
2.7
3.3
0
0.7
%
N
20
9
3
3
Eat a little as
possible
% 13.3
6.0
2.0
2.0
N
22
61
4
11
Remove all fat
40.7
2.7
7.3
% 14.7
N
2
2
1
0
Do not eat meat
1.3
1.3
0.7
0
%
How often did you eat food that was fried at home?
N
49
72
8
14
Daily
48.0
5.3
9.3
% 32.7
0
1
0
0
1 – 2 times / week N
0
0.7
0
0
%
N
0
4
0
0
3 – 5 times / week
%
0
2.7
0
0
N
1
0
0
1
Never
0.7
0
0
0.7
%
* Significant correlation at 0.05 level of significance.
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P

0.923

2
1.3
10
6.7
35
23.3
98
65.3
5
3.3

0.016

143
95.3
1
0.7
4
2.7
2
1.3

0.407

4.10.1.3 Use of vegetables in meals
Table (4.19) shows that the vast majority 98.7% of study participants buy fresh
vegetables, 0.7% buy frozen vegetables, and 0.7% buy canned vegetables. Also, 6.7%
eat cooked vegetables daily, 34.7% eat cooked vegetables 1 – 2 times per week, 58%
eat 3 – 5 times per week.

Variable

Table (4.19): Use of vegetables in meals
Type of cancer

Total

P
value

Colon Breast Thyroid Obstetric
How you buy your vegetables (pea, okra, green beans, Molokai)
Fresh

N

50

75

8

15

148

%

33.3

50.0

5.3

10.0

98.7

N

0

1

0

0

1

%

0

0.7

0

0

0.7

N

0

1

0

0

1

%

0

0.7

0

0

0.7

0.927
Frozen

Canned

Over the last month, how often did you eat cooked vegetables?
Daily

1 – 2 times / week

3 – 5 times / week

Never

N

4

4

2

0

10

%

2.7

2.7

1.3

0

6.7

N

14

29

1

8

52

%

9.3

19.3

0.7

5.3

34.7

N

32

43

5

7

87

%

21.3

28.7

3.3

4.7

58.0

N

0

1

0

0

1

%

0

0.7

0

0

0.7

* Significant correlation at 0.05 level of significance
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0.306

4.10.1.4 Use of salt in meals
Table (4.20) shows that 5.3% of study participants always add salt to food, 28.7% add
salt sometimes, 64.7% add salt rarely, 1.3% never add salt, and 20.7% use salt
substitutes.

Variable

Table (4.20): Use of salt in meals
Type of cancer
Colon Breast Thyroid Obstetric

How often did you add salt to any food at the table?
N
1
4
2
Always
%
0.7
2.7
1.3
N
14
23
1
Sometimes
9.3
15.3
0.7
%
N
34
50
5
Rarely
33.3
3.3
% 22.7
N
1
0
0
Never
0.7
0
0
%
Do you use salt substitute?
N
9
18
2
Yes
%
6.0
12.0
1.3
N
41
59
6
No
39.3
4.0
% 27.3
* Significant correlation at 0.05 level of significance

Total

P
value

1
0.7
5
3.3
8
5.3
1
0.7

8
5.3
43
28.7
97
64.7
2
1.3

0.178

2
1.3
13
8.7

31
20.7
119
79.3

0.766

4.10.2 Food consumption during the past month
4.10.2.1 Consumption of fish and fish products in the past month
Table (4.21) shows that 78% of study participants ate fish one time per week, 8.7%
ate fish 2 – 3 times per week, while 12% do not eat fish at all, 18% of study participants
ate sardine one time per week, 2.7% ate tuna one time per week, and 6.7% ate fish
products one time per week.
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Table (4.21): Consumption of fish and fish products in the past month
Type of cancer
P
Variable
Total
Colon Breast Thyroid Obstetric
value

Fish

N
%
N
%
N
%
N
%

6
4.0
36
24.0
7
4.7
1
0.7

9
6.0
63
42.0
5
3.3
0
0

1
0.7
5
3.3
1
0.7
1
0.7

2
1.3
13
8.7
0
0
0
0

18
12.0
117
78.0
13
8.7
2
1.3

N
%
N
%
N
%

41
27.3
8
5.3
1
0.7

64
42.7
13
8.7
0
0

5
3.3
3
2.0
0
0

12
8.0
3
2.0
0
0

122
81.3
27
18.0
1
0.7

0.640

N
%
N
%

50
33.3
0
0

74
49.3
3
2.0

7
4.7
1
0.7

15
10.0
0
0

146
97.3
4
2.7

0.157

N
42
76
7
50.7
4.7
% 28.0
N
8
1
1
1 time/week
5.3
0.7
0.7
%
* Significant correlation at 0.05 level of significance

15
10.0
0
0

140
93.3
10
6.7

0.007 *

None
1 time/week
2 – 3 times/week
≥ 4 times/week

0.155

Sardine
None
1 time/week
≥ 4 times/week
Tuna
None
1 time/week
Fish products
None

4.10.2.2Consumption of meat and meat products in the past month
Table (4.22) shows that 29.3% of study participants eat fresh meat one time per week,
42.7% eat fresh meat 2 – 3 times per week, 3.3% eat 4 times and more per week, while
24.7% do not eat fresh meat. Also, 21.3% eat frozen meat one time per week, 13.3%
eat 2 – 3 times, 1.3% eat 4 times and more, while 64% do not eat frozen meat.
Furthermore, 73.3% eat chicken one time per week, 16% eat 2 – 3 times per week, 4.7%
eat 4 times and more per week, while 6% do not eat chicken. In addition, 46% eat
martadella one time per week, 2% eat 2 – 3 times, and 52% do not eat martadella.
Furthermore, 80% of study participants eat Shawarma one time per week, and 19.3%
do not eat Shawarma.
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Table (4.22): Consumption of meat and meat products in the past month
Variable

None
1 time/week
2 – 3 times/week
≥ 4 times/week

None
1 time/week
2 – 3 times/week
≥ 4 times/week

None
1 time/week
2 – 3 times/week
≥ 4 times/week

None
1 time/week
2 – 3 times/week

None
1 time/week
2 – 3 times/week

N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%

Type of cancer
Colon Breast Thyroid Obstetric
Fresh meat
14
18
2
3
9.3
12.0
1.3
2.0
16
22
2
4
10.7
14.7
1.3
2.7
17
35
4
8
11.3
23.3
2.7
5.3
3
2
0
0
2.0
1.3
0
0
Frozen meat
28
54
4
10
18.7
36.0
2.7
6.7
13
14
2
3
8.7
9.3
1.3
2.0
8
9
1
2
5.3
6.0
0.7
1.3
1
0
1
0
0.7
0
0.7
0
Chicken
2
6
0
1
1.3
4.0
0
0.7
37
55
8
10
24.7
36.7
5.3
6.7
9
13
0
2
6.0
8.7
0
1.3
2
3
0
2
1.3
2.0
0
1.3
Meat products (Martadella)
22
42
4
10
14.7
28.0
2.7
6.7
27
34
3
5
18.0
22.7
2.0
3.3
1
1
1
0
0.7
0.7
0.7
0
Shawarma
5
15
4
5
3.3
10.0
2.7
3.3
44
62
4
10
29.3
41.3
2.7
6.7
1
0
0
0
0.7
0
0
0

* Significant correlation at 0.05 level of significance.
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Total

P
Value

37
24.7
44
29.3
64
42.7
5
3.3
96
64.0
32
21.3
20
13.3
2
1.3
9
6.0
110
73.3
24
16.0
7
4.7
78
52.0
69
46.0
3
2.0
29
19.3
120
80.0
1
0.7

0.904

0.246

0.680

0.266

0.079

4.10.2.3 Consumption of other foods
Table (4.23) shows that 61.3% of study participants eat falafel one time per week,
30% eat 2 – 3 times per week, 6% eat 4 times and more per week. Also, 15.3% of study
participants eat fruits one time per week, 32.7% eat 2 – 3 times per week, 50.7% eat 4
times and more, while 1.3% do not eat fruits. In addition, 36% eat yellow cheese slices
one time per month, 5.3% eat 2 – 3 times per week, 2% eat 4 times and more per week,
and 56.7% do not eat yellow cheese slices.
Table (4.23): Consumption of other foods
Type of cancer
Colon Breast Thyroid Obstetric

Variable

None

1 time/week
2 – 3 times/week
≥ 4 times/week

N
%
N
%
N
%
N
%

2
1.3
29
19.3
16
10.7
3
2.0

Falafel
2
0
1.3
0
46
5
30.7
3.3
24
3
16.0
2.0
5
0
3.3
0

Fruits
N
1
0
1
None
%
0.7
0
0.7
N
9
11
1
1 time/week
6.0
7.3
0.7
%
N
15
24
5
2 – 3 times/week
16.0
3.3
% 10.0
N
25
42
1
≥ 4 times/week
28.0
0.7
% 16.7
Yellow cheese
N
28
40
6
None
26.7
4.0
% 18.7
N
1
2
0
3 - 5 times/week
0.7
1.3
0
%
N
3
5
0
1 - 2 times/week
2.0
3.3
0
%
N
18
30
2
1 time/month
20.0
1.3
% 12.0
* Significant correlation at 0.05 level of significance.
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Total

P
Valu
e

0
0
12
8.0
2
1.3
1
0.7

4
2.7
92
61.3
45
30.0
9
6.0

0.906

0
0
2
1.3
5
3.3
8
5.3

2
1.3
23
15.3
49
32.7
76
50.7

0.117

11
7.3
0
0
0
0
4
2.7

85
56.7
3
2.0
8
5.3
54
36.0

0.883

4.10. Blood analysis profile
Table (4.24) shows that 22% of study participants had low WBC and 8.7% had high
WBC, with mean 6.674 and SD 2.732. Also, 70.7% of study participants had low Hb
with mean 11.436 and SD 1.631, while 15.3% of study participants had low platelet
count and 2.7% had high platelet count with mean 239.146 and SD 101.808.

Variable

Table (4.24): Blood analysis profile
Type of cancer
Colon Breast Thyroid Obstetric

Total

P
value

WBC

Low
Normal
High

N
%
N
%
N
%

14
9.3
31
20.7
5
3.3

14
1
9.3
0.7
56
7
37.3
4.7
7
0
4.7
0
Mean = 6.674

4
33
2.7
22.0
10
104
6.7
69.3
1
13
0.7
8.7
SD = 2.732

Hemoglobin (Hb)
N
36
54
3
13
Low
% 24.0
36.0
2.0
8.7
N
14
23
5
2
Normal
9.3
15.3
3.3
1.3
%
Mean = 11.436 SD = 1.631
Platelets
N
12
8
0
3
Low
8.0
5.3
0
2.0
%
N
36
67
8
12
Normal
44.7
5.3
8.0
% 24.0
N
2
2
0
0
High
1.3
1.3
0
0
%
Mean = 239.146 SD = 101.808
* Significant correlation at 0.05 level of significance.
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0.731

106
70.7
44
29.3

0.104

23
15.3
123
82.0
4
2.7

0.300

4.11. Tumor biomarkers results
Table (4.25) shows that 32% of study participants who had colon cancer had high
level of CA 19-9 biomarker, 27.3% of those who had breast cancer had high level of
CA 15-3 biomarker, 12.5% of those who had thyroid cancer had high level of
thyroglobulin Ag biomarker, and 33.3% of those who had obstetric cancer had high
levels of CA 125. In general, the results showed that 71.3% of study participants had
normal levels of tumor biomarker and 28.7% had high levels of tumor biomarker.
Table (4.25): Tumor biomarkers results
Type of cancer
Thyroid

Colon

Breast

(CA 19-9)

(CA 15-3)

N

%

N

%

N

%

N

%

N

%

Normal

34

68.0

56

72.7

7

87.5

10

66.7

107

71.3

High

16

32.0

21

27.3

1

12.5

5

33.3

43

28.7

Total

50

100.0

77

100.0

8

100.0

15

100.0

150

100.0

Variable

P value

0.001

(Thyroglobulin

0.001

Ag)

Obstetric

Total

(CA 125)

0.001

0.001

* Significant correlation at 0.05 level of significance.

100%
90%
80%
70%
60%
50%
40%

32%

30%

33.30%

27.30%

20%

12.50%

10%
0%

CA 19-9

CA 15-3

Thyroglobulin Ag

CA 125

Figure (4.5): Percentage of patients having high level of tumor biomarker
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Chapter Five
Discussion

In this chapter the researcher tries to explain the findings of the study in the context of
previous studies.
The results could improve our understanding of the causes of ongoing increasing of
cancer in the Gaza Strip, and the frequent wars against the strip in the last years. This
study included 150 participants, male and female patients with: breast, colorectal,
obstetric and thyroid cancer, who are registered in the adult oncology departments in
Al Shifa Hospital and the European Gaza hospitals in the Gaza Strip.
However, it can be concluded that the results were matched with other similar studies
in some findings and contradicted with others.
5.1 Socio-demographic description of the study sample
This study results identify great variability across levels of basic socioeconomic
variables.
In spite of the number of sample size is relatively small, because of the high cost of
analysis, while the correlation between the gender of patients appear in accordance
with American Cancer Society report (2014), which reported the incidence rate per
100,000 population around the world was 59.9 (57 in male and 62.9 in female).
Regarding to age, our sample size showed that the incidence of cancer is increasing
with age until age of 60, and then the incidence decreased. This finding disagreed by
Tanjeer study (2010), which found that the risk of cancer increased with age (people
in age groups of 40 years and older had much higher risk of cancer compared to the
age group of less than 40 years).
Also the American Cancer Society (2014) reported that since the risk of being
diagnosed with cancer increases with age, most cases occur in adults who are middle
aged or older. About 77% of all cancers are diagnosed in people 55 years of age and
older. The researcher explains this fact may be by less or lack of services provided in
this aspect for the elderly.
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Regarding level of education, our study results showed that one thirds of the sample
had university education, the research explain less education level by the natural of
geographical zone especially in south were lifestyle depend on the agriculture activity
than other professional works. Of course, this fact play a role in the level of
knowledge & behaviors practices.
Based on the same reason in the geographical nature and lifestyle it was more than a
third of the sample size are unemployed and had the disease for one year and less. The
researcher found through direct face to face filling the questionnaire noted that
farmers, in particular, are most vulnerable in this category.
The existed results showed that more than one third of participants (majority of them
were males) had colon cancer, more than a half of the sample females had breast cancer,
one twenty of the participants (majority were females) had thyroid cancer, and one tenth
female patients had cancer of reproductive system. These results confirmed with the
American Cancer Society report (2014) where women breast cancer was the most
frequently prevalent cancer in the world in 2014. As well as with Tanjeer study results
(2010), which found that: Breast, colorectal, uterus, and ovary cancers were the most
frequent among women, while colorectal, bladder, lung, prostate, and stomach cancers
were the most common among males.
With regard to type of cancer and hospital, the current study results identified that there
was statistically insignificant relationship between hospital and type of cancer. This
means that no priority of types in case of hospital administration and all types
received the same health care.
5.2 Participants Health Status
Approximately one third of the participants had poor health status, while the rest of
the participants only have excellent health status. Furthermore, more than one third of
the existed study sample reported that they can carry out the activities moderately.
This finding may explains as wrong understanding of the patients to deal with the
doctor’s instruction that they need to comfort.
Certain things affect ability to exercise, for instance:


The type and stage of cancer



Cancer treatment
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Stamina (endurance), strength, and fitness level (ACS, 2015).

In the past, people being treated for a chronic illness (an illness a person may live with
for a long time, like cancer or diabetes) were often told by their doctor to rest and reduce
their physical activity. This is good advice if movement causes pain, rapid heart rate,
or shortness of breath. But newer research has shown that exercise is not only safe and
possible during cancer treatment, but it can improve how well patients function
physically and then quality of life. Too much rest can lead to loss of body function,
muscle weakness, and reduced range of motion. So today, many cancer care teams are
urging their patients to be as physically active as possible during cancer treatment.
Many people are learning about the advantages of being physically active after
treatment, too (ACS, 2015).
5.4 Frequency of performing self-breast exam for female patients
Regarding to the performing self-breast exam to discover their illness, the current
results showed that only one tenth of female patients were performing breast-self exam
for routine exams and less than one thirds of females patients were performed the exam
when they had symptoms, while other two thirds of female patients never performed
breast-self exam. The results of current study indicated that there is insignificant
association between type of cancer and performing self-breast exam. The existed
results confirmed with (Breastcancer.org) which found that about 20% of the time,
breast cancers are found by physical examination rather than by mammography.
They recommend that all women routinely perform breast self-exams as part of their
overall breast cancer screening strategy.
5.5 Participants lifestyle and type of cancer
In this section the researcher focused on participant's lifestyle, the study addressed
smoking status, inhalation of toxic gases, participants feeling and physical activity
level.
5.5.1. Smoking status
In spite of smoking is unfortunately unhealthy habit over the world even in the Gaza
S, our findings showed that more than two thirds of participants were not smokers,
may be the reason return to number of our cases majority are females were the stigma
of smoking still present, thus some of them deny that they are smokers. On the other
hand the rest of sample was smokers. Among those who were smokers, less than two
thirds of them were smoked for 25 years and less, and the rest two thirds smoked for
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more than 25 years. The current study findings showed a significant correlation
between smoking cigarettes and type of cancer. This fact confirmed with Collishaw
study (2009) which suggested a 60-70% increase in breast cancer risk associated with
long-term exposure to second hand smoke in younger premenopausal women who had
never smoked.
The researcher explains this result according to the sample which consists of more than
one-third of the sample were women, and smoking is not common among women in
Palestine, particularly in the sample group.
Tobacco use is a leading cause of cancer and of death from cancer. People who use
tobacco products or who were regularly around environmental tobacco smoke (also
called passive smokers) have an increased risk of cancer because tobacco products
and secondhand smoke have many chemicals that can damage DNA (Parkin et al.,
2011). Tobacco use causes many types of cancer, including cancer of the lung, larynx
(voice box), mouth, esophagus, throat, bladder, kidney, liver, stomach, pancreas,
colon and rectum, and cervix, as well as acute myeloid leukemia. People who use
smokeless tobacco (snuff or chewing tobacco) have increased risks of cancers of the
mouth, esophagus, and pancreas (NCI, 2015).
5.5.2. Inhalation of toxic gazes
The results of current study showed that the vast majority of the participants had been
exposed to inhalation of toxic gazes during the Intifada or wars, in spite of the
insignificant correlation between inhalation of toxic gases and type of cancer. Kerger
(2013) and Roberta White (2016) concluded that exposure to pesticides and/or to
pyridostigmine bromide are causally associated with GWI, the neurological
dysfunction and bronchiolitis obliterans (is a rare disease involving concentric
bronchiolar fibrosis that develops rapidly following inhalation of certain irritant gases
at sufficiently high acute doses). Weinberger (2016) showed that most mortality and
morbidity following exposure to vesicants such as sulfur mustard is due to pulmonary
toxicity. Acute injury is characterized by epithelial detachment and necrosis in the
pharynx, trachea and bronchioles, while long-term consequences include fibrosis and
in some instances cancer.
5.5.3. Participants feeling and type of cancer
The presented study results indicated that majority of study participants were felt fear,
worry, nervous and one tenth of the participants were stressed. From statistical point of
view shows insignificant correlation between feeling and type of cancer.
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Many studies searched the effect of worries on cancer (Yi, 2016) or cancer information
on worry (Chae, 2015) studies sought to demonstrate the reverse correlation to show
the psychological impact of the worry feeling in the health context specially cancer.
Although this result is inconsistent with Tara study result (2014) which carried out on
Twenty- seven percent of patients reported anxiety and 17% reported depression.
Specifically, 15% reported anxiety without depression, 5% reported depression
without anxiety, and 12% reported comorbid anxiety and depression.
Also the current results agreed with Antonova et al., (2011) study which showed
stress exposure has been proposed to contribute to the etiology of breast cancer
whereas stress may also contribute to mammary tumor development by affecting
immune system function and the elimination of transformed mammary cells.
Alternatively, psychological stress has been demonstrated to modulate DNA repair
capacity and to promote mutagenesis.
The researcher explained this results from the NCI (2015) which reported that:
dealing with the different side effects and life changes of cancer treatment can be hard
on patient emotionally as well as physically. Just as cancer affects patient physical
health, it can bring up a wide range of feelings patients are not used to dealing with. It
can also make many feelings seem more intense. They may change daily, hourly, or
even minute to minute. This is true whether patient are currently in treatment, done with
treatment, or a friend or family member. These feelings are all normal. Often the values
patients grew up with affect how they think about and deal with cancer. For example
some people:


Feel they have to be strong and protect their friends and families



Seek support and turn to loved ones or other cancer survivors



Ask for help from counselors or other professionals.



Turn to their faith to help them cope (NCI, 2015).

5.5.4. Previous health practices and physical Activity
Despite the evidence that regular physical activity can have beneficial effects on the
physical and psychological well-being of cancer patients, the current results showed
declining number of walking hours among patients through ten years ago, thus, more
than 6 hours per week in the past 5 – 10 years, decreased to one thirds were walking in
walking more than 6 hours per week in the past year, and only few percentages were
walking more than 6 hours per week in the past month. This result reflected that their
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general health was decreased and that affected their ability to walk.
With regard to breast cancer, the current study results disagree with El Batrokh study
(2013) which showed direct significant relationship between physical activity and
decrease breast cancer risk where true percentage of engaged in any physical activity
for cases (18.7%) was smaller than the control (40.0%) and this result was statistically
significant. Regarding to kind of physical activity, our study showed that the majority
of participants had done brisk walking (95.5%) where percentage of brisk walking
(85.7%) was smaller than control (100.0%) and this result was statistically significant
and this may be cheap this activity.
Vigorous activity after diagnosis was recently reported to be inversely associated with
prostate cancer-specific mortality. However, men with metastatic disease may decrease
their activity due to their disease; thus, a causal interpretation is uncertain. (Richman
et al, 2011)
Richman study (2011) prospectively examined vigorous activity and brisk walking
after diagnosis in relation to risk of prostate cancer progression, an outcome less
susceptible to reverse causation, among 1,455 men diagnosed with clinically localized
prostate cancer.
Lam et al., (2016) showed that cancer and its treatment have negative effects on
physical and psychological well-being and quality of life among young cancer
patients.
5.6. Anthropometric Measures and Study Participants
With obesity, there are increased level of adipose tissues that can store toxins and
serve as a continuous source of carcinogens (ACI, 2015).
5.6.1. Distribution of patients by BMI and type of cancer
In spite of two thirds of patients were above normal weight which means that obesity
could be a risk factor for different types of cancer disease; appearing insignificant
correlation between BMI and type of cancer prove categorically that there are other
factors than BMI adversely affect the growth of cancer cells.
BMI is a consistent and leading risk factor for endometrial complex hyperplasia or
cancer in premenopausal women. Body mass index should be considered when
deciding to assess the endometrium in symptomatic premenopausal women (Wise et al.,
2016).
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With regard to breast cancer, existed study results disagreed El Batrokh (2013) study
results which showed positive and direct relationship between BMI and increased breast
cancer risk. In our study mean of BMI for cases (34.017kg/m2) was higher than
control (30.41kg/m2), and this difference was statistical significant.
Also, for endometrial cancer, the obesity was associated with increased risk and
unfavorable outcome. With regard to ovarian cancer and cervical cancer, the evidence
was inconsistent. The positive association between obesity and the risk of
postmenopausal breast cancer has been consistently observed but it is not the same story
in premenopausal breast cancer. But the prognosis for both pre - and postmenopausal
breast cancer was substantially worse among obese than normal-weight individuals
(Feng 2015). Obesity is a risk factor for breast cancer in postmenopausal women and
is associated with decreased survival and less favorable clinical characteristics such as
greater tumor burden, higher grade, and poor prognosis, regardless of menopausal
status. Despite the negative impact of obesity on clinical outcome, molecular
mechanisms through which excess adiposity influences breast cancer etiology are not
well-defined (Toro et al., 2016).
5.6.2. Neck and Waist circumference
The current study results showed that there was statistically insignificant relationship
between WC and type of cancer. This result confirmed with El Batrokh study (2103)
results which showed that WC has direct association with breast cancer risk. Boehm
et al, (2015) suggested examination of waist circumference together with BMI to
predict prostate cancer whereas BMI alone is not.
5.7. Health education and support
The present study results showed that in the past 6 months, half of study participants
had received information regarding their disease, unfortunately, no one had received
written information regarding their proper diet program, and only few percentages had
received psychological support from their doctor. However there is insignificant
correlation between received information regarding their disease and type of cancer.
Hébert (2016) showed that exist four iterative steps between receipt of the official
diagnosis and the return of the level of energy once the treatments are done. These four
steps are: reacting emotionally, facing the situation, constructing a new identity and
reacting to social representations of cancer, 2) the participants did not feel sick from
breast cancer.
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5.8. History of previous health problems
5.8.1. Disease
Life-history theory can help us to identify the genetic and environmental factors that
favored the evolution of the unusual human life-history, which has changed drastically
in the last two centuries. In spite of cancer is known as multiple diseases, the current
study results showed insignificant correlation between types of cancer and history of
previous disease (s) such as ovarian cyst, hypertension, congestive heart failure,
stroke, and hepatitis C / B virus, except a significant correlation between types of
cancer with diabetes, and thyroid disorder. This final finding is agreed with Vanessa
et al., (2014) who said the raised risks of respiratory and cancer deaths in people with
diabetes will become more important and require increased health care provision et al.
5.8.2. Exposure to toxic agents and types of cancer
Aluminum (Al) salts such as Al chlorohydrate are known for use as an active
antiperspirant agent that blocks the secretion of sweat. The presented study results
showed that less than a half of patients were exposed to antiperspirants, with highly
significant correlation, which means that antiperspirants are risk factors for
development of cancer disease.
Moreover, the vast majority of patients were exposed to Al utensils, with insignificant
correlation between Al utensils and types of cancer, which means that Al utensils is
not a significant risk factor for development of cancer. Pineau et al., (2014) said that Al
is suspected of being involved in breast cancer. Recent work in cells in culture has lent
credence to the hypothesis that this metal could accumulate in the mammary gland
and selectively interferes with the biological properties of breast epithelial cells,
thereby promoting a cascade of alterations reminiscent of the early phases of
malignant transformation. In addition, several studies suggested that the presence of
Al in human breast could influence metastatic process. As a consequence, given that
the toxicity of Al has been widely recognized and that it is not a physiological
component in human tissues, reducing the concentration of this metal in antiperspirants
is a matter of urgency. Evidence is also reviewed that Al can enable the development
of multiple hallmarks associated with cancer in breast cells, in particular that it can
cause genomic instability and inappropriate proliferation in human breast epithelial
cells, and can increase migration and invasion of human breast cancer cells. In
addition, Al is a metalloestrogen and estrogen is a risk factor for breast cancer known
to influence multiple hallmarks. The microenvironment is established as another
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determinant of breast cancer development and Al has been shown to cause adverse
alterations to the breast microenvironment. If current usage patterns of Al-based
antiperspirant salts contribute to causation of breast cysts and breast cancer, then
reduction in exposure would offer a strategy for prevention, and regulatory review is
now justified (Darbre, 2016).
5.8.3. Exposure to radiation and diagnostic procedures
The current study results indicated that more than a quarter of participants were exposed
to X-ray for routine exam and 9.3% for symptoms, less than one twentieth were
exposed to CT radiation for routine exam and 4.7% for symptoms, two participants
were exposed to MRI for routine exam and 0.7% for symptoms, four participants had
mammogram for routine exam and 0.7% for symptoms, and few percentage of the
participants had colonoscopy for routine exam and 2% had it for symptoms. With
insignificant correlation between exposure to radiation and diagnostic procedures for
the type of cancer chosen. However Rayo et al., (2014) showed that a reduction of
exposure to ionizing radiation from X-ray, CT, MRI had the greatest effect on future
cancer risk examinations.
5.9. Participants consumption of medications
There is insignificant correlation between type of cancer and Ibuprofen,
Acetaminophen – Tylenol, Naproxen, in spite of consuming these drugs for some days
per month. The same result of insignificant in case of aspirin and warfarin. The
researcher explained this finding by the small number of sample size. This
explanation based on Sutton prospective and retrospective cohort studies (2016) and
one case control study who reported that there is limited evidence that the use of
aspirin and non-aspirin NSAIDs may be associated with decreased breast cancer
mortality and all-cause mortality in patients diagnosed with breast cancer. Optimum
type and dosage of NSAID for this purpose remains unclear. There is a need for largescale randomized controlled trials to further clarify.
Moreover there is a significant correlation between type of cancer and Estrogenprogesterone therapy, contraceptives, anabolic steroids. This result came compatible
with Jeon et al., (2016) who found that estrogen may act as a risk factor of ovarian
cancer progression and that progesterone therapy may be an alternative clinically
effective tool for the treatment of human ovarian cancer.
For multivitamins, calcium, vit. D, and omega3, more than fifth of the participants
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consumed it some days per month and few percent consumed pills daily. However
there is insignificant correlation between type of cancer and Multivitamins, Calcium,
Vit. D, Omega 3, Fish oil.
For psychoactive drugs, only less than one percentage of the participants consumed it
for some days per month with insignificant correlation.
5. 10. Dietary habits
This study highlighted the main health behaviors and dietary habits, which represent
the lifestyle characteristics that may have positive or inverse association with the
occurrence of cancer.
5.10.1. Dietary habits and types of cancer
The researcher studies the dietary habits of participants from different sides as:
Morning and evening dietary habits, use of fat in meals, use of vegetables in meals.
5.10.1.1. Morning and evening dietary habits
The presented study results indicated that the vast majority of study participants were
take breakfast in the morning, few percentage of the participants were drink coffee, and
one tenth of the participants were drink tea in the morning. It is found there is
insignificant correlation between types of cancer and eating or drinking in the
morning.
In the evening, more than a half of study participants were take dinner, near quarter of
the participants were eat fruits, few percentage of the participants only were eat salad
and biscuits, one tenth of the participants were eat yogurt, and a little of the participants
do not eat anything at all in the evening. There is insignificant correlation between types
of cancer and eating or drinking in the evening.
5.10.1.2. Use of fat in meals
The results of current study showed that the vast majority of study participants use
vegetable oil in cooking. There is insignificant correlation between types of cancer
and kind of fat used for frying, roasting or grilling.
For the visible fat in the meat, 1.3% eat most of the fat, 6.7% eat some of the fat, 23.3%
eat a little fat, more than a half of the participants remove all the fat, and 3.4% said that
they do not eat meat. It is found a strong significant relationship between type of
cancer and the way that participants acts with the visible fat in meats.
In addition, the vast majority of study participants eat food that was fried at home daily.
There is insignificant correlation between types of cancer and eating fried food in home.
The presented study results disagreed with Maillard et al., (2002) who found that
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lower dietary omega-6/omega-3 ratios in oil vegetable are associated with reduced
risk of breast cancer. Corn oil and Sunflower oil contain high amount of omega-6
would tend to increase the omega-6/omega-3 ratio and increase incidence of breast
cancer.

5.10.1.3. Use of vegetables in meals
The results of current study showed that the vast majority of study participants buy
fresh vegetables. Few participants on the other hand, bought frozen vegetables, and
canned vegetables. Also, less than one tenth of the participants eat cooked vegetables
daily, about one thirds of the participants eat cooked vegetables 1–2 times per week,
and more than a half of them eat vegetables 3 – 5 times per week. With insignificant
correlation between types of cancer and eating vegetables in meals.
Raw onions and scallion contain beneficial Sulphur compounds which help to prevent
the development of cancers by detoxifying carcinogens, halting cancer cell growth and
preventing tumors from obtaining a blood supply. Onions also contain high
concentrations of flavonoids which have antioxidant and anti- inflammatory effects
that may contribute to cancer prevention (Whiteman et al., 2013). Furthermore, Lalla
et al., (2013) study showed that the greater the consumption of both raw onions lower
the risk of developing breast cancer.
5.10.1.4. Use of salt in meals
The present study results showed that only one tenth of study participants add salt to
food always, a quarter of them add salt sometimes, more than a half of the participants
add salt rarely, few participants never add salt, and less than a quarter use salt
substitutes. With insignificant correlation between types of cancer and using salts in
meals.
5.10.2. Food consumption during the past month
5.10.2.1. Consumption of fish and fish products in the past month
The present study results showed that more than two thirds of study participants eat
fish one time per week, less than one tenth of the participants eat fish 2 – 3 times per
week, while the rest of them do not eat fish at all, less than one tenth of study
participants eat sardine one time per week, the rest of them eat tuna one time per week,
and few percentage of the participants eat fish products one time per week.
With insignificant correlation between types of cancer and consumption of fish and
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fish products in the past month. The significant correlation found only in types of cancer
and fish products. Zheng et al., (2013) found for every 0.1 g per day increase in the
consumption of ω-3 polyunsaturated fatty acid (ω-3 PUFA) from fish, the risk of
breast cancer decreased by 5 percent.

5.10.2.2. Consumption of meat and meat products in the past month
The results of presented study showed that more than a quarter of study participants eat
fresh meat one time per week, more than one thirds eat fresh meat 2 – 3 times per week,
and little percentage of the participants eat 4 times and more per week, while a quarter
of the participants do not eat fresh meat. Also, less than a quarter of the participants eat
frozen meat one time per week, more than one tenth of the participants eat 2 – 3 times,
few percentage of the participants eat 4 times and more, while two thirds of the
participants do not eat frozen meat at all. Taylor et al., (2007) study observed a 12%
increase in breast cancer risk per 50 gram increment of meat intake each day and this
could be attributed to red meat is contain high in bioavailable iron and free iron is
associated with oxidative DNA damage and lipid peroxidation that their consumption
induces breast carcinogenesis.
Furthermore, the current study results showed that a high percentage of patients eat
chicken one time per week, 16% eat 2 – 3 times per week, 4.7% eat 4 times and more
per week, while 6% do not eat chicken at all. This current results disagreed with El
Batrokh (2013) study which found that chicken intake by control higher than cases and
this difference was found to be statistically significant. Chicken intake was
association with decreased breast cancer risk this can be attributed to chicken is lower
in saturated fat, iron and cholesterol compare with red meat. In addition, there was
insignificant correlation between types of cancer and consumption of meat and meat
products.
5.10.2.3. Consumption of other foods
The results of current study indicated that more than a half of study participants eat
falafel one time per week, one thirds of participants eat falafel 2 – 3 times per week,
6% eat 4 times and more per week. With insignificant correlation between types of
cancer and eating falafel.
Also more than a half of participants eat fruits 4 times and more, 15.3% of study
participants eat fruits one time per week, 32.7% eat 2 – 3 times per week, while 1.3%
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do not eat fruits at all. With insignificant correlation between types of cancer and eating
fruits.
This current results disagreed with El Batrokh (2013) study results which found
Guava, Strawberries, Grapes and Cirrus have protective effect against breast cancer
risk where Guava, Citrus, Strawberries, Grapes intake by cases was smaller than
control and difference was found to be statistically significant in there study and she
was attributed that to Guava rich in vitamin C, Strawberries rich in Anthocyanin, both
Grapes and Citrus rich in Flavonoids, polyphenolic acids, and other phenolic
compounds, these phytonutrients group act as antioxidant.
In addition, there was insignificant correlation between types of cancer eating yellow
cheese.
5.11. Blood analysis profile
The present study results showed that near than a quarter of study participants had low
WBC and less than one tenth of them had high WBC. With insignificant correlation
between types of cancer and WBC. Also, the majority of study participants had low
Hb.
This result disagreed with Madkor et al., (2013) study which showed that the mean of
WBC and of HGB for cases was lower than control and this result was found to be
statistical significant. While more than one tenth of study participants had low platelet
count and 2.7% had high platelet count. With insignificant correlation between types of
cancer and platelets. This could be attributed to chemotherapy treatment so CBC is a
routine blood test done regularly during treatment for cancer. This results confirmed
with El Batrokh (2013) results that found PLT for cases was higher than control and
this result was not statistical significant.
5.12 Tumor biomarkers results
The results for current study showed that one third of study participants who had colon
cancer had high level of CA 19-9 biomarker, more than a quarter of those who had
breast cancer had high level of CA 15-3 biomarker, more than one tenth of those who
had thyroid cancer had high level of thyroglobulin Ag biomarker, and one thirds of
those who had obstetric cancer had high levels of CA 125.
In general, the results showed that the majority of study participants had normal levels
of tumor biomarker and more than a quarter of the study participants had high levels of
tumor biomarker. There is a significant correlation between type of cancer and tumor
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biomarkers results.
Nutritional research suffers from a lack of means to quantify relationships between
diet and cancer. Biomarkers of dietary intake or metabolism, therefore, could have
potential application in study designs for establishing a causal relationship between
diet and disease (Maruvada and Srivastava, 2004). Another study found that dietary
flaxseed has the potential to reduce tumor growth in patients with breast cancer
(Lillian et al., 2005).

Conclusion
1. Females are more susceptible to cancer than males, with mean age at 51
2. Breast and colon cancer are the common types distributed in the Gaza Strip
3. Majority of the sample are moderately active
4. Long duration of smoking is significant
5. In spite of more than 95% of the study participants had been exposed to toxic
gases, the results not reach to goal of significance at 0.05
6. Psychological factors did not reach the level to conclusion as main cause of
cancer
7. Majority of the sample (65 %) suffer from malnutrition
8. Lack of information provided to patients regarding their health’s conditions
specifically nutritional information and instructions
9. Except diabetes mellitus and thyroid glands disorders, there is no significant
results regarding previous health problems
10. There is a statistically strong significant relationship between antiperspirants
exposure and types of cancer especially breast cancer.
11. Different types of medication, not reach to level of significance in selected
sample size
12. Blood analysis profile also not reach to level of significance
13. All types of cancer are strong significance with tumor biomarkers
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Recommendation
Though we do not fully understand why one person gets cancer and another doesn’t,
we do know that you can take steps to reduce your risk or find cancers early.
Based on the results obtained from this study, the researcher proposes the following
recommendations to protect, detect, rethinking and develop cancer services:
For Policy makers:
-

Integration of Clinical nutritionist in Oncology departments.

-

Administration of antioxidants, for free, for all cancer patients.

For Health Professionals:
-

All women should be familiar with the known benefits, limitations, and potential
harms linked to breast cancer screening. They also should know how their breasts
normally look and feel and report any breast changes to a health care provider
right away.

-

All cancer patients must be modified their lifestyle (drugs administration, physical
activity, and psychological status).

For Patients:
-

Don’t use any of aluminum sources (Antiperspirants, aluminum sheets for heating,
kitchen tools, etc.)

-

Stay away from all forms of tobacco.

-

Maintain a healthy body weight and stay active

-

Go to a doctor or health professional regularly.

-

People should start colorectal cancer screening at age 50; unless they are at high
risk of this disease and their doctor suggests screening earlier. You should talk
with your doctor about which tests to have.

-

Be aware of the chemicals in the products you buy for your home you can check for
harmful ingredients.

-

You can wear a mask, gloves, or other protective clothing to reduce your exposure
to household chemicals.

-

Read product labels and follow the directions carefully.

-

Be aware of chemicals you are exposed to on the job. Wear personal protective
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equipment if asked to.
-

Get regular check-ups and cancer screening tests.
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Annexes
Annex no. 1

Dear Cancer Patients study participants
I am Mohammad S. Al Najjar, master student at Clinical Nutrition Program –
faculty of pharmacy, Al Azhar University-Gaza
We hope you will take the time to complete and return this brief questionnaire,
your participation and prompt response are critical to the Rethinking the
mortality and morbidity on cancer study. Study results are valuable not only for
cancer researchers but also to the many people who turn to oncology departments
as one of the nations most trusted cancer resources.
We also collect data from cancer registries on diagnosis date and tumor
characteristics such as site, type of tumor and stage of disease.
As always, all information is kept strictly confidential and is used for research
purposes only.

Sincerely
Mohammad Al Najjar
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* Personal Information:
1. Gender:
2. Age:

Male

Female

Day/Month/year

3. Marital status:

/

/

Married

Single

Widow

Separated

Thyroid

Obstetric

Divorced
4. Type of cancer

Colon

Breast

5. Previous Residency (Governorate/City
6. The house made from
7.

/ zone

Asbestos

Concrete

Residency now (Governorate/City

8. The house made from:
9. Education Level:

School

):

/ zone

Asbestos

):

Concrete

University

Other

Other

High Education

10. Occupation: ------------11. When you are diagnosed with cancer? Since ------ / month or year
* History Of Health Practice:
1. In general, would you say your health is:
Excellent

Good

Poor

2. To what extent are you able to carry out everyday activities (climb stairs, carry
groceries)
Completely

Mostly

Moderately
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A little

3. During the past 5 to 10 years, what was your average time per week spent
walking?
None

1-3hours/week

4-6 hours/week

More than 6

4. During the past year, what was your average time per week spent walking?
None

1-3hours/week

4-6 hours/week

More than 6

5. During the past month, what was your average time per week spent walking?
None

1-3hours/week

4-6 hours/week

More than 6

6. Before your diagnosis, have you had any self-breast examination(for female):
No

Yes for routine exam

Yes for symptoms

7. Do you currently smoke cigarettes?

Yes

Number of years?

No

8. Do you currently smoke Shisha?

Yes

Number of years?

No

9. Have you been injured by inhalation of toxic gases during any Intifada or War
event? Yes

No

10. In the past month, have you felt:
Nervous

Worry

Fair

Angry

Normal
* Anthropometric measurements:
1. What is your current weight? ------kg

BMI=
2. What is your current Height? ------m
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Stress

3. What is your current waist circumference? -----cm
4. What is your neck circumference? ------cm
* Health Education And Support:
1. In the past 6 months are you received information regarding your disease?
Yes

No

2. In the past 6 months are you received information regarding diet program for your
case?
Yes

No

3. In the past 6 months are you received psychological support from your doctor?
Yes

No

* History of health problems disease :
Before your diagnoses, have you had any of the following?
Item

No

1. Ovarian cyst (for female)
2. Diabetes Mellitus
3. Hypertension
4. Myocardial infraction / angina pectoris
5. Congestive heart failure
6. Stroke
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Yes,

7. Hepatitis B / C virus (Chronic infection with)
8. Thyroid disorder

Before your diagnoses, on average, how frequently have you used the following:
* Exposure to toxic agents :

Item

NO

Yes,

1. Antiperspirants
2. Utensils from Aluminum

* Exposure to radiation &diagnostic procedures:
Item

No

1. UV-Radiation
2. X-Ray radiation
3. C-T radiation
4. MRI radiation
5. Mammogram (for female)
6. Colonoscopy
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Yes,
for routine
exam

Yes, for
symptoms

*Before your diagnoses, on average, how frequently have you taken the following
drugs:
* History of drug consumption:
Item

No

1. Ibuprofen –Advil, Acetaminophen –Tylenol,
Naproxen / or other NSAID
2. Aspirin, Warfarin
3. Estrogen-postmenopausal therapy,
Estrogen/progesteron oral contraceptives,
Anabolic steroids.
4. Multivitamins, Calcium, Vitamin D, Omega 3
/Fish oil)
5. Tamoxifen
6. Chloramphenicol
7. Cyclosporine
8. Statins (Lovastatin, Lipitor)
9. Substance abuse (Tramadol)
10. Psychoactive drugs (mood
swing/antidepressant)
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Yes,
Days/month

Yes,
pill/day

* Dietary Habits:
1. In the morning, as your habit, you most often:
Take your breakfast

Drink coffee

Drink tea

Drink water

2. In the evening/at night, as your habit, you most often:
Take your dinner
Eat nuts

Eat fruits

Eat Biscuits

Eat salad

Eat yogurt

nothing

3. What kind of fat did you most often use for frying, roasting or grilling?
Butter

Margarine

Solid vegetable fat

Vegetable oil

4. How you buy your vegetables (Pea, Okra, Green bean, Molokai)
Fresh

Frozen

Canned

5. Over the past one month, how often did you eat cooked vegetables?
Daily

1-2 times a week

3-5 times a week

Never

6. What often did you eat food that was fried at home?
Daily

1-2 times a week

3-5 times a week

Never

7. What did you do with the visible fat on your meat?
Eat most of the fat
Remove all fat

Eat some of the fat
Did not eat meat.
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Eat a little as possible

8. How often did you add salt to any food at the table?
Always

Sometimes

9. Did you use a salt substitute?

Rarely
Yes

Never

No

10. During the course of last month, on average, how many times a week did you
eat the following food:
Food type

Time/week Portion

Little

Never

size
Fish
Sardine
Tuna
Fish products (Shrimp, crabs)
Fresh Red meat
Frozen Red meat
Chicken
Meat products (Martadela)
Shawerma/pizza
Falafel
Fruits

** Did you eat the processed sliced cheese:
3-5 times a weak

1-2 times a weak
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/ month

Never

*Are there any other foods which you eat more than once a week not mentioned
above? If yes, please list below:
Food

Usual serving size

Number of times/week

Patient value

Normal value

* Biochemical Analysis
Test
WBC
Hb
Plts
CA19-9
CA125
CA15-3
Thyroglobulin Ag

Thank You for Your Help
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Annex no. 2
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