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Abstract
Breast cancer is a multi-factorial disease where genetic susceptibility, environment, nutrition and
other lifestyle risk factors interact.
Goal: To reveal the relationship between nutritional factors and dietary behavior and the occurrence
of breast cancer in Gaza Strip. Objectives: To determined the effect of dietary behavior on women
with breast cancer, to identify the relationship of anthropometric measures and breast cancer, and to
study the effect of stress on breast cancer. Materials and methods : A retrospective case-control
study was consisted of 150 participants, conducted in Al-shifa hospital at Gaza Strip.

Food

frequency questionnaire, Anthropometric, Lipid profile (Cholesterol, HDL, LDL, Triglyceride) and
CBC were detected for cases and controls. SPSS software was used to analyze the obtained data.
Results: The study revealed that 72% of Breast cancer were >45 years old compare with 53.3% of
controls with the same age. 20% of Breast cancer have family history compare with 3% of control.
The mean of menarche and marital age for Breast cancer was higher than control. Fertility among
cases was lower than control . The mean of parity for breast cancer was 6.83 compare with 6.01 of
control. Breastfeeding and duration among controls was significantly higher than Breast cancer.
Pills intake and injection hormones among Breast cancer was significantly higher than controls.
There are significant differences in diet behavior among cases and control; 32.0% of case eat
overcooked meat compare with 21.3% of controls; 69.3% of case eat skinned chicken compare with
44.0% controls; 78.7% of Breast cancer were eating whole fat dairy product compare with 45.3% of
controls. 58.7% of Breast cancer who have eaten vegetable and fruit daily compare with 88% of
controls; about 56% of Breast cancer drink less than one liter per day compare with 29.3% of
controls. Breast cancer consuming more serving size per day of red meat, grains, soft drinks than
the control. Licorice, Ginger, Basil ,Cloves and Turmeric intake by cases lower than control. Corn
oil, Sunflower oil, Butter and Chocolate intake by cases was higher than control. Breast cancer
more exposed to stress than control. Breast cancer have more weight, BMI, waist circumference,
triglyceride, cholesterol, HDL-c, LDL-c than control. Conclusion: The study concluded that breast
cancer are less physically active, more obese, Consume more oil and fat, more eating red meat,
Consume fruit and vegetable less frequently, more exposure to stress.
Recommendation: Encourage intake nutrient with low fat (such as fish, skinned chicken, fruit and
vegetable) , low red meat intake, low intake of canned food, junk food, and soft drinks, excess fruit
and vegetable intake and keep their weight and blood lipid profile on acceptable level

Key words: breast cancer, nutritional factors, dietary behavior
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ملخص الدارسة
مقدمة :سرطان الثدي هو نوع من أنواع السرطانات التي تنشأ في أنسجة الثدي  ،واألكثر شيوعا في البطانة الداخلية لقنوات الحليب
أو فصيصات التي تغذي قنوات الحليب .سرطان الثدي متعدد األسباب مرتبط بالعوامل الوراثية والبيئة و التغذية ونمط الحياة
 .الهدف  :الكشف عن العالقة بين العوامل الغذائية و السلوك الغذائي وحدوث سرطان الثدي في قطاع غزة.
األغراض :لتحديد تأثير السلوك الغذائي على النساء المصابات بسرطان الثدي ،والتعرف على العالقة بين مؤشر الجسم وسرطان
الثدي ،و دراسة تأثير الضغط النفسي واإلصابة بسرطان الثدي.
منهجية البحث  :لقد أجريت دراسة الحاالت والشواهد في مستشفى الشفاء في قطاع غزة وشملت  051مشاركا حيث تم استخدام
استبيان لتقييم النمط الغذائي .وقد أجريت القياسات البشرية و شملت الوزن والطول ومحيط الخصر ،ومؤشر كتلة الجسم .تم فحص
دهون الدم (الكولسترول والدهون الثالثية  (HDL LDLوعمل اختبار  CBCللحاالت والضوابط .تم استخدام برنامج SPSS
لتحليل البيانات

النتائج :كشفت الدراسة أن  ٪27من المصابات بسرطان الثدي كانت أعمارهم أكبر من  55عام مقارنة مع  ٪55.5للضوابط من
نفس العمر ٪71.من المصابات بسرطان الثدي لديهم تاريخ عائلي مقارنة مع  ٪5للضوابط .متوسط سن الزواج والحيض للمصابات
بسرطان الثدي أعلى من الضوابط .معدل الخصوبة بين المصابات بسرطان الثدي أقل من الضوابط .متوسط التكافؤ للمصابات
بسرطان الثدي  3..5مقارنة مع  3.10للضوابط .الرضاعة الطبيعية ومدتها للضوابط أعلى من المصابات بسرطان الثدي .استخدام
المصابات بسرطان الثدي لحبوب منع الحمل والحقن الهرمونية أعلى من الضوابط .هناك اختالفات كبيرة في سلوك النظام الغذائي
بين الحاالت والضوابط حيث  ٪57من المصابات بسرطان الثدي يفضلن تناول اللحم المطهو جيدا مقارنة مع  ٪70.5من الضوابط.
حوالي  ٪3..5من المصابات بسرطان الثدي تتناولن الدجاج دون نزع الجلد مقارنة مع  ٪55للضوابط ٪2..2 .من المصابات
بسرطان الثدي تتناولن منتجات األلبان كاملة الدسم مقارنة مع  ٪55.5من الضوابط ٪5..2 .من المصابات بسرطان الثدي تتناولن
الخضروات والفاكهة يوميا مقارنة مع  ٪..من الضوابط ٪53 .من المصابات بسرطان الثدي يشربن أقل من لتر ماء يوميا مقارنة
مع  ٪7..5من الضوابط.المصابات بسرطان الثدي تتناولن أكبر حجم من الحصص اليومية من اللحوم الحمراء والحبوب
والمشروبات الغازية مقارنة بالضوابط .تناول عرق السوس ،والزنجبيل ،والريحان والقرنفل والكركم من قبل المصابات بسرطان
الثدي أقل مقارنة بالضوابط .تناول زيت الذرة و عباد الشمس والزبد و الشوكوالته من قبل المصابات بسرطان الثدي أعلى مقارنة
بالضوابط .المصابات بسرطان الثدي أكثر عرضة لضغط النفسي مقارنة بالضوابط.المصابات بسرطان الثدي لديهن زيادة في
الوزن و مؤشر كتلة الجسم ومحيط الخصروالدهون الثالثية والكولسترول C-LDL ،C-HDL ،مقارنة بالضوابط
االستنتاج :خلصت الدراسة إلى أن المصابات بسرطان الثدي أقل نشاطا بدنيا  ،أكثر سمنة ،أكثر تناوال للزيوت والدهون
والمشروبات الغازية .أكثر تناوال اللحوم الحمراء .أقل تناوال الخضروات والفواكه .وأكثر عرضة للضغط النفسي.
التوصيات :تشجيع األغذية قليلة الدهون (مثل السمك والدجاج منزوع الجلد والخضروات والفواكه) ،التقليل من استهالك اللحوم
الحمراء ،التقليل من تناول المواد الغذائية المعلبة والوجبات السريعة ،المشروبات الغازية ،اإلكثار من تناول الخضروات الفاكهة،
والمحافظة على الوزن والدهون في الدم ضمن المستوى المقبول

الكلمات المفتاحية :سرطان الثدي ،العوامل الغذائية  ،السلوك الغذائي
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CHAPTER 1
Introduction
1.1 Background
Breast cancer is a cancer that starts in the cells of the breast in women and men.
Worldwide, in 2013 according to the World Health Organization International Agency for
Research on Cancer (IARC); breast cancer is the second most common type of cancer after
lung cancer, 1.7 million women were diagnosed with breast cancer and there were 6.3 million
women alive who had been diagnosed with breast cancer in the previous five years. Since the
2008 estimates, breast cancer incidence has increased by more than 20%, while mortality has
increased by 14%. Breast cancer is also the most common cause of cancer death among women
(522 000 deaths in 2012) and the most frequently diagnosed cancer among women in 140 of
184 countries worldwide. It now represents one in four of all cancers in women (World Health

Organization [WHO], 2013). Latest estimates suggested that more than million of new
breast cancer cases occured worldwide annually, with nearly 580,000 cases occurring in
developed countries and the remainder in developing countries (Ferlay et al., 2000).

Nationally, according to the Palestinian Health Information Center (PHIC) and
Ministry of Health (MoH) annual reports at 2005 in Palestine, breast cancer was the
highest-leading cause of death among the woman in Palestinian. In 2005 breast cancer
causes 21.1% of all deaths from cancer which is the highest cancer-related mortality in
Palestinian women, and 5.2 deaths per 100,000 women (MoH, 2005). 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.

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, 2012a). While the proportion is
about 35.4% of new breast cancer cases recorded among females in Palestine (MoH, 2014).

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. Cancers
originating from ducts are known as ductal carcinomas, while those originating from
lobules are known as lobular carcinomas (Sariego, 2010).

1

Breast cancer is a multi-factorial disease where genetic susceptibility, environment,
nutrition and other lifestyle risk factors interact. Better identification of modifiable risk
factors and risk reduction of breast cancer may allow implementation of useful strategies
for prevention (Nkondjock & Ghadirian, 2005).
Geographical variations in incidence and mortality rates of breast cancer suggest
that the known risk factors for breast cancer may vary in different parts of the world and
that environmental factors are of greater importance than genetic factors (McPherson et al.,
2000).
Most inherited cases of breast cancer are associated with two abnormal genes:
BRCA1 (BReast CAncer gene one) and BRCA2 (BReast CAncer gene two). Everyone has
BRCA1 and BRCA2 genes. The function of the BRCA genes is to repair cell damage and
keep breast cells growing normally. But when these genes contain abnormalities or
mutations that are passed from generation to generation, the genes don't function normally
and breast cancer risk increases (Campeau et al., 2008).
High penetrance susceptibility genes such as BRCA1 and BRCA2 account for only
5% of breast cancer cases; the factors responsible for the other 95% remain largely obscure.
Age, family history and various menstrual and reproductive factors are known to influence
an individual’s risk of developing breast cancer, but the vast majority of cases of breast
cancer currently are of unknown cause. There are pointers to environmental factors;
populations that migrate from low- to high incidence countries often develop breast cancer
rates that approximate those of the host country (King & Locke, 2005).
One environmental factor that may be linked to the risk of developing breast cancer
is nutrition. There has been public interest in the possible role of diet in the development of
cancers in general. Intake of dietary fiber, trace elements, rare metals, vitamins, retinoids,
carotenoids and micronutrients have all been associated with protection against cancer risk
(Mazhar & Waxman, 2006).

Nutrition can play an important role in the prevention of breast cancer. Good
nutrition may reduce the incidence of breast cancer and the risk of breast cancer progression
or recurrence, and also enhances overall quality of life (Kuhrer, 2006). Eating diet that is
rich in plant based foods such as fruits, vegetables, whole grains, legumes, nuts and seeds,
choosing healthier fats, and eliminating alcohol from the diet can be important preventative
2

steps to take (Dwyer, 2006). Ensuring that you are at a healthy body weight and engaging in
regular physical activity also play an important role. Also nutrition is an important part of
the healing process. Maintaining optimal nutrition during breast cancer treatment can help
prevent malnutrition, support immune function, rebuild body tissue, decrease your risk of
infection and enhance overall well-being (Dwyer, 2006).
1.2 Research Problem
Breast cancer was the first leading cause of death among Palestinian woman in
2012. Good nutrition and healthy life style are important for prevention of breast cancer.
Bad dietary habits and unhealthy life style has great impact on health, so nutritional
assessment and follow up are essential for reduction risk of breast cancer. Unfortunately,
nutritional assessment for the risk factors of breast cancer are not adequately investigated in
Palestine, therefore, this study could provide valid and credible information about the
relationship between them.
1.3 Justification of the Study
Worldwide, breast cancer is the most common female cancer (Key et al., 2001). The
proportion is similar to that in neighboring countries except Lebanon, where breast cancer
accounts for nearly half of all cancers in women (Shamseddine et al., 2004). Among
Palestinian females, breast cancer is the first leading cause of cancer deaths. According to
Palestinian Health Ministry figures, up to 60% of women in Gaza strip who have been
diagnosed with breast cancer were diagnosed after the cancer had already spread in their
bodies. Unfortunately, nutritional assessment of patients with breast cancer are not
adequately investigated in Palestine and there are limited researches was conducted on
breast cancer in Palestine. Therefore, this study could answer important questions related to
the nutritional impact and other risk factors associated with breast cancer among Palestinian
women in Gaza Strip. Furthermore, this study could contribute to the current knowledge
about the interplay of nutritional factors and dietary behavior in breast cancer and to
identify potentially preventable risk factors.
1.4 Hypothesis
There is a relationship between nutrition, dietary behaviors and occurrence of breast
cancer in the Gaza Strip.
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1.5 Goal
To reveal the a relationship between some nutritional factors and dietary behavior
and the occurrence of breast cancer in the Gaza Strip.

1.6 Objectives
1 To determined the effect of dietary behavior on women with breast cancer.
2 To clarify the relationship between cooking pattern and incidence of breast cancer
3 To identify the effect of excess fat consumption on breast cancer.
4 To identify the relationship of anthropometric measures and breast cancer
5 To study the effect of stress on breast cancer.
6 To raise recommendation for policy makers to adopt prevention programs for breast
cancer.
1.7 Context of the study
1.7.1 Geography and demography

The total area of Palestinian territories is 6,257 Km², which comprise West Bank
and Gaza Strip (UNEP, 2003), and the Gaza Strip consist of 5 governorates (North Gaza,
Gaza, Middle Zone, Khan Yunis, and Rafah). According to Palestinian Central Bureau of
Statistics (PCBS, 2013), the total Population of Gaza at end 2013 was about, 1,701,437 in
the Gaza Strip.

1.7.2 Health Service Context

Al shifa hospital is the largest medical health institution within the Gaza Strip
comprises from three hospitals are: Surgery Hospital, Internal Medicine Hospital, Women's
Hospital, with an overall clinical ability has 564 beds. The hospital has five sections
internal: Department of Internal Medicine, Department of general surgery, obstetrics,
pediatrics and the nursery, the emergency department, in addition to the intensive care unit,
the hospital is equipped with three operating theaters and there is General Surgery,
Orthopedic Surgery, Urology Surgery, Ear, Nose and Throat Surgery. There is sections
medical support: radiology department, laboratory and blood bank, physiotherapy, planning
hearing, the planning nerve, tests tissues, Pharmacy, there is specialist clinics such as:
Internal Medicine Clinic , Surgery Clinic, women and childbirth Clinic, ear, nose and throat
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Clinic, orthopedic clinic, kidney and urinary tract Clinic, Rheumatology Clinic, Cancer
Clinic (MoH, 2012b).

1.8 Definition Term
Overweight: Is a body mass index between 25.0 and 29.9 Kg/m2 (WHO, 2014a).
Obesity: is a body mass index greater than or equal to 30.0 Kg/m2 (WHO, 2014a).

Body Mass Index: 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) (WHO, 2013a).

Physical activity: Is defined as any bodily movement produced by skeletal muscles that
require energy expenditure. Physical activity 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, 2013b).
Family History: In medicine, a family history consists of information about disorders from
which the direct blood relatives of the patient have suffered (Rich et al., 2004).
Waist circumference (WC): Is a simple practical measure that is commonly used for
assessing central obesity; therefore, it is a good predictor for obesity related diseases
(Foucan et al., 2002; Janiszewski et al., 2007). 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 is 102 cm and in women is 88 cm (Ross et al., 2008).
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CHAPTER 2
Literature Review
2.1 Breast Cancer
Worldwide, an estimated 14.1 million new cancer cases and 8.2 million cancerrelated 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. More than
half of all cancers (56.8%) and cancer deaths (64.9%) in 2012 occurred in less developed
regions of the world (World Health Organization [WHO], 2013c).

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 (American Cancer Society [ASC], 2012).

Breast cancer arises from breast epithelial tissue and cell division is considered to
play a critical role in the pathogenesis of human breast cancer. Any factor, such as ovarian
hormones and growth factors that increases mitotic activity in breast epithelium may
increase risk. Increased cell proliferation may provide greater opportunity for the
accumulation of random genetic errors, leading to breast tumourigenesis (Calaf, 2006).
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Breast cancer is a malignant tumor that starts in the cells of the breast. A malignant
tumor is a group of cancer cells that can grow into (invade) surrounding tissues or spread
(metastasize) to distant areas of the body. The disease occurs almost entirely in women, but
men can get it, too. In 2003, According to Merck Manual of Diagnosis and Therapy, the
first noticeable symptom of breast cancer is typically a lump that feels different from the
rest of the breast tissue. More than 80% of breast cancer cases are discovered when the
woman feels a lump, the earliest breast cancers are detected by a mammogram according to
American Cancer Society in 2007. Indications of breast cancer other than a lump may
include thickening different from the other breast tissue, one breast becoming larger or
lower, a nipple changing position or shape or becoming inverted, skin puckering or
dimpling, a rash on or around a nipple, discharge from nipple/s, constant pain in part of the
breast or armpit, and swelling beneath the armpit or around the collarbone (Watson, 2008).
Pain (mastodynia) is an unreliable tool in determining the presence or absence of breast
cancer, but may be indicative of other breast health issues.
2.2 Epidemiology of Breast Cancer
Breast cancer is the most frequently diagnosed cancer and the leading cause of
cancer death in females worldwide, accounting for 23% (1.38 million) of the total new
cancer cases and 14% (458,400) of the total cancer deaths in 2008 . About half the breast
cancer cases and 60% of the deaths are estimated to occur in economically developing
countries. In general, incidence rates are high in Western and Northern Europe, Australia,
New Zealand, and North America; intermediate in South America, the Caribbean, and
Northern Africa; and low in sub-Saharan Africa and Asia. The factors that contribute to the
international variation in incidence rates largely stem from differences in reproductive and
hormonal factors and the availability of early detection services (Jemal et al., 2011).
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.
American Cancer Society 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).
Breast cancer is the leading tumor in females, accounting for as high as 37.6% of all
reported tumors in Egyptian females to as low as 27.7% of all reported tumors in Muslim
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Arab females in Palestine 48 territories (Soskolne et al., 2007). These rates were
significantly higher than those reported in Cypriot (57.7), Egyptian (49.6), Jordanian (38.0),
and Arab in Palestine 48 territories (36.7) females (Rennert, 2000). The eastern region of
Saudi Arabia had the highest incidence rate at 26.6 per 100,000 women, followed by
Riyadh at 20.5 and Makkah at 19.4. (Alghamdi 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, 2012a). While the proportion is about
35.4% of new breast cancer cases recorded among females in Palestine (MoH, 2014).
2.3 Determinants of Breast Cancer
Determinants of breast cancer include nutritional and non-nutritional factors.

2.3.1 Nutritional Determinants
Nutritional risk factors associated with breast cancer such as fat intake, carbohydrate
intake, protein intake, fruits and vegetable intake, dietary fiber, phytoestrogens, green tea,
alcohol, and vitamins and minerals.

2.3.1.1 Dietary Fat
Ecological studies showed that populations with high fat intakes generally have
higher rates of breast cancer include an influence on endogenous estrogen levels or on
caloric intake affecting risk factors such as weight gain or age at menarche (Cho et al.,
2003). However, prospective cohort studies have not confirmed a relationship between fat
intake and breast cancer, and clinical trials have not supported a strong association with
total fat (Mahoney et al., 2008).
A meta analysis of case-control and cohort studies showed a non-significant 13%
increase in breast cancer risk among women with the highest level of fat intake compared
with those with the lowest level (Boyd et al., 2003).
The Women’s Health Initiative Dietary Modification Trial assigned women into one
of two groups: the intervention group reduced their fat intake to 20% of calories and the
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comparison group consumed their usual diet. Results showed that a non-significant 9%
reduction in breast cancer incidence in the intervention group compared with the
comparison group after approximately eight years of follow-up (Prentice et al., 2006).
A pooled analysis of cohort studies showed a weak positive association of breast
cancer risk with substituting saturated fat consumption for carbohydrates consumption and
that exchanging saturated for other fatty acids did not significantly affect breast cancer risk
(Smith-Warner et al., 2001).

2.3.1.2 Dairy Products
Dairy products may influence breast cancer risk both positively and negatively.
Some dairy products, such as whole milk and many types of cheese are high in fat, which
may increase breast cancer risk. Also, milk products may contain contaminants such as
pesticides, which have carcinogenic potential, and growth factors such as insulin-growth
factor-I, which have been shown to promote breast cancer cell growth. In contrast, dairy
products may protect against breast cancer through the anti-carcinogenic properties of
vitamin D, a dairy product constituent (Moorman & Terry, 2004).
Several cohort and case-control studies have investigated the association between
dairy product consumption and breast cancer risk. There is no consistent pattern of
increased or decreased breast cancer risk with a high consumption of dairy products as a
whole or when broken down into high-fat and low-fat dairy products, milk, cheese, or butter
(Moorman & Terry, 2004). In a pooled analysis of cohort studies on dairy product intake
and breast cancer risk, the overall relative risks of breast cancer were 0.93 and 1.01
respectively comparing the highest and lowest quartile of total dairy fluids and solids
(Missmer et al., 2002).

2.3.1.3 Meat
Results from studies on the relationship between meat consumption and breast
cancer risk are inconsistent. No significant association was noted between meat
consumption and breast cancer risk in a pooled analysis of prospective studies (Missmer et
al., 2002). However, several studies have found an elevated breast cancer risk with higher
meat intake. A meta-analysis of case-control and cohort studies including more than 25,000
breast cancer cases found that the summary relative risk of breast cancer, comparing the
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highest and lowest levels of meat intake, was 1.17 (Boyd et al., 2003). The Nurses’ Health
Study II found a positive association between red meat intake and risk of estrogen- and
progesterone receptor positive premenopausal breast cancer, with a relative risk of 1.97
(Cho et al., 2006). The UK Women’s cohort study observed a 12% increase in breast cancer
risk per 50 gram increment of meat intake each day (Taylor et al., 2007).
Several hypotheses have been proposed to explain how meat consumption induces
breast carcinogenesis. Red meat is high in bioavailable iron and free iron is associated with
oxidative DNA damage and lipid peroxidation (Kabat et al., 2007).
A nested case-control study of postmenopausal Danish women found a 9% increase
in risk of breast cancer per 25g increment of daily meat consumption (Egeberg et al., 2008).
Most epidemiologic studies that have examined the relationship between fish consumption
or marine fatty acid intake and breast cancer risk did not find any strong association
between them. A review of seven prospective cohort studies concluded that these studies are
only of limited value in clarifying the nutritional impact of fish intake on breast cancer risk,
partly due to limited comparability as a consequence of methodological differences and
short follow up (Terry et al., 2003). Consumption of fish and marine fatty acids are thought
to lower the risk of breast cancer by enhancing the metabolism of estradiol to inactive
catechol estrogens (Terry et al., 2003).

2.3.1.4 Carbohydrate
Ecological studies showed negative associations between carbohydrate intake and
rates of breast cancer. A meta-analysis of cohort studies did not find any strong associations
between dietary glycemic index or glycemic load and breast cancer risk in either pre- or
postmenopausal women (Mulholland et al., 2008). There were non-significant increases in
breast cancer risks for premenopausal (relative risk 1.14) and postmenopausal women
(relative risk 1.11) consuming the highest category of glycemic index compared to the
lowest (Mulholland et al., 2008). Carbohydrate quality may influence breast cancer risk by
affecting insulin resistance and circulating insulin and glucose levels (Stephen et al., 1995).
Italian, population-based, case–control study, both premenopausal and postmenopausal
breast cancer patients had a higher mean dietary glycemic index –a measure of carbohydrate
quality that is based on postprandial blood glucose. Comparing the highest with the lowest
quintiles of glycemic index, the odds ratio was 1.36 (1.14–1.64) (Augustin et al., 2001).
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However, in a Swedish prospective study of dietary patterns including 1328 cases, no
association was found between a ‘Western’ dietary pattern, including refined grains and
sweets, and risk for breast cancer, even when stratified by age (40–49 years versus ≥ 50
years) (Terry et al., 2001).

2.3.1.5 Fruits and Vegetables
Fruit and vegetable consumption may prevent breast cancer through their
antioxidants, fiber, and other nutrients. Six prospective cohort studies have considered the
relation between fruit and vegetable consumption and the incidence of breast cancer
(Holmes & Willett, 2004). The association between fruit and vegetable consumption and
breast cancer risk has been examined in more than 25 case-control studies. A recent
summary of 19 case-control concluded that elevated fruit and vegetable consumption
probably reduces breast cancer risk. Approximately half of the reported associations for all
types of fruit and vegetable groups combined showed at least a 25% reduction in breast
cancer risk, whereas few associations showed more than a 50% elevation in risk. A metaanalysis of 14 case-control and 3 cohort studies reported that breast cancer risk was reduced
by 25% for vegetables and by 6% for fruits for comparisons of high vs. low consumption
(Smith-Warner et al., 2001)

2.3.1.6 Dietary Fiber
Diets that are high in fiber have been hypothesized to protect against breast cancer
by inhibiting the intestinal reabsorption of biliary excreted estrogens. Recently, in a
Swedish cohort including 342 cases, a lower risk for postmenopausal breast cancer for the
highest compared with the lowest quintile of fiber intake was identified (Mattisson et al.,
2004).
Canadian National Breast Screening Study, investigated breast cancer risk
associated with dietary fiber fractions. They found no associations between intake of total,
soluble, insoluble, cereal, fruit, and vegetable fiber, as well as lignin and cellulose, and
breast cancer risk among 89,835 women (Holmes et al., 2004).
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2.3.1.7 Phytoestrogens
Phytoestrogens are naturally occurring plant compounds, which can be classified
into two main types: isoflavones, lignans. Isoflavones, the most frequently studied, are
found in soy products. Lignans are more widespread than isoflavones and occurs in flax
seeds, whole grains, fruit, berries and broccoli (Key et al., 2003).
The chemical structure of phytoestrogen is similar to that of estrogen.
Phytoestrogens compete to bind to estrogen receptors, potentially reducing the effect of the
more potent estrogens, reducing breast cancer risk (Key et al., 2003). However, high-dose
phytoestrogens may increase overall estrogenic activity in postmenopausal women (Holmes
& Willett, 2004).
The main source of phytoestrogens in the Western diet is lignans. Evidence on the
effect of lignans on breast cancer risk has been conflicting. A meta-analysis of observational
studies did not find a significant association between high lignan intake and reduced breast
cancer risk (Velentzis et al., 2009).
A meta-analysis of including both Asian and Caucasian women from 12 casecontrol and six cohort or nested case-control studies showed a 5% decrease in relative breast
cancer risk per 1g of daily soy protein intake in postmenopausal women (Trock et al.,
2006).
A recent meta-analysis separated epidemiological studies conducted in Asian and
Western populations and found that data based on Asian women, mainly from case-control
studies, showed a dose-dependent, statistically significant association between soy intake
and breast cancer risk reduction. However, there was no association of soy intake with
breast cancer risk in the Western population in which the average soy intake was low (Wu
et al., 2008).
A recent study found that soy intake during childhood, adolescence and adult life
was associated with reduced breast cancer risk in Asian-American women, with the
strongest effect for childhood intake (Korde et al., 2009). These results suggested that
exposure to phytoestrogens at critical periods of breast development may be an important
determinant of breast cancer risk (Key et al., 2003).
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2.3.1.8 Green Tea
Green tea containing polyphenols, known as catechins, is an extremely powerful
anti-oxidant that may help protect against cancer by blocking the formation of cancer
causing compounds, and suppressing the activation of carcinogens (Michels et al., 2007).
A meta-analysis of four studies showed a 22% reduction in risk of breast cancer for
highest intake versus non/lowest intake of green tea. The meta-analysis also found that
black tea intake was not related to decreased risk of breast cancer. However, the authors
cautioned that the number of published studies on this topic is too small for the results of
the meta-analysis to be conclusive (Sun et al., 2006).
Tea composition varies with the processing method. Green tea manufacture involves
steaming or pan-drying at high temperature after plucking, resulting in minimal oxidation of
the catechins in the tea leaves (Sun et al., 2006). To make black tea, fresh leaves are
crushed to encourage oxidation and polymerization of catechins in a process known as
fermentation. The amounts of catechins in green tea are up to 10 times those in black tea,
possibly accounting for the lack of risk reduction associated with black tea drinking (Sun et
al., 2006).

2.3.1.9 Alcohol
There is considerable evidence from epidemiological studies that alcohol
consumption increases breast cancer risk. A meta-analysis of cohort studies reported that
breast cancer risk in drinkers was 22% higher than that in nondrinkers and that risk did not
differ significantly by beverage type or menopausal status. The relative risk for breast
cancer increased by 10% for each additional 10g of alcohol consumed per day (Key et al.,
2006). No consistent association between early life alcohol consumption and breast cancer
risk exists (Okasha et al., 2003).
Alcohol intake may increase risk of breast cancer through several mechanisms
(Singletary & Gapstur, 2001). One possibility is that alcohol increases endogenous estrogen
and androgen levels. Also, the effects of alcohol may be mediated by carcinogenic effects of
metabolites such as acetaldehyde and oxygen radicals. Furthermore, alcohol causes
alterations of the immune system and nutritional deficiencies, enhancing mammary
susceptibility to carcinogenesis. Alcohol impairs folate absorption, potentially limiting
tissue folate stores (Halsted et al., 2002). Folate deficiency may lead to deficiencies in the
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DNA repair process, therefore increasing the risk of malignancy. Some of the detrimental
effects of alcohol consumption on breast cancer risk may be reduced by adequate folate
intake (Mahoney et al., 2008).

2.3.1.10 Dietary Vitamins and Minerals
Antioxidants are thought to protect against breast cancer by neutralizing reactive
oxygen species and reducing oxidative DNA damage.
Vitamin A
Vitamin A consists of preformed vitamin A from animal sources, and carotenoids
found primarily in fruits and vegetables. Many carotenoids are potent antioxidants and may
provide a defense against reactive oxygen species that damage DNA. Vitamin A also
regulates cell differentiation, and may thus prevent carcinogenesis (Holmes & Willett,
2004). Some studies have shown significant protective effects of high serum carotenoid
levels against breast cancer (Mahoney et al., 2008).
In a cohort study of Canadian women, a significant protective association between
total vitamin A intake, preformed vitamin A and carotene, and breast cancer was found
(Holmes & Willett, 2004). However, in an extended follow-up of the Canadian cohort (1452
cases) and in a Swedish cohort (1272 cases), little overall association was seen between
intake of carotenoids and breast cancer (Terry et al., 2002)
Vitamin E
Naturally occurring vitamin E exists in eight chemical forms (alpha-, beta-, gamma-,
and delta- tocopherol and alpha-, beta-, gamma-, and delta- tocotrienol) that have varying
levels of biological activity . α tocopherol is the only form that is recognized to meet human
requirements. Vitamin E is found naturally in some foods, and available as a dietary
supplement. "Vitamin E" is the collective name for a group of fat-soluble compounds with
distinctive antioxidant activities (Traber, 2006).
Antioxidant nutrients like vitamin E protect cell constituents from the damaging
effects of free radicals that, if unchecked, might contribute to cancer development. Vitamin
E might also block the formation of carcinogenic nitrosamines formed in the stomach from
nitrites in foods and protect against cancer by enhancing immune function. Unfortunately,
human trials and surveys that have attempted to associate vitamin E intake with cancer
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incidence have found that vitamin E is not beneficial in most cases (Weitberg & Corvese,
1997).
Vitamin E has been shown to be inversely associated with postmenopausal breast
cancer risk in the Danish Diet Cancer and Health Cohort study (Michel et al., 2007).
Vitamin C
Vitamin C (ascorbic acid) can block the formation of carcinogenic nitrosoamines.
Dietary vitamin C intake before breast cancer diagnosis may be associated with breast
cancer survival in Swedish Mammography Cohort study. In addition, post-diagnosis
vitamin C supplementation at the level observed in our population was not associated with
survival (Harris et al., 2013).
In prospective studies no significant overall association between intake of vitamin C
and breast cancer was observed, including with long-term use of vitamin C supplements
(Holmes & Willett, 2004) .
Vitamin D
The primary source of vitamin D is exposure to sunlight. However, dietary vitamin
D also contributes to circulating levels of vitamin D. Vitamin D has been shown to be
inversely associated with premenopausal breast cancer risk in the Nurses’ Health Study.
Relative risk for breast cancer was 0.72 comparing the highest and lowest level of total
vitamin D intake (Shin et al., 2002). High plasma levels of vitamin D have also been found
to be modestly associated with reduced breast cancer risk (Bertone-Johnson et al., 2005).
Vitamin D is thought to reduce breast cancer risk through its active metabolite, 1,25
(OH)2D, which disrupts breast cancer cell growth by apoptosis (Narvaez et al., 2001).
Folate
Data from epidemiologic, clinical, and animal studies suggest that folate exerts dual
effects on the development and progression of cancer (Vogel, 2008). A meta analysis noted
that folate may reduce the increased breast cancer risk associated with moderate or high
consumption of alcohol (Larsson et al., 2007). However, the Prostate, Lung, Colorectal, and
Ovarian Cancer Screening Trial found that the risk of developing breast cancer was
significantly increased by 20% in women reporting supplemental folic acid intake ≥ 400
ug/d compared with those reporting no supplemental intake. Furthermore, although food
folate intake was not significantly related to breast cancer risk, total folate intake, mainly
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from folic acid supplementation, significantly increased breast cancer risk by 32% (Kim,
2006).

2.3.2 Height, Weight, BMI and Fat Distribution Risk Factors
2.3.2.1 Height
A pooled analysis of seven prospective cohort studies showed that greater height is
associated with a greater risk of breast cancer in both pre- and postmenopausal women (van
den Brandt, 2000). In multivariate analyses controlling for reproductive, dietary, and other
risk factors, the pooled relative risk of breast cancer per height increment of 5 cm was 1.02
in premenopausal women and 1.07 in postmenopausal women. Also, height at 14 years of
age, a good proxy for adult height, has been shown to be positively associated with breast
cancer risk in a cohort of 117,415 Danish women. An 11% increase in breast cancer risk
was found for every 5 cm increase in height at 14 years. Adjustment for age at menarche did
not affect this association (Ahlgren, 2004).
Height and breast cancer may share common determinants. Attained height may be
influenced by childhood and adult nutrition. It has been suggested that energy intake in
early life may affect mammary gland mass and therefore be critical in breast carcinogenesis.
Optimal intake of both energy and protein is necessary for growth hormone-stimulated
insulin growth factor-I production (Allen et al., 2002). In addition to promoting growth
during adolescence, insulin-like growth factor-1 acts on mammary epithelium, stimulating
cell proliferation(Yu, 2000). Also, inherited patterns in endogenous hormones and growth
factors may influence both height attained and breast carcinogenesis (Finstad et al., 2009).
2.3.2.2 Weight-Body Mass Index (BMI)
The association between weight and breast cancer risk differs according to
menopausal status. Increased weight or BMI has been shown to decrease breast cancer risk
before menopause but increase risk after menopause (Parkin et al., 2010). The Pooling
Project on Diet and Cancer found that compared with premenopausal women with a BMI of
less than 21 kg/m2, women with a BMI greater than 31kg/m2 had a relative risk of 0.54
Compared with postmenopausal women with a BMI of less than 21 kg/m2, the relative risk
did not continue to increase after a BMI of 28 kg/m2 was attained, at which level the relative
risk was 1.26 (van den Brandt, 2000).
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The negative association of body size with premenopausal breast cancer risk may
also be explained by negative confounding by percentage of mammographic density in the
association between body size and breast cancer risk. BMI has been shown to be negatively
associated with breast cancer risk in premenopausal women before adjusting for percentage
of mammographic density, but positively associated with risk after adjustment (Boyd et al.,
2006).
Obesity may increase breast cancer risk in heavy postmenopausal women by
increasing levels of endogenous estrogen. The main identified source of endogenous
estrogen after menopause is the conversion of androgen to estrogen in adipose tissue, also,
sex-hormone-binding globulin levels fall with increasing BMI, thus increasing the levels of
free estradiol (Friedenreich, 2001). In addition, obesity may increase the concentration of
several circulating cytokines, which stimulate the activities of the enzymes involved in the
synthesis of estrogen (Purohit et al., 2002).
Obesity may also increase breast cancer risk by increasing levels of circulating
insulin, which inhibits the synthesis of insulin-like growth factor binding protein-I and
therefore increases the bioavailability of insulin-like growth factor I (Friedenreich, 2001).
Also, with obesity, there are increased levels of adipose tissue that can store toxins and
serve as a continuous source of carcinogens (McTiernan, 2003).
Adult weight gain has consistently been shown to increase postmenopausal breast
cancer risk. Weight gain throughout adult life was associated with a relative risk ranging
from 0.5 to 1.2 in premenopausal women and 1.4 to 2.5 in postmenopausal women. The
consistent associations observed for weight gain through adult life may be due to the fact
that weight gain reflects mainly an increase in body fat and therefore is a more accurate
measure of adiposity than body weight, which includes both lean and fat mass (McTiernan,
2003).
Much stronger risks with weight gain were found in postmenopausal women who
never used hormone replacement therapy as compared to current or past hormone users
(Morimoto et al., 2002), probably due to the higher estrogen levels obtained from hormone
replacement therapy than those derived from adipose tissue. The timing of weight gain may
also be important in evaluating risk of breast cancer. Adult weight gain that occurs during
childbearing years and menopause, characterized by an increase in central body fat
distribution, theoretically pose a higher risk for breast cancer (Warren & Devine, 2008).
Weight loss, particularly occurring later in life, may decrease breast cancer risk. This
decrease in risk may be mediated through an increase in sex hormone binding globulin,
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reducing abdominal obesity, and a decrease in estrogens with weight loss (Eliassen et al.,
2006).

2.3.2.3 Fat Distribution
Having higher central adiposity, as assessed by waist circumference or waist-hip
ratio, has been shown to increase both premenopausal and postmenopausal breast cancer.
Waist circumference was non-significantly associated with premenopausal breast cancer
risk and significantly associated with postmenopausal breast cancer risk (Gaudet et al.,
2014). Pooled results from cohort studies suggest a 39% lower risk of breast cancer in
postmenopausal women with the smallest waist compared with the largest and a 24% lower
risk in women with the smallest waist-hip ratio (Harvie et al., 2003). Waist circumference
has been found to be a stronger predictor of breast cancer risk than waist-hip ratio, probably
because it is a direct measure of central adiposity (Friedenreich, 2001). Greater central
body fat distribution may increase breast cancer risk through its associations with insulin
resistance, hyperinsulinemia, decreases in sex hormone binding globulin levels, increases in
androgen levels, and the conversion of androgens to estrogen in adipose tissue .

2.3.3 Early-life Nutritional Exposures
Plausible biologic explanations support evidence that exposures in early life may be
particularly important in predicting later breast cancer risk. Breast tissue develops during
puberty, although terminal differentiation of the end buds is attained during lactation after
first pregnancy. This window of undifferentiated cell division appears to result in a period
of susceptibility and increased sensitivity to environmental risk factors (Mahoney et al.,
2008).
Accumulating evidence indicates that early life events and conditions may influence
breast cancer risk later in life. Nutrition in early life may affect height and age at menarche,
which are established breast cancer risk factors. Studies of diet in adolescence have reported
decreased risk for breast cancer with high intakes of milk, vitamin D, vegetable fat, vitamin
E, and soy, and an increased risk with frequent consumption of meat with visible fat and a
high glycemic diet (Mahoney et al., 2008).
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2.3.4 Non-Nutritional Determinants
Breast cancer is a multi-factorial disease where genetic susceptibility, environment
factors, nutrition and other lifestyle factors interact, such as: mutation in BRCA1 and
BRCA2 gene; age at menarche; parity; breastfeeding; age at first birth; body mass index;
height; oral contraceptive use; menopausal hormone therapy use; alcohol consumption;
cigarette smoking and physical activity.

2.3.4.1 Gender
Simply being a woman is the main risk factor for developing breast cancer. Men
can develop breast cancer, but this disease is about 100 times more common among women
than men (American Cancer Society [ASC], 2012). This is likely because men have less of
the female hormones estrogen and progesterone, which can promote breast cancer cell
growth.

2.3.4.2 Aging
The incidence of breast cancer increases with age, doubling nearly every 10 years
until the menopause when the rate slows dramatically. About 1 out of 8 invasive breast
cancers are found in women younger than 45, while about 2 of 3 invasive breast cancers are
found in women age 55 or older (humber and Yorkshire coast cancer network
Guidelines[HYCCN], 2011).

2.3.4.3 Family History of Breast Cancer / Genetic Factors
Family history of breast cancer is one of the most well-established breast cancer risk
factors. A reanalysis of data from 52 individual epidemiological studies showed that 12% of
women with breast cancer had one affected relative and 1% had two or more affected
family members. The risk increases progressively with numbers of affected relatives
compared with women who had no affected relative, the relative risks were 1.8, 2.9, and 3.9
respectively for one, two, and three or more affected first-degree relatives (Eisen & Irwin,
2001)
Genetic factors are thought to contribute to approximately 5% of all breast cancer
cases, but to 25% of cases diagnosed before age 30 years (Vogel, 2008). Several breast
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cancer susceptibility genes have been identified.

Mutations in high penetrance breast

cancer genes, such as BRCA1 and BRCA2, confer a greater than tenfold relative risk of
breast cancer and are responsible for disease in a substantial portion of very high risk
families (those with four or more cases among close relatives). Low penetrance breast
cancer predisposition alleles confer a relative risk of breast cancer of less than 1.5. Since
these alleles occur at a high frequency in the general population, their population
attributable risks are comparatively high, with a risk of 13% - 16% for the alleles of
stronger effects (Turnbull & Rahman, 2008).

In developed countries it is estimated that hereditary factors contribute around a
quarter of inter individual differences in susceptibility to breast cancer, while environmental
and lifestyle factors contribute the remaining three-quarters (Key et al., 2001).
Various common genetic susceptibility have been identified for breast cancer;
however, it is unclear how they combine with lifestyle/environmental risk factors to
influence risk. Study gene–environment interactions in women of European ancestry,
examined whether the relative risks associated with 23 single nucleotide polymorphisms
were modified by 10 established environmental risk factors (age at menarche, parity,
breastfeeding, body mass index, height, oral contraceptive use, menopausal hormone
therapy use, alcohol consumption, cigarette smoking, physical activity) . Found strong
evidence that the risk of breast cancer associated with some common genetic variants may
vary with environmental risk factors (Nickels et al., 2013).

In a population-based case-control-family study performed in Germany investigated
main effects for environmental/lifestyle factors and genetic susceptibility and gene–
environment interaction. Familial predisposition showed the strongest main effect and the
estimated gene carrier probability gave the best fit. High parity and longer duration of
breastfeeding reduced breast cancer risk significantly, a history of abortions increased risk
and age at menarche showed no significant effect, and found significant gene–environment
interaction between parity and genetic susceptibility,

high parity was less protective and

Later age at menarche was protective in women with a positive family history. No evidence
for gene–environment interaction was found for breastfeeding and abortion (Becher et al.,
2003).
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2.3.4.4 Breast Density
Mammographic density is related to the risk of breast cancer. Density relates to the
relative amounts of fat, connective tissue and epithelial tissue in the breast. Breasts with a
higher proportion of fatty tissue are less dense. Cancer is less easily detected in denser
breasts. Compared with women with less than 10% density in their breasts, women with
more than 75% density in their breasts are nearly five times more likely to develop breast
cancer (Boyd et al., 2007). Women with dense breasts have a higher risk of breast cancer
than women with less dense breasts. Unfortunately, dense breast tissue can also make
mammograms less accurate.

2.3.4.5 Reproductive Risk Factors
Epidemiological studies revealed an association between reproductive risk factors
such as age at menarche, age at first live birth, parity, and breastfeeding practices and
occurrence of breast cancer.

Age at Menarche
Early age at menarche has been consistently associated with an increased risk of
breast cancer. A10-20% increase in breast cancer risk was observed in women who reached
menarche at less than 12 years of age compared to those at more than 14 years of age, likely
because of an increase in lifetime exposure to ovarian hormones due to earlier onset of
regular ovulatory menstrual cycles (Dumitrescu & Cotarla 2005). Relative risk for
premenopausal breast cancer is reduced by an estimated 7% for each year that menarche is
delayed after age 12 years, and by 3% for postmenopausal breast cancer (Clavel, 2002).
Parity and Age at First Live Birth
Parity and early age at first full-term pregnancy have been shown to be
associated

with

decreased

risk

for

breast

cancer.

Parous

women

have

approximately half of the risk of nulliparous women. Women whose first live birth
was at age 20 years or earlier have approximately half the breast cancer risk of
women whose first birth was at 30 years or older. However, parous women who
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experience their first pregnancy at an older age (generally considered to be after
the age of 35) are at a higher risk than nulliparous women.
In contrast with the long-term protective effects of full-term pregnancies on breast cancer
risk, studies have shown that the immediate effect of a pregnancy is to temporarily increase
risk. Breast cancer risk has been shown to be increased for 10 years following the last fullterm pregnancy. The increase in risk during and after pregnancy may be attributed to
hormonal changes of the full-term pregnancy, such as the large increases in estradiol and
progesterone. In the long run, this short-term adverse effect of a completed pregnancy may
be replaced by the protective effect, which may be the result of the differentiation of
mammary tissue during pregnancy and a permanent reduction in prolactin production
(Russo et al., 2005).

Findings regarding the association between spontaneous and induced abortion are
inconsistent. The lack of an association in several large prospective studies suggests that
breast cancer risk does not appear to be associated with an increased number of either
spontaneous or induced abortions (Beral et al.,2004). However, there was some evidence of
a slight increase in the risk of breast cancer among women who reported having had 2 or
more spontaneous abortions (Reeves et al., 2006). The hormonal changes that take place in
pregnancy cause breast tissue to proliferate and differentiate. Abortion interrupts this
process and may leave the proliferated, undifferentiated breast tissue at higher risk of
carcinogenesis. (Kitchen et al., 2005).

2.3.4.6 Breastfeeding
Some studies suggest that breastfeeding may slightly lower breast cancer risk,
especially if breastfeeding is continued for 1½ to 2 years (ASC, 2012). Collaborative
reanalysis of individual data from 47 epidemiological studies in 30 countries, including
50302 women with breast cancer and 96973 women without the disease, found that
prolonged lactation has been demonstrated to have a protective effect. There is a decrease
of 4.3% in the relative risk of breast cancer for every 12 months of lactation, in addition to a
7% decrease for every birth (Heuch et al., 2002). Breastfeeding is thought to reduce breast
cancer risk by reducing the total number of ovulatory menstrual cycles and consequently
cumulative ovarian hormone exposure (ASC, 2012).
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2.3.4.7 Hormones and Growth Factors
Studies showed that androgen, estrogen, prolactin, and insulin growth factor-I
associated with increased incidence of breast cancer.
Androgen and Estrogen
Reproductive risk factors are well known to influence breast cancer risk by
modulating

endogenous

hormone

levels.

Androgens

such

as

testosterone

and

androstenedione can be aromatized into estrogens, either in the ovaries or in fat tissues. A
reanalysis of individual data from nine prospective studies on 663 postmenopausal women
who developed breast cancer and 1765 women who did not found that breast cancer risk
increased statistically significantly with increasing serum concentrations of sex hormones
including total and free estradiol, androstenedione, and testosterone (Key et al., 2002).
Postmenopausal women whose serum sex hormone levels were in the top quintile were
found to have a roughly twofold higher risk for breast cancer than those with serum
concentrations in the bottom quintile (Key et al., 2002).

Prolactin
Prolactin, which is secreted by the anterior pituitary gland, is essential in mammary
gland development and lactation. It increases cell proliferation and decreases apoptosis in
the breast. Results from the Nurses’ Health Study showed a positive association between
plasma prolactin and both pre- and postmenopausal breast cancer risk, with a relative risk of
1.3 in the top quartile compared to the bottom quartile (Tworoger, 2007). Risk estimates did
not vary by menopausal status.
Insulin Growth Factor-I
Insulin growth factor-I is a known mitogen to breast epithelial cells that is produced
in the liver and the breast, in response to growth hormone secreted by the pituitary, and that
is involved in the growth and development of terminal end buds in the breast, insulin
increases the bioavailability of insulin growth factor-I by inhibiting the synthesis of insulinlike growth factor binding protein-I (Schernhammer, 2006).
A meta-analysis of case-control and cohort studies including 3,609 cases and 7,137
controls found that compared to women with the lowest level of insulin-like growth factor-I,
those with the highest level had an odds ratio of 1.93 for premenopausal breast cancer,
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while no association was found between insulin-like growth factor-I levels and
postmenopausal breast cancer risk (Renehan, 2004).

2.3.4.8 Exogenous Hormone Use
Oral Contraceptives
Most oral contraceptive formulations are a combination of ethinyl estradiol or
mestranol and a progestin. Initial concern was focused on the possibility that the hormones
in an oral contraceptive would provide higher levels of estrogen and progestin during an
oral contraceptive cycle than the woman would have produced during a normal ovulatory
cycle. In this US- Breast Cancer Research, the average estrogen dose in oral contraceptives
used today is much lower than those used in the 1960’s when oral contraceptives were
introduced. The risk of oral contraceptive use in women is similar regardless of a woman’s
family history, ethnic origin, and years of education, age at menarche, height, weight,
menopausal status and alcohol consumption (Cancer Stats-Publication- Breast Cancer-UK,
2009).
Ever use of oral contraceptives was associated with a very small increase in risk
breast cancer. The greatest risk was observed among current users, with the risk decreasing
after stopping use. There was no increased risk in women who had discontinued use 10 or
more years ago (Cancer Stats-Publication- Breast Cancer-UK, 2009).
Recent use of oral contraceptive pills is associated with a modest risk of breast
cancer among very young women. In this US population-based case-control study, we
evaluated whether the excess risk associated with recent oral contraceptive use is ubiquitous
for all pill types or attributable to specific oral contraceptive preparations. Hormonal
content and potency of combination oral contraceptives used for the longest duration within
5 years of interview for breast cancer cases aged 20-44 years (N=1640) were compared with
age-matched community controls (N=1492). Women who recently used oral contraceptives
containing more than 35 microg of ethinyl oestradiol per pill were at higher risk of breast
cancer than users of lower dose preparations when compared to never users (relative risks of
1.99 and 1.27, P <0.01) (Althuis et al., 2003).
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Hormone Replacement Therapy (HRT)
Hormone Replacement Therapy use increases the risk of breast cancer and reduces
the sensitivity of mammography (Banks, 2001). The increase in breast cancer risk
associated with hormone replacement therapy depends on the duration of exposure and
whether estrogen is used alone or in combination with progestins. A reanalysis of data from
51 studies reported that current or recent use of hormone replacement therapy increases the
relative risk of breast cancer by 2.3% for each year of use. Long-term use for five years or
more among current or recent users appears to be associated with increase in breast cancer
risk (Santen et al., 2010). The effect is substantially greater for estrogen-progestagen
combinations than for estrogen only HRT. Risk increases with duration of use, the risk for
current users of estrogen-progestagen combinations for 10 or more years was 2.31
compared to 1.74 for 1-4 years of use (Beral, 2003).

2.3.4.9 Socioeconomic Status
Higher socioeconomic status has been associated with a greater risk for breast
cancer. Developed countries have much higher breast cancer rates than developing
countries. This correlation between socioeconomic status and breast cancer risk has also
appeared at both the individual and community level within countries that have economic
diversity in their populations (Webster et al., 2008).
Educational level serves reasonably well as a proxy for socioeconomic status. The
higher breast cancer risk among well-educated women appears to be attributable to greater
exposure to breast cancer risk factors such as later age at first live birth, having few or no
children, and more frequent use of oral contraceptives and hormone therapy (Hvidtfeldt et
al., 2013)
Using 50-year data from the Wisconsin Longitudinal Study (N =4,275) and
structural equation modeling, we found a negative direct effect of early-life socioeconomic
status, indicating that women from higher socioeconomic status family background had
lower breast cancer prevalence than women from lower socioeconomic status families.
Additionally, early-life socioeconomic status has a positive indirect effect on breast cancer
via women's adult socioeconomic status and age at first birth. Were it not for their higher
socioeconomic status in adulthood and delayed childbearing, women from higher
socioeconomic status families of origin would have had lower breast cancer prevalence than
25

women from lower socioeconomic status families. Early-life socioeconomic status may
affect women's reproductive behaviors directly by shaping women's childbearing
preferences. In addition, early-life socioeconomic status may influence women's
reproductive behaviors indirectly through women's educational attainment. Parents’
socioeconomic status is positively associated with children's education. In turn, women with
higher education have lower fertility, later age at first birth, and a greater prevalence of
childlessness (Pudrovska et al., 2012).

2.3.4.10 Work at Night
Several occupational studies have demonstrated that women who consistently work
night shifts have increased breast cancer risk, although not all reports have found evidence
for this relationship. Methodological differences between studies, including definitions of
“shift work” and “night,” as well as lack of consistent attention to confounding factors such
as sleep deprivation or other lifestyle factors, may explain some of the differences in results
between individual studies (Bonde et al., 2012)
The most thoroughly studied mechanism to explain the effects of night-shift work is
called the light-at-night (LAN) hypothesis. Increasing exposure to light, especially bright
indoor lights, at times outside of normal daylight hours, decreases secretion of melatonin.
Melatonin is a hormone secreted by the pineal gland in response to decreases in ambient
light. Normal high levels of melatonin at night are important for regulation of both pituitary
and ovarian hormones (including the naturally secreted estrogen, estradiol), and for
suppressing the local production of estrogen resulting from the conversion of androgens into
estrogen in the breast tumor cells (Cohen et al., 2007).

2.3.4.11 Stressful life Events and Risk of Breast Cancer
Stress is defined as an alteration in the body's hormonal and neuronal secretions
caused by the central nervous system in response to a perceived threat.
The authors prospectively investigated the relation between stressful life events and risk of
breast cancer among 10,808 women from the Finnish Twin Cohort. Found
divorce/separation, death of a husband and death of a close relative or friend were all
associated with increased risk of breast cancer. The findings suggest a role for life events in
breast cancer etiology through hormonal or other mechanisms (Lillberg et al., 2003).
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2.3.4.12 Lifestyle Factors
Cooking Behavior and Breast Cancer
Carcinogenic heterocyclic amines are formed in meat during high temperature
cooking. Several studies have demonstrated that a high exposure to heterocyclic aromatic
amines through broiled or well-done meat is associated with increased breast cancer risk
(Hanf & Gonder, 2005). A population-based case-control study, conducted in Long Island,
found that consumption of meats cooked by methods that promote carcinogen formation
may increase risk of postmenopausal breast cancer (Steck et al., 2007).
Smoking
An Expert Panel concluded that the associations between active smoking and both
pre- and postmenopausal breast cancer are consistent with causality, based on current
evidence about the relationship between breast cancer and active exposure to tobacco
smoke. Recent studies suggest that early age of smoking commencement is associated with
a 20% increase in breast cancer risk. A recent cohort study has found a 3% increase of
relative breast cancer risk per pack-year of smoking between age at menarche and first live
birth. Also, data from a number of recent cohort studies suggest that higher pack-years of
smoking and longer duration of smoking may increase breast cancer risk by 10 to 30%. In
addition, a recent case-control study found a doubling of breast cancer risk associated with
five or more pack-years of smoking in women under age 50 who were carriers of mutations
in BRCA1 and BRCA2. Based on current evidence, the Panel also concluded that the
association between second hand smoke and breast cancer in younger, primarily
premenopausal women is consistent with causality, and that the evidence is considered
insufficient to make a determination of causality on second hand smoke and
postmenopausal breast cancer. Results from meta-analyses by the California Environmental
Protection Agency and the U.S. Surgeon General 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. Other studies published since these reports
continued to show the similar patterns of breast cancer risks associated with second hand
smoking (Collishaw et al., 2009; ASC, 2012).
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Physical Activity
A large number of studies have assessed the association between physical activity
and breast cancer risk. A recent review found an approximately 25% decrease in breast
cancer risk among the most physically active women compared with the least active women
in 47 of 62 studies included in the review (Friedenreich & Cust, 2008). The results of a
trend analysis of 17 case-control studies suggest a 6% reduction in risk for each additional
hour of physical activity per week assuming that the level of activity would be sustained
(Monninkhof et al., 2007). So far, the critical time periods in life with respect to physical
activity and breast carcinogenesis are unknown and it is not clear what combination of
frequency, duration, and intensity of physical activity is optimal to reduce the risk of breast
cancer (Monninkhof et al., 2007). Larger decreases in risk were observed for recreational
activity, lifetime or later life activity, vigorous activity, and among postmenopausal women
(Friedenreich & Cust, 2008). Activity performed in early life was also shown to decrease
breast cancer risk. A meta-analysis of 19 case-control and 4 cohort studies has shown a 20%
breast cancer risk reduction associated with physical activity performed in adolescence and
young adulthood (12 – 24 years) . Breast cancer risk drops by 3% for each 1-hour increase
in recreational physical activity per week during adolescence (Lagerrose et al., 2004).

2.3.5 Influence of Biochemical Investigation
Lipids are the major cell membrane components essential for various biological
functions including cell growth and division of normal and malignant tissues. Plasma lipids
level reflects dietary lipid intake in individuals. There are several reports of elevated plasma
lipid level such as total lipids, phospholipids, triglycerides (TG), total-cholesterol (TCHOL), low density lipoprotein-cholesterol (LDL-C) and free fatty acids in pre and postmenopausal breast cancer patients. It has been postulated that changes in the concentration
of serum lipids in the breast cancer patients could result in an increase production of tumor
necrosis factor and inhibit adipose lipoprotein lipase activity by the action of insulin
(Laisupasin et al., 2013)
A meta-analysis of case-control including Blood samples were collected from 249
patients with early stage breast cancer and 154 normal controls for serum lipid profiles (TCHOL, TG, HDL-C, LDL-C and VLDL-C) found that increased serum lipid profiles may
associated with breast cancer risk. Further studies to group important factors including,
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cancer stages, types of cancer, parity, and menopausal status that may affect to lipid profiles
in breast cancer patients along with an investigation. However, there was some evidence of
the alterations in lipid profile levels showed a significant correlation with breast cancer risk,
disease status, and treatment outcome (Shah et al., 2008).

29

CHAPTER 3
Maternal and Methods
3.1 Study Design
A retrospective case control study was conducted at the oncology clinic to women with breast
cancer at Al Shifa hospital in Gaza

3.2 Study setting
The cases were interviewed at Al Shifa hospital in oncology clinic while the controls at
orthopedic department.
3.3 Study Population
The target population was breast cancer patients attending Al Shifa hospital and the controls
were without any suspicion of breast cancer at other departments. They were recruited
according to the inclusion criteria of the study after getting their consent.
3.4 Sampling and Sample Size
A Purposeful, non-random sample included 150 participants divided into two groups
according to the eligibility criteria. Participants were allocated into: group A (n = 75)
patients with newly diagnosed breast cancer; group B (n = 75) patients without any
suspicion of breast cancer and used as a control.
3.5 Study Timeframe
The study was started at the beginning of September, 2012 after seeking ethical approval.
Data collection was started at the 2nd of February, 2013 and continued untill July 25th, 2013.
3.6 Selection Criteria
Subjects who were eligible to participate in the study were those who met the following
criteria.

31

3.6.1 Inclusion Criteria
Case and Control
-

Case were defined as women who were newly diagnosed with breast cancer.

-

Control was defined as women free of breast cancer. Control were cross matched
with age of cases (± 5 years).

3.6.2 Exclusion Criteria
 Patients with organ failure such as:
 Kidney disease
 Hepatic disease.
 Heart disease
 Other cancer
3.7 Data Collection
3.7.1 Interview Questionnaire
Semi-structured face to face interviews were conducted (Annex X3) e.g., personal data such
as gender, age, marital status, residency, education level etc; family and present history of
disease; dietary behavior and lifestyle.

3.7.2 Food Frequency Questionnaire
Food frequency questionnaire was prepared (FFQ) (Annex X4). The FFQ investigate the
patient food intake and focus on specific groups of foods and their frequency of
consumption (the number of times per day the patient eats). The groups of food included
meat, fish, eggs, dietary products, fruits & vegetables, grains, nuts & seeds, beverages,
herbs, spices, oils and sweets.
3.7.3 Anthropometric Measurements
Standard techniques were adopted for obtaining anthropometric measurements. Seca
stadiometer was used to measure height. Weight was measured using Seca weighing scale
and waist circumference (WC) was measured using tape measure. Weighing scale calibrated
by constant weigh. Participants were weighed with essential clothing and without shoes.
Body Mass Index (BMI) was calculated according to equation BMI= weight (kg)/height
(m)2.
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3.7.4 Biochemical Investigations


The participants fasted 12 hours before blood analysis.



Five ml blood samples were obtained by venipuncture and divided into two tubes,
one for lipid profile analysis and the other for complete blood count.



For CBC analysis the blood was drawn in tube with anticoagulant and analyzed
using using Cell-Dyn 1800 (made in Germany)



For analysis Blood lipid profile included: total cholesterol, LDL-C, HDL-C, and TG.
The serum was obtained by centrifugation (Centurion Scientific, C2 Series) at 3000
rpm (5 min.) and the serum was left at room temperature for 30 min.



Lipid profile was determined using cholesterol Kit, HDL Kit, TG Kit and analyzed
using Response 910 Diagnostic system (made in Germany).

3.7.4.1 Total Cholesterol Determination
3.7.4.1.1 Method Procedure
Table 3.1 Summary of method procedure of cholesterol total
Blank

Standard

Sample

1000 μL

1000 μL

1000 μL

10 μL

-

-

Standard

-

10 μL

-

Sample

-

-

10 μL

Reagent A
Distilled H2O

Mix and incubate for 10 minutes at 37 º C. Read the absorbance (A) of the standard
and sample at 510 (500-546) nm against Blank. Color is stable for 60 minutes,
protected from light

3.7.4.1.2 Calculation
Cholesterol[mg/dl] = A sample /A standard X 2000
3.7.4.1.3 Normal range of total cholesterol

Recommended values

> 200 mg/dL (5.17 mmol/l)

Upper limit

200 ÷ 239 mg/dL (5.2-6.2 mmol/l)

High values

≥ 240 mg/dL (6.21mmol/l)
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3.7.4.2 HDL Cholesterol Determination
Spectrum Diagnostics HDL cholesterol reagent is intended for the in- vitro quantitative,
diagnostic determination of HDL cholesterol in human serum, heparinized or EDTA
plasma. EDTA and heparin may be used as anticoagulant.
Stability: 7 day at 2-8 º C
4 day at 20-25 º C
3.7.4.2.1 Method Procedure
1- Precipitation
Pipette into centrifuge tubes
Reagent

0.5 ml

Specimen

0.2 ml

Mix and incubate for 10 minutes at room temperature, then centrifuge for
10 minutes at 4000 rpm.
2-Cholesterol – Liquizyme
Pipette into test tubes:
Table 3.2 Summary of method procedure of HDL cholesterol
Blank

Specimen

Distilled water

50 μL

-

Specimen supernatant

-

50 μL

Cholesterol Reagent

1 μL

1 μL

Mix, incubate for 10 minutes at 20 -25° C or 5 minutes at 37°C. Measure the
absorbance of the specimen against reagent blank at 546 nm (500 -550) within
60 minutes.

3.7.4.2.2 Calculation
HDL cholesterol conc. (mg/dL) =A (sample) × 570
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3.7.4.2.3 Normal range of HDL cholesterol

Females

48.6 -75 mg/dL

1.26 -1.94 mmol

Males

41.0 -58.7 mg/dl

1.06 -1.52 mmol

Childern

51.8 -71.9 mg/dl

1.34 – 1.86 mmol

3.7.4.3 LDL cholesterol Determination
3.7.4.3.1 Calculate LDL cholesterol
In mg/dl
LDL cholesterol = Total cholesterol – Triglycerides/5 –HDL cholesterol
In mmol/l
LDL cholesterol = Total cholesterol –Triglycerides/2.2 –HDL cholesterol

3.7.4.3.2 Normal range of LDL cholesterol
Desirable

Standard

Increased
Level

LDL Cholesterol

>150

150 -190

<190

>3.38

3.38 -4.91

<4.91

mg/dl
Mmol/l
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Risk

3.7.4.4 Triglycerides Determination
3.7.4.4. 1 Method Procedure
1-Assay Condition
- Wavelenght:……………………………….505nm.(490-550)
-Cuvette:……………………………………1cm light path
-Temperature:………………………………37º C/15-25º C
2- Adjust the instrument to zero with Blank of reagent.
3-Pipette into a cuvette:
Blank

Calibrator

Sample

1.0 μL

1.0 μL

1.0 μL

Calibrator

-

10 μL

-

Sample

-

-

10 μL

R

4-Mix and incubate for 5 minutes at 37º C or 10 minutes at room temperature (15-25º C)
5-Read the absorbance (A) of the sample and calibrator, against the Blank. The colour is
stable at least 30 minutes
3.7.4.4. 2 Calculation
Triglyceride (mg/dl) = (A) Sample / (A) Standard × 200 (Calibrator conc.)
Conversion Factor (mg/dl) × 0.0113 = mmol/L
3.7.4.4. 3 Reference Values
Less than 250 mg/dL

Normal

250 – 500 mg/dL

Borderline

500 mg/dL and above

High
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3.8 Ethical Consideration
 Approval letters from Dean of college of pharmacy.
 Approval of Dean of postgraduate studies & research affairs.
 Approval of Ministry of Health (Annex X1).
 Consent of the volunteer ( Annex X2).
3.9 Pilot Study
A pilot study had been conducted before starting real data collection. It served as a pre-test
for the questionnaire and to detect the response rate of the study subjects. Ten cases and ten
controls were chosen for pilot study and then excluded from the study sample. Subjects
have asked questions and received answers and they gave consent for participation in this
study. The participants have the right of withdrawal at any time and their withdrawal will
not affect the provided health service for them. Also they agreed to abide by the rules of the
study. All subjects were invited to share in the pilot study were agreed.
3.10 Statistical Analysis
Statistical analysis was performed using SPSS program version 19. Statistical analyses
include:


Definition of variables.



Data entry and cleaning.



Data frequencies.



Cross tabulation.



Tests used are Chi-square and T-test.

36

CHAPTER 4
Results
In this chapter the most important findings in the study regarding nutritional factors
and dietary behavior and the occurrence of breast cancer in the Gaza Strip were presented.
4.1 Socioeconomic characteristics of the study sample
Table 4.1 showed distribution of the participants according to their personal characteristics
as age, marital status, residency, education level, patient occupation, and income
4.1.1 Age
Descriptive analysis showed that the average age of cases (51.03±7.84) is older than
controls (46.33±8.87). Participants’ age were divided into two categories less than or equal
to 45 years old and the other is 45 years or more. Most of the participants were >45 years
(62.7%) and 72% of breast cancer patients were >45 years old while 53.3% of controls were
>45 years (Table 4.1). Statistically significant difference was found between cases and controls
regarding the age (P =0.014)

4.1.2 Marital status
The marital status of participants was divided into four categories included: single,
married, divorced and widowed state. (83.3%) of the participants were married. breast
cancer patients were single which represented (6.7%) and only one of the control was single
which represented 1.3%. No statistically significant difference was found between the cases
and controls regarding the marital status (P =0.23)

4.1.3 Residency
The study sample involved participants from the five governorates of the Gaza Strip.
The majority of the participants were from Gaza governorate represented (72.0%). About
(90.7%) of the control were from Gaza governorate which was higher than the cases
(53.3%). Nineteen participants which represented (12.7%) were from Middle zone, (24%)
of them having breast cancer and only one which represented (1.3%) was without breast
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cancer. Four participants (2.7%) were from Khanyonis and Rafah Governorate, 3(4.0%) of
them having breast cancer and only one (1.3%) was without breast cancer. Statistically
significant difference was found between cases and controls regarding the residency (P

<0.001).

4.1.4 Education Level
The education level was divided into 4 categories: illiterate; basic education;
secondary; university & higher. The rate of illiteracy among the study participants was
8.7%. The majority of cases (41.3%) have basic education level in comparison with 28.0%
among controls. No statistically significant difference was found between cases and controls
regarding the education level (P =0.33).
4.1.5 Patient Occupation
Most of the participants were Housewife which represented (88.0%). Among cases,
the percentage of Housewife was 90.7% which was higher than controls (85.3% ); however,
the difference was not statistically significant (P =0.226).

4.1.6 Income
Family income data was analyzed in a way to determine income per capita per day.
Income per capita was grouped into two categories according to the poverty line endorsed
by The World Bank: those with income of less than 2 American dollars ($) per day and
those with 2 $ per day or more. The results in Table 4.1 showed that (52.7%) of participants
have income of less than 2 $ per day. The percentage of cases living under the poverty line
(58.7%) was higher than controls (46.7%). However, no statistical difference was estimated
between cases and controls regarding income (P =0.095).
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Table 4.1 Distribution of Participants according to their Socioeconomic Status

Age
≤ 45
> 45
Total
Marital Status
Single
Married
Divorced
Widow
Total
Residency( Governorate)
North
Gaza

Cases
Positive BC
No (%)
21 (28.0)
54 (72.0)
75 (100.0)
No (%)
5 (6.7)
59 (78.7)
1 (1.3)
10 (13.3)
75 (100.0)
No (%)
14 (18.7)
40 (53.3)

Controls
Negative BC
No (%)
35 (46.7)
40 (53.3)
75 (100.0)
No (%)
1 (1.3)
66 (88.0)
0 (0.0)
8 (10.7)
75 (100.0)
No (%)
5 (6.7)
68 (90.7)

Middle Zone

18 (24.0)

1 (1.3)

Personal Data

Khanyonis and Rafah
3 (4.0)
1 (1.3)
Total
75 (100.0)
75 (100.0)
Education Level
No (%)
No (%)
Illiterate
6 (8.0)
7 (9.3)
Basic education
31 (41.3)
21 (28.0)
Secondary
26 (34.7)
29 (38.7)
University or higher
12 (16.0)
18 (24.0)
Total
75 (100.0)
75 (100.0)
Patient Occupation
No (%)
No (%)
Employed
7 (9.3)
11 (14.7)
Housewife
68 (90.7)
64 (85.3)
Total
75 (100.0)
75 (100.0)
Income
No (%)
No (%)
<2$
44 (58.7)
35 (46.7)
≥2$
31 (41.3)
40 (53.3)
Total
75 (100.0)
75 (100.0)
*Statistically Significant (Significant correlation at 0.05 level)

Total
No (%)
56 (37.3)
94 (62.7)
150 (100.0)
No (%)
6 (4.0)
125 (83.3)
1 (0.7)
18 (12.0)
150 (100.0)
No (%)
19 (12.7)
108 (72.0)

P value

0.014*

0.230

< 0.001*

19 (12.7)
4 (2.7)
150 (100.0)
No (%)
13 (8.7)
52 (34.7)
55 (36.7)
30 (20.0)
150 (100.0)
No (%)
18 (12.0)
132 (88.0)
150 (100.0)
No (%)
79 (52.7)
71 (47.3)
150 (100.0)

0.330

0.226

0.095

4.2 Distribution of participants by family history of breast cancer
A statistically significant difference was found between cases and controls regarding
family history of breast cancer (p <0.001) as shown in Table 4.2. Sixteen (10.7%) of the
participants have family history of breast cancer of which 15 had breast cancer.
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Table 4.2 Distribution of Participants by Family History of Breast Cancer
Family
Cancer

History

of

Breast

Cases
Positive BC
No (%)
15 (20.0)
60 (80.0)
75 (100.0)

Controls
Negative BC
No (%)
1 (1.3)
74 (98.7)
75 (100.0)

Yes
No
Total
*Statistically Significant (Significant correlation at 0.05 level)

Total

P value

No (%)
16 (10.7)
134 (89.3)
150 (100.0)

< 0.001*

Family History of Breast Cancer
Case

Control

98.7%
80%
20%
1.3%
Yes

No

Figure 4.1. Distribution of participants by family history of breast cancer

4.3 Distribution of participants by menarche, marital and menopause age
4.3.1 Menarche age
The mean age of menarche among cases and controls was found to be 13.51 and
13.12 years, respectively. There is convincing evidence that the mean of menarche age for
case was higher than the mean for control. This result indicates statistically significant (p=
0.039 ( Table 4.3).

4.3.2 Marital age
Table 4.3 showed that the mean marital age among cases (20.99 year) which was
higher than controls (18.26 year) and this difference was statistically significant (p> 0.001).
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4.3.3 Menopause age
The mean menopause age for cases and controls was 49.97 and 50.18 years,
respectively as shown in (Table 4.3). However, this difference was not statistically
significant (p=0.842).

Table 4.3 Two Independent t test of study participants and menarche, marital and
menopause age
Variable
Subject
Positive BC
Menarche
Negative
BC
age (years)
Marital age1 Positive BC
Negative BC
(years)
2
Positive BC
Menopause
Negative BC
age (years)

Number
75
75
70
74
33
11

Mean
13.51
13.12
20.99
18.26
49.97
50.18

SD
1.545
1.065
6.222
3.066
3.157
2.639

t –test

P value

1.784

0.039*

3.309

> 0.001*

-0.200

0.842

*Statistically Significant (Significant correlation at 0.05 level)
1
Six participants was single (unmarried)
2
only 44 participants are in menopause and 106 are still menstruating

4.4 Distribution of participants by menstrual history and fertility
4.4.1 Menstrual history
The percentage of the participants who had regular menstrual history was 93.3%.
92.0% of the cases have regular menstrual history which is lower than controls (94.7%).
However, the difference was not statistically significant (p =0.373) (Table 4.4).

4.4.2 Fertility
The results shown in Table 4.4 revealed that the percentage of the fertile participants
was 96.5%. Among the cases, the fertility was (92.9%) where is lower than the control
(100%). This difference was statistically significant (p =0.025).
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Table 4.4 Distribution of Participants by Menstrual History and Fertility
Variable
Menstrual History
Regular
Irregular
Total
Fertility

Cases
Positive BC
No (%)
69 (92.0)
6 (8.0)
75 (100.0)
No (%)

Controls
Negative BC
No (%)
71 (94.7)
4 (5.3)
75 (100.0)
No (%)

Fertile
65 (92.9)
74 (100.0)
Infertile
5 (7.1)
0 (0.0)
Total
70 (100.0)
74 (100.0)
*Statistically Significant (Significant correlation at 0.05 level)

Total

P value

No (%)
140 (93.3)
10 (6.7)
150 (100.0)
No (%)

0.373

139 (96.5)
5 (3.5)
144 (100.0)

Six participants was single (unmarried)

Figure 4.2 Distribution of participants by fertility
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0.025*

4.5 Obstetric history of the current pregnancy
4.5.1 First baby
The mean number of years for waiting the first baby for both cases and controls was
1.32 and 1.35, respectively. This difference was not statistically significant as shown in
(Table 4.5).

4.5.2 Parity
The mean number of parity for cases and controls was found to be 6.83 and 6.01,
respectively. There is convincing evidence that the mean of parity for cases was higher than
the mean of parity for the control. This result indicates statistically significant (p=0.036).

Table 4.5 Two Independent t test of study participants and their waiting years of first
baby, gravid and parity
Variable
Waited years
for first baby

Subject
Positive BC
Negative BC

Number
65
74

Mean
1.32
1.35

SD
0.954
1.276

Parity

Positive BC
Negative BC

65
74

6.83
6.01

2.913
2.390

t

P value

-0.146

0.884

1.793

0.036*

*Statistically Significant (Significant correlation at 0.05 level)

4.6 Distribution of participants according to their pregnancy outcomes
4.6.1 Abortion
Seventy nine (56.8%) of the participants had a history of abortion (Table 4.6). The
percentage of abortion history was higher among cases (58.5%) than controls (55.4%).
However, this difference was statistically insignificance (p= 0.424).

4.6.2 Stillbirth
A statistically significant difference was found between cases and controls regarding
stillbirth (p =0.022) as shown in Table 4.6. The percent of stillbirth among case (15.4%)
was higher than control (4.1%).
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4.6.3 Low body weight (LBW) Infant
Forty (28.8%) of participants had LBW infant (LBW<25). (23.1%) of cases had
LBW infant compared to 25 (33.8%) of controls. However, the difference was non
statistically significant as shown in (Table 4.6).

4.6.4 Congenital anomalies
The results in table 4.6 showed that 30 (9.4%) of participants have baby with
congenital anomalies. No significant differences was found between cases (9.2%) and
controls (9.5%) regarding having baby with congenital malformation.

4.6.5 Post partum hemorrhage
As shown in Table 4.6 the percentage of postpartum hemorrhage among cases
(27.7%) which is significantly higher than the controls (10.8% ) (p= 0.010).

4.6.6 Caesarian section
As shown in Table 4.6 the percent of Caesarian section among cases (33.8%) was
higher than controls (10.8%) and this disparity was statistically significant (p> 0.001).
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Table 4.6 Distribution of participants according to their pregnancy outcomes
Cases
Positive BC
No (%)
38 (58.5)
27 (41.5)
65 (100.0)
No (%)
10 (15.4)
55 (84.6)
65 (100)
No (%)
15 (23.1)
50 (76.9)

Controls
Negative BC
No (%)
41 (55.4)
33 (44.6)
74 (100.0)
No (%)
3 (4.1)
71 (95.9)
74 (100.0)
No (%)
25 (33.8)
49 (66.2)

No (%)
79 (56.8)
60 (43.2)
139 (100.0)
No (%)
13 (9.4)
126 (90.6)
139 (100.0)
No (%)
40 (28.8)
99 (71.2)

65 (100.0)

74 (100.0)

139 (100.0)

Congenital Anomalies
Yes
No
Total
Postpartum Hemorrhage
Yes
No
Total
Caesarian Section
Yes

No (%)
6 (9.2)
59 (90.8)
65 (100.0)
No (%)
18 (27.7)
47 (72.3)
65 (100.0)
No (%)
22 (33.8)

No (%)
7 (9.5)
67 (90.5)
74 (100.0)
No (%)
8 (10.8)
66 (89.2)
74 (100.0)
No (%)
8 (10.8)

No (%)
13 (9.4)
126 (90.6)
139 (100.0)
No (%)
26 (18.7)
113 (81.3)
139 (100.0)
No (%)
30 (21.6)

No
Total

43 (66.2)
65 (100.0)

66 (89.2)
74 (100.0)

109 (78.4)
139 (100.0)

Variable
Abortion
Yes
No
Total
Stillbirth
Yes
No
Total
LBW Infant*
Yes
No
Total

Total

P value

0.424

0.022*

0.114

0.598

0.010*

>0.001*

*Statistically Significant (Significant correlation at 0.05 level)
*LBW: Low Birth Weight

4.7 Distribution of participants according to their breastfeeding
The percentage of the study participants who practice breastfeeding was found to be
88.7%. The results in Table 4.7 showed that the percentage of breastfeeding among controls
(97.3%) was more than cases (80.0%) and this difference was statistically significant
(p> 0.001). Similarly, exclusive breastfeeding among controls (71.2%) was higher than
cases (68.3%). However, the difference was not statistically significant.
The mean number of meals if not exclusive breastfeeding for cases and control equal
was 2.26 and 2.19 respectively. This result indicates statistically insignificant difference
between cases and control as shown in (Table 4.8).
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The mean of duration of breast feeding in month for cases and control equals (14.15
and 17.25 month) respectively. There is convincing evidence that the mean of duration of
breast feeding in month for cases is smaller than control. This result indicates statistically
significant difference between the cases and control (p> 0.001) (Table 4.8).

Table 4.7 Relationship between cases and controls regarding breastfeeding
Variable
Breastfeeding
Yes
No
Total
Breastfeeding (if yes)
Exclusive
Not Exclusive
Total

Cases
Positive BC
No (%)
60 (80.0)
15 (20.0)
75 (100.0)

Controls
Negative BC
No (%)
73 (97.3)
2 (2.7)
75 (100.0)

No (%)

No (%)

No (%)

41 (68.3)
19 (31.7)
60 (100.0)

52 (71.2)
21 (28.8)
73 (100.0)

93 (69.9)
40 (30.1)
133 (100.0)

Total

P value

No (%)
133 (88.7)
17 (11.3)
150 (100.0)

>0.001*

0.431

*Statistically Significant (Significant correlation at 0.05 level)

Breastfeeding

Case

Control

97.3%

80%

20%

2.7%
Yes

NO

Figure 4.3. Relationship between cases and controls regarding breastfeeding
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Table 4.8 Two Independent t test between Study Participants and Breastfeeding
Variable
No. of Meals (not
exclusive
breastfeeding
Duration of
Breastfeeding
(month)

Number

Mean

SD

T- test

P value

Positive BC
Negative BC

19
21

2.26
2.19

0.872
0.928

0.254

0.801

Positive BC
Negative BC

60
73

14.15
17.25

4.210
5.123

-3.754

>0.001*

Subject

*Statistically Significant (Significant correlation at 0.05 level)

4.8 Distribution of participants according to contraceptive use
The results in Table 4.9 revealed that 54.7% of the participants were taken
contraception. Contraception intake among cases was (42.7%) which is less than the
controls (66.7%). This difference was statistically significant (p=0.003).
Regarding contraception method, 58.5% of participants were using intrauterine device
(IUD) followed by 36.6% used pills. The data represented in Table 4.9 clearly showed that
contraceptive pills intake among cases was 59.4% which is higher than controls (22.0%).
Furthermore, similar pattern was found among contraceptive injection users (cases: 6.3%
and controls: 4.0%). On the other hand, IUD use among cases was (34.4%) compare with
the controls (74.0%), this result indicates statistically significant difference between the
cases and control regarding contraceptive methods (p=0.002).

Table 4.9 Distribution of participants according to contraceptive use
Variable

Cases
Positive BC
No (%)
32 (42.7)
43 (57.3)
75 (100.0)
No (%)
19 (59.4)
2 (6.3)
11 (34.4)
32 (100.0)

Controls
Negative BC
No (%)
50 (66.7)
25 (33.3)
75 (100.0)
No (%)
11 (22.0)
2 (4.0)
37 (74.0)
50 (100.0)

Contraception Use
Yes
No
Total
Contraception Method
Pills
Hormone Injection
IUD
Total
*Statistically Significant (Significant correlation at 0.05 level)
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Total
No (%)
82 (54.7)
68 (45.3)
150 (100.0)
No (%)
30 (36.6)
4 (4.9)
48 (58.5)
82 (100.0)

P value

0.003*

0.002*

4.9 Relationship between cases and controls and Nutrient Supplementation
4.9.1 Iron and Folic Acid Intake
The percentage of the participants who took iron and folic acid was 47.3%. Among
cases, the percentage was 36.0% which is smaller than control (58.7%). This difference was
statistically significant (p=0.004) (Table 4.10).

4.9.2 Vitamin B12 Intake
The percentage of the participants who took vitamin B12 was (10.0%). 6.7% among
cases, and 13.3% among control. This result indicates statistically insignificant difference
between cases and control (p=0.138) as shown in (Table 4.10).

Table 4.10 Relationship between Cases and Controls and Nutrient Supplementation
Variable
Iron & folic acid intake
Yes
No
Total
Vitamin B12 intake
Yes
No
Total

Cases
Positive BC
No (%)
27 (36.0)
48 (64.0)
75 (100.0)
No (%)
5 (6.7)
70 (93.3)
75 (100.0)

Controls
Negative BC
No (%)
44 (58.7)
31 (41.3)
75 (100.0)
No (%)
10 (13.3)
65 (86.7)
75 (100.0)

*Statistically Significant (Significant correlation at 0.05 level)
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Total
No (%)
71 (47.3)
79 (52.7)
150 (100.0)
No (%)
15 (10.0)
135 (90.0)
150 (100.0)

P value

0.004*

0.138

Iron &Folic Acid Intake

Case

Control

64%

58.7%

41.3%

36%

Yes

No

Figure 4.4 Relationship between cases and iron and folic acid intake

4.10 Dietary Behavior
4.10.1 Use of pressurized utensils (Overcooking meat)
The percent of overcooking meat intake use among cases (32.0%) was higher than controls
(21.3%). This result indicates statistically significant difference (p =0.04) as shown in
(Table 4.11).

4.10.2 Cooking Chicken
The participants were divided into two categories according to their chicken cooking
behavior: Skinned and un-skinned. The percentage of the participants who cook chicken
with skin was found to be (56.7%). About 69.3% of the cases more cooking chicken with
skin compare with 44.0% of the controls, this difference was statistically significant (p>
0.001) as shown in (Table 4.11).
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4.10.3 Type of fish intake
Type fish was divided into two categories: tuna and sardine. The majority of

the

participants were eating Sardine (94%). Among cases, eating Sardine was (91.2%) lower
than controls (96.9%). There was statistically non significant difference between the cases
and controls regarding the type of fish intake (p=0.019) as shown in (Table 4.11).

4.10.4 Type of dairy product
A dairy product was divided into two categories: whole fat and Skimmed fat. The results in
table 4.11 showed that the majority of the participants preferred to eat whole fat dairy
products (62.0%), 78.7% among cases, and 45.3% among controls On the other hand,
21.3% of the cases intake skimmed fat dairy product compare with 54.7% of controls and
this disparity was statistically significant (P < 0.001).

Table 4.11 Distribution of the study sample according to dietary behavior
Variable
Pressurized Utensils Use
Yes
No
Total
Cooking Chicken
Skinned
Un-skinned
Total
Type of Fish Intake
Tuna
Sardine
Total
Type Diary Product
Whole fat
Skimmed fat
Total

Cases
Positive BC
No (%)
24 (32.0)
51 (68.0)
75 (100.0)
No (%)
52 (69.3)
23 (30.7)
75 (100.0)
No (%)
6 (8.8)
62 (91.2)
68 (100.0)
No (%)
59 (78.7)
16 (21.3)
75 (100.0)

Controls
Negative BC
No (%)
16 (21.3)
59 (78.7)
75 (100.0)
No (%)
33 (44.0)
42 (56.0)
75 (100.0)
No (%)
2 (3.1)
63 (96.9)
65 (100.0)
No (%)
34 (45.3)
41 (54.7)
75 (100.0)

*Statistically Significant(Significant correlation at 0.05 level)
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Total
No (%)
40 (26.7)
110 (73.3)
150 (100)
No (%)
85 (56.7)
65 (43.3)
150 (100)
No (%)
8 (6.0)
125 (94.0)
133 (100)
No (%)
93 (62.0)
57 (38.0)
150 (100)

P value

0.04*

> 0.001*

0.152

< 0.001*

4.11 Frequency of Dietary Intake
4.11.1 Diary product intake
Diary product intake of participants was divided into three categories: daily, twice a week,
and once a week or less. The collected data in Table 4.12 showed that (50.7%) of the
participants have daily intake of Diary products, 41.3 % among cases, and 60% among
controls, and this result indicates statistically significant difference between the cases and
control (P =0.026).

4.11.2 Vegetable and fruit intake
Vegetable and fruit intake was divided into three categories: daily, twice a week, and once a
week or less. (73.3%) of the participants who have eaten vegetable and fruit daily, 58.7%
among cases, and 88% among controls. The difference between case and controls regarding
vegetables and fruits intake was statistically significant (P <0.001) as shown in (Table
4.12).

4.11.3 Canned food intake
Canned food intake was divided into 4 categories: daily, twice a week, once a week or less,
and do not eat canned food. The results presented in table 4.12 showed that the majority of
cases (53.3%) ate canned food once weekly or less. On the other hand, the majority of
controls (44%) did not eat canned food. A statistical significant difference was found
between cases and controls regarding canned food intake.

4.11.4 Junk Food Intake
Junk food intake was divided into three categories, daily, once or twice a week, once or
twice a month. Among cases was found that 21.3% ate junk food daily compare with 8%
among control. This result indicates statistically significant difference between the cases
and control (P =0.03) as shown in (Table 4.12).
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4.11.5 Drinking water
Regarding water drinking habits, (42.7%) of the participants drink less than one liter daily;
(56%) of cases drink less than one liter per day compare with 29.3% of controls. The
association was statistically significant(p=0.002) as shown in (Table 4.12).

Table 4.12 Distribution of the participants according to their dietary intake
Variable
Diary Product Intake
Daily
Twice a week
Once a week or less
Total
Vegetables Fruits Intake
Daily
Twice a week
Once a week or less
Total
Canned Food Intake
Daily
Twice a week
Once a week or less
Do not eat canned food
Total
Junk Food Intake
Daily
Once or twice a week
Once or twice a month
Total
Drinking Water/day
Less than 1L
1L-2L
More than2L
Total

Cases
Positive BC
No (%)
31 (41.3)
30 (40.0)
14 (18.7)
75 (100.0)
No (%)
44 (58.7)
24 (32.0)
7 (9.3)
75 (100.0)
No (%)
0 (0.0)
6 (8.0)
40 (53.3)
29 (38.7)
75 (100.0)
No (%)
16 (21.3)
23 (30.7)
36 (48.0)
75 (100.0)
No (%)
42 (56.0)
26 (34.7)
7 (9.3)
75 (100.0)

Controls
Negative BC
No (%)
45 (60.0)
25 (33.3)
5 (6.7)
75 (100.0)
No (%)
66 (88.0)
9 (12.0)
0 (0.0)
75 (100.0)
No (%)
2 (2.7)
13 (17.3)
27 (36.0)
33 (44.0)
75 (100.0)
No (%)
6 (8.0)
34 (45.3)
35 (46.7)
75 (100.0)
No (%)
22(29.3)
47(62.7)
6(8.0)
75 (100.0)

Total
No (%)
76 (50.7)
55 (36.7)
19 (12.7)
150 (100)
No (%)
110 (73.3)
33 (22.0)
7 (4.7)
150 (100)
No (%)
2 (1.3)
19 (12.7)
67 (44.7)
62 (41.3)
150 (100)
No (%)
22 (14.7)
57 (38.0)
71 (47.3)
150 (100)
No (%)
64(42.7)
73(48.7)
13(8.7)
150 (100)

P value

0.026*

<0.001*

0.030*

0.03*

0.002*

*Statistically Significant (Significant correlation at 0.05 level)

4.12 Servings of Dietary Intake
4.12.1 Dairy Products Intake
Table 4.13 showed the means of daily dairy products intake among participants.


Daily yogurt intake by cases was lower than the controls and the difference was
statistically significant.
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Cheese intake per day by case was lower than the control and the difference was
statistically significant.

Table 4.13 Independent t test Comparing the Means of Daily Number of Dairy
Products Servings among Study Participant

Yogurt

Subject
Positive BC
Negative BC

Cheese

Positive BC
Negative BC

Variable

Number

Mean

SD

t -test

P value

34
53

0.268
0.409

0.181
0.291

-2.535

> 0.001*

68
72

0.353
0.444

0.275
0.273

-1.965

0.02*

*Statistically Significant (Significant correlation at 0.05 level)

Case

Control

.444
.409
.353
.268

yogurt

cheese

Figure 4.5 The means of daily number of dairy products servings among study
participant
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4.12.2 Protein Intake
Table 4.14 showed the means of daily number of eggs, red meat, Turkey and fishes serving
among participant.


Cases consuming more serving size per day of red meat in comparison with the
control and this difference was found to be statistically significant (P < 0.031).



Turkey and fishes intake by control higher than cases and this difference was found
to be statistically significant.



Egg intake per day by case have higher than by control and the difference was
statistically not significant.

Table 4.14 Independent t test comparing the means of Daily Number of Meat, Fishes,
Eggs Serving among Participant

Red meat

Subject
Positive BC
Negative BC

Turkey

Positive BC
Negative BC

Fish

Positive BC
Negative BC

Eggs

Positive BC
Negative BC

Variable

Number

Mean

SD

t- test

P value

75
72

0.264
0.184

0.288
0.126

2.175

0.031*

75
75

0.190
0.257

0.111
0.157

-3.015

0.003*

75
75

0.220
0.281

0.154
0.193

-2.142

0.034*

65
72

0.576
0.445

0.506
0.435

1.632

0.105

*Statistically Significant (Significant correlation at 0.05 level)
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Case

Control
.576

.445

.264

.281

.257

.184

.22

.19

red meat

tukey

fish

eggs

Figure 4.6 The means of daily number of meat, fishes, eggs serving among participant
4.12.3 Vegetable Intake
Table 4.15 showed the means of different types of vegetables servings among participant.


The table showed that, Onion, Scallion, Tomato and Green Peppers, Red Peppers
intake by cases is smaller than the control and this difference was found to be
statistically significant.



Potatoes intake by cases was higher than the control and this difference was
statistically significant.



Spinach, Cabbage intake by case was lower mean than control and this difference
was non statistically significant.



Garlic, Carrots intake by case was higher than the control and this difference was
statistically significant.
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Table 4.15 Independent t test comparing the means of Daily Number of Different
Types of Vegetable Serving among Participant

Spinach

Subject
Positive BC
Negative BC

Potatoes

Positive BC
Negative BC

Onion

Positive BC
Negative BC

Garlic

Positive BC
Negative BC

Scallion

Positive BC
Negative BC

Tomato

Positive BC
Negative BC

Cabbage

Positive BC
Negative BC

Variable

Green
Peppers
Red
Peppers
Carrots

Positive BC
Negative BC
Positive BC
Negative BC
Positive BC
Negative BC

Number

Mean

SD

t- test

P value

52
67

0.158
0.199

0.139
0.088

-1.876

0.06

65
70

0.849
0.431

0.706
0.302

4.408

> 0.00*

59
71

0.393
0.642

0.353
0.297

-4.352

> 0.00*

21
34

0.456
0.447

0.350
0.602

0.064

0.95

31
41

0.210
0.411

0.142
0.326

-3.523

> 0.00*

68
75

0.815
1.145

0.579
0.657

-3.173

> 0.00*

58
74

0.184
0.227

0.134
0.167

-1.604

0.11

38
56

0.190
0.312

0.139
0.285

-2.754

> 0.001*

33
56

0.234
0.312

0.363
0.285

-1.118

0.267

56
63

0.606
0.516

0.610
0.469

0.909

0.36

*Statistically Significant (Significant correlation at 0.05 level)

4.12.4 Fruits Intake
Table 4.16 showed the means of different types of Fruits servings among participants.


Guava, Citrus, Strawberries, Grapes intake by cases was smaller than control and
this difference was found to be statistically significant.



Apple and banana intake by cases have not significant higher mean than control.
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Table 4.16 Independent t test comparing the means of Daily Number of Different
Types of Fruits Serving among Participant

Apple

Subject
Positive BC
Negative BC

Guava

Positive BC
Negative BC

Citrus

Positive BC
Negative BC

Banana

Positive BC
Negative BC

Variable

Positive BC
Strawberries Negative BC

Grapes

Positive BC
Negative BC

Number

Mean

SD

t- test

P value

66
70

0.718
0.620

0.583
0.531

1.022

0.30

68
69

0.207
0.562

0.179
0.509

-5.470

> 0.001*

63
73

0.192
0.785

0.157
0.628

-7.800

> 0.001*

61
67

0.454
0.384

0.499
0.377

0.906

0.36

28
48

0.066
0.252

0.094
0.205

-5.372

> 0.001*

69
71

0.219
0.427

0.189
0.380

-4.116

> 0.001*

*Statistically Significant (Significant correlation at 0.05 level)

4.12.5 Grains Intake
Table 4.17 showed the mean of carbohydrate daily intake of different types of grains daily
among participant.


Cases consuming more serving size per day of bread, Pasta, Rice, Coscos, and
Biscuits which was statistically significant.



Crackers, Pizza, and Pancakes intake by cases have not significant higher mean than
control.
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Table 4.17 Independent t test comparing the means of Grains Serving among
Participant

Bread

Subject
Positive BC
Negative BC

Crackers

Positive BC
Negative BC

Pasta

Positive BC
Negative BC

Pizza

Positive BC
Negative BC

Rice

Positive BC
Negative BC

Coscos

Positive BC
Negative BC

Biscuits

Positive BC
Negative BC

Pancakes

Positive BC
Negative BC

Variable

Number

Mean

SD

t- test

P value

75
75

1.920
1.628

0.225
0.508

4.375

> 0.001*

32
26

0.421
0.389

0.503
0.386

0.263

0.79

50
42

0.153
0.087

0.126
0.054

3.363

> 0.001*

40
35

0.107
0.092

0.105
0.066

0.741

0.46

64
70

0.576
0.295

0.486
0.138

4.469

> 0.001*

44
20

0.082
0.055

0.049
0.033

2.659

0.01*

41
53

0.827
0.347

0.695
0.251

4.211

> 0.001*

45
25

0.135
0.121

0.142
0.097

0.443

0.65

*Statistically Significant (Significant correlation at 0.05 level)

4.12.6 Nuts & Seeds Intake
Table 4.18 showed means of Nuts & Seeds serving among participant.


Almonds intake by cases was higher than control and this difference was found to be
statistically significant.



Walnuts, Pistachios, and Cashew intake by cases have non significant higher mean
than control.



Pumpkin Seed intake by cases lower than control.
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Table 4.18 Independent t test comparing the means of Nuts & Seeds Serving among
Participant
Variable
Walnuts
Pumpkin
Seed

Subject
Positive BC
Negative BC
Positive BC
Negative BC

Almonds

Positive BC
Negative BC

Cashew

Positive BC
Negative BC

Pistachios

Positive BC
Negative BC

Number

Mean

SD

t -test

P value

27
33

0.166
0.153

0.209
0.125

0.293

0.771

27
18

0.180
0.210

0.237
0.305

-0.374

0.710

6
6

0.276
0.060

0.228
0.000

2.316

0.034*

24
42

0.181
0.125

0.223
0.101

1.147

0.261

31
38

0.181
0.134

0.203
0.115

1.194

0.237

*Statistically Significant(Significant correlation at 0.05 level)

Figure 4.7 The means of nuts & seeds serving among participant
4.12.7 Beverages Intake
Table 4.19 showed the means of different beverages among participant.


Drinking of soft drinks, Juices and Fresh juices by cases have significant high mean
than that by control.



The coffee intake by cases have lower mean than that by control
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Table 4.19. Independent t test comparing the means of different Beverages among
Participant
Soft drinks

Subject
Positive BC
Negative BC

Coffee

Positive BC
Negative BC

Variable

Juices

Positive BC
Negative BC

Fresh juices

Positive BC
Negative BC

Number

Mean

SD

t- test

P value

47
59

0.607
0.402

0.669
0.386

1.870

0.03*

36
50

0.602
0.758

0.475
0.487

-1.485

0.14

21
19

0.578
0.249

0.509
0.173

2.784

0.01*

51
32

0.469
0.325

0.404
0.265

1.953

0.02*

*Statistically Significant(Significant correlation at 0.05 level)

4.12.8 Herbs Intake
The table 4.20 showed means of different Herbs Intake among Participant.


Chamomile and Rosemary intake by cases was higher than control and this
difference was found to be statistically significant.



Licorice, Ginger and intake by cases was smaller than control and this difference
was found to be statistically significant.



Black tea intake by cases was higher than control.



Green tea and Thyme intake by cases was lower than control.
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Table 4.20 Independent t test comparing the means of different Herbs Intake among
Participant
Variable

Subject

Black tea

Positive BC
Negative BC

Green tea

Positive BC
Negative BC

Licorice

Positive BC
Negative BC

Chamomile

Positive BC
Negative BC

Ginger

Positive BC
Negative BC

Rosemary

Positive BC
Negative BC

Thyme

Positive BC
Negative BC

Number

Mean

SD

t- test

P value

62
61

1.560
1.452

0.661
0.591

0.954

0.34

1
13

1.000
1.373

0.748

-0.481

0.63

8
6

0.195
1.000

0.126
0.000

-18.02

> 0.001*

18
11

0.573
0.131

0.491
0.027

3.814

> 0.001*

4
18

0.142
0.658

0.000
0.404

-5.423

> 0.001*

66
64

1.550
1.355

0.636
0.612

1.779

0.03*

68
69

0.381
2.378

0.214
17.057

-0.965

0.33

*Statistically Significant (Significant correlation at 0.05 level)

4.12.9 Spices Intake
The Table 4.21 showed means of different Spices among Participant


Basil, Cloves and Turmeric intake by cases was smaller than control and this
difference was found to be statistically significant.



Cinnamon intake by cases was lower than control.
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Table 4.21 Independent t test comparing the means of different Spices among
Participant
Basil

Subject
Positive BC
Negative BC

Cloves

Positive BC
Negative BC

Turmeric

Positive BC
Negative BC

Cinnamon

Positive BC
Negative BC

Variable

Number

Mean

SD

t- test

P value

32
45

0.188
0.250

0.109
0.149

-2.022

0.047*

27
32

0.122
0.169

0.103
0.102

-1.738

0.044*

21
41

0.158
0.228

0.091
0.107

-2.562

0.013*

32
39

0.185
0.248

0.211
0.172

-1.383

0.171

*Statistically Significant (Significant correlation at 0.05 level)

4.12.10 Oils Intake
Table 4.22 showed means of different Oils among Participant.


Corn oil, Sunflower oil, and Butter intake by cases was higher than that by control
and this difference was found to be statistically significant.



Olive oil intake by cases was higher control.

Table 4.22 Independent t test comparing the means of different Oils among
Participant
Variable
Olive oil

Subject
Positive BC
Negative BC

Corn oil

Positive BC
Negative BC

Sunflower
oil

Butter

Positive BC
Negative BC
Positive BC
Negative BC

Number

Mean

SD

t

P value

60
62

1.415
1.219

0.734
0.679

1.535

0.127

23
19

0.782
0.200

0.665
0.216

3.950

> 0.001*

48
54

1.052
0.222

0.711
0.250

7.676

> 0.001*

31
20

0.363
0.142

0.327
0.057

3.678

> 0.001*

*Statistically Significant (Significant correlation at 0.05 level)
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Figure 4.8 The means of different oils among participant

4.12.11 Sweets Intake
Table 4.23 showed means of different Sweets among Participant


Chocolate intake by cases was higher than that by control and this difference was
found to be statistically significant.



Honey, jam and Kunafeh intake by cases was higher than that by control and this
difference was found to be no statistically significant.

Table 4.23 Independent t test comparing the means of different Sweets among
Participant
Variable

Subject
Positive
Negative

Number

Mean

SD

12

0.750

0.376

21

0.528

0.508

Positive
Negative

39

0.652

0.544

42

0.413

0.171

Kunafeh

Positive
Negative

38

0.131

0.169

19

0.092

0.044

Positive
Negative

18

0.714

0.710

Jam

6

0.333

0.334

Honey
Chocolate

*Statistically Significant (Significant correlation at 0.05 level)

63

t

P value
1.315

0.198

2.624

0.012*

0.980

0.332

1.764

0.094

4.13 Smoking Status
The percent of participants exposed to other's smokers (50.7%) was found to be higher than
non-exposed persons (49.3%). This result was non statistically significant difference
between cases and control regarding exposed to passive smoking as shown in (Table 4.24).

Table 4.24 Study Participants and their Smoking Status
Variable
Passive Smoking
Yes
No
Total

Positive BC
No (%)
41 (54.7)
34 (45.3)
75 (100.0)

Negative BC
No (%)
35 (46.7)
40 (53.3)
75 (100.0)

Total
No (%)
76 (50.7)
74 (49.3)
150 (100.0)

P value
0.207

*Statistically Significant (Significant correlation at 0.05 level)

4.14 Physical Activity
Table 4.25 shown that percentage of the participants who had engaged in any physical
activity is 29.3% and there is convincing evidence that the true percentage of engaged in
any physical activity was 18.7% for cases and 40.0% for control. This result indicates
statistically significant difference between cases and control regarding engagement in any
physical activity (p=0.003).
The collected data in Table 2.25 showed that the majority of participants had done brisk
walking (95.5%). Among cases, 85.7% had brisk walking who is smaller than the control
(100.0%). This result indicates statistically significant difference between cases and control
regarding brisk walking (p= 0.048).
(50%) of breast cancer patients work out for 30 minutes and less and the other (50%) of
them work out for more than 30 minutes while 8 (26.7%) of controls work out for more than
30 minutes as shown in (Table 4.25).
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Table 4.25 Distribution of Participants by Physical Activity
Variable

Positive BC

Negative BC

Physical Activity
No (%)
No (%)
Yes
14 (18.7)
30 (40.0)
No
61 (81.3)
45 (60.0)
Total
75 (100.0)
75 (100.0)
Kind of Activity
No (%)
No (%)
Brisk walking
12 (85.7)
30 (100.0)
Others
2 (14.3)
0 (0.0)
Total
14 (100.0)
30 (100.0)
Duration of Physical Activity
No (%)
No (%)
≤ 30 minutes
7 (50.0)
22 (73.3)
> 30 minutes
7 (50.0)
8 (26.7)
Total
14 (100.0)
30 (100.0)
*Statistically Significant (Significant correlation at 0.05 level)

Total
No (%)
44 (29.3)
106 (70.7)
150 (100.0)
No (%)
42 (95.5)
2 (4.5)
44 (100.0)
No (%)
29 (65.9)
15 (34.1)
44 (100.0)

P value

0.003*

0.048*

0.12

4.15 Stress Exposure
52.0%. of the participants exposed to stress. Among cases, percentage of exposed to stress
(61.3%) which was higher than the control (42.7%). This result indicates statistically
significant difference between cases and control regarding exposed to stress (p=0.017)
(Table 4.26).
Dramatic Events divided into four groups: death of close relative, diseased close relative,
home demolished, and husband is not responsible. About 55.1% of participants suffered
death of close relative; 36.5% from case and 42.7% from control; but this difference is
statistical non significant.
Table 4.26 Distribution of Participants by Stress Exposure
Variable
Stress Exposure
Yes
No
Total
Dramatic Events
Death of Close Relative
Diseased Close Relative
Home Demolished
Your husband is not responsible
Total

Positive BC
No (%)
46 (61.3)
29 (38.7)
75 (100.0)
No (%)
26 (36.5)
3 (6.5)
6 (13.0)
11 (23.9)
46 (100.0)

Negative BC
No (%)
32 (42.7)
43 (57.3)
75 (100.0)
No (%)
17 (53.2)
6 (18.8)
2 (6.3)
7 (21.9)
32 (100.0)

*Statistically Significant (Significant correlation at 0.05 level)
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Total
No (%)
78 (52.0)
72 (48.0)
150 (100.0)
No (%)
43 (55.1)
9 (11.5)
8 (10.3)
18 (23.1)
78 (100.0)

P value

0.017*

0.422

4.16 Distribution of Participants by Sleep
The participants were divided according to sleeping hours into 2 categories: less than 7
hours and more than 7 hours. (53.3%) of participants were sleeping more than 7 hours, the
majority of cases slept less than 7 hours and the majority of controls slept more than 7
hours. This factor indicated no statistical significance in correlation with sleeping hours
(table 4.27).
78.0% of the participants were sleeping during night. The majority of cases and controls
slept also during night. This result indicates non statistically significant difference between
cases and control regarding sleeping during night as shown in (Table 4.27).
Table 4.27 Distribution of Participants by Sleep
Variable
Sleeping Hours/Day
≤7

Positive BC

Negative BC

Total

No (%)
38 (50.7)

No (%)
32 (42.7)

No (%)
70 (46.7)

>7
37 (49.3)
43 (57.3)
Total
75 (100.0)
75 (100.0)
Sleep during
No (%)
No (%)
Night
57 (76.0)
60 (80.0)
Night & Napping
18 (24.0)
15 (20.0)
Total
75 (100.0)
75 (100.0)
*Statistically Significant(Significant correlation at 0.05 level)

80 (53.3)
150 (100.0)
No (%)
117 (78.0)
33 (22.0)
150 (100.0)

P value

0.20

0.34

4.17 Distribution of Participants by Anthropometric Measurements
Table 4.28 showed anthropometric measurements (weight, height, BMI & waist
circumference) and among study participant.


The mean weight for cases was (85.933 kg) which is greater than the control (76.56
kg) and this difference was found to be statistically significant (p> 0.001).



The mean BMI for cases was (34.017kg/m2) which is greater than the control
(30.411kg/m2). This result indicates statistically significant difference between cases
and control regarding BMI.



The mean of waist circumference for cases was (112.32cm) which is greater than
control (96.45cm). This difference was found to be statistically significant (p> 0.00).



The mean of height for cases and control equals (158.61cm) and (158.96 cm)
respectively. This result indicates statistically insignificant difference between case
and control regarding height.
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Table 4.28 Independent t test comparing the means of Anthropometric Measurements
among Participants
Variable
Weight

Height

BMI
Waist
Circumference

Subject
Positive BC
Negative BC

Number
75
75

Mean
85.933
76.56

SD
14.00
14.03

Positive BC
Negative BC

75
75

158.613
158.96

6.35
4.90

Positive BC
Negative BC
Positive BC
Negative BC

75
75
75
75

34.017
30.411
112.320
96.45

5.24
6.23
13.41
12.96

t-test

P value

3.962

> 0.001*

-0.374

0.709

3.832

> 0.001*

7.364

> 0.001*

*Statistically Significant (Significant correlation at 0.05 level)

Case
158.61

Control
158.96
112.32

85.93

96.45
76.56
34.01

weight

height

30.41

BMI

waist
circumference

Figure 4.9 The means of anthropometric measurements among participants
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4.18 Distribution of Participants by Blood Lipid Profile
Table 4.29 showed the result of blood lipid profile (triglyceride, cholesterol, HDL-c, LDLc) among participant.


The mean of triglyceride level for cases was (166.80 mg/dL) which is higher than
mean of the control (145.933 mg/dL). This result indicates statistically significant
difference between cases and control regarding triglyceride level (p=0.02).



The mean of level total cholesterol for cases was ( 211.027 mg/dL) which is higher
than mean of level total cholesterol among the control (188.920 mg/dL) and this
difference was found to be statistically significant (p> 0.001).



The mean of level HDL-c for cases was (50.11 mg/dL) which is higher than mean of
control (47.39 mg/dL) and this difference was found to be statistically significant.
(p=0.04)



The mean of level LDL-c for cases was (127.837 mg/dL) which is higher than the
mean for control (122.739 mg/dL). This result indicates statistically significant
difference between cases and the control regarding LDL-c (p=0.02).

Table 4.29 Independent t test comparing the means of Blood lipid Profile among
Participants
Blood lipid
profile
Triglyceride
Total
Cholesterol
HDL-c
LDL-c

Subject

Number

Mean

SD

Positive BC
Negative BC

75
75

166.80
145.933

72.46
28.61

Positive BC
Negative BC
Positive BC
Negative BC
Positive BC
Negative BC

75
75
75
75
75
75

211.027
188.920
50.11
47.39
127.837
122.739

39.31
41.23
11.23
8.43
39.02
39.82

*Statistically Significant (Significant correlation at 0.05 level)
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t-test

P value

2.320

0.02*

3.360

> 0.001*

1.680

0.04*

2.345

0.02*

Case

Control

211.02
188.92

166.8
145.94
127.83

50.11

triglyceride

total cholestrole

122.73

47.39

HDL-c

LDL-c

Figure 4.10 The means of blood lipid profile among participants

4.19 Distribution of Participants by CBC
Table 4.30 showed the result of CBC (WBC, RBC, HGB, PLT) among participant.


The mean of WBC for cases was (5.788 mL) which is smaller than mean of control
(6.557 mL). This result indicates statistically significant difference between cases
and control regarding WBC (p=0.03).



The mean of HGB for cases was (11.31g/dL) which is smaller than mean of control
(11.92 g/dL). This result was found to be statistically significant(p> 0.001).



The mean of RBC for cases was (4.098 mL) which is smaller than mean of control
(4.199 mL). This result indicates not statistically significant difference between
cases and control regarding RBC.



The mean PLT for cases was (277.14 mL) which is higher than mean of control
(255.97 mL). This result indicates not statistically significant difference between
cases and control regarding PLT.
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Table 4.30 Independent t test comparing the means of CBC Participants
CBC
White blood
cells
Red blood
cells
HGB
PLT

Subject
Positive BC
Negative BC

Number
75
75

Mean
5.788
6.557

SD
2.76
1.53

Positive BC
Negative BC
Positive BC
Negative BC
Positive BC
Negative BC

75
75
75
75
75
75

4.098
4.199
11.31
11.92
277.14
255.97

0.83
0.45
1.21
1.06
81.78
82.83

*Statistically Significant (Significant correlation at 0.05 level)
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t

P value

-1.804

0.03*

-0.914

0.36

-3.302

> 0.001*

1.575

0.117

CHAPTER 5
Discussion
In this chapter the main findings of this study would be discussed. The results of the
current study revealed the relationship between nutritional factors and dietary behavior and
the occurrence of breast cancer
5.1 Personal information of participants
5.1.1 Age
Our study showed a positive association between age and breast cancer risk whereas
more than two thirds of breast cancer patients aged more than 45 years and the average age
of cases was found to be older (51.03±7.84) compare with the controls (46.33±8.87). Our
finding agrees with the study of Sweeney et al. (2004) which showed that the incidence of
breast cancers increased in women aged over 45 years. This could be attributed, partially, to
disturbance of hormones specially estrogen, weakness in immune system and malnutrition
in older age.

5.1.2 Marital status
The results of the current study showed that (6.7%) of breast cancer patients were
single. This positive association between single status and the increased breast cancer risk
could be due to increase the total number of ovulatory menstrual cycles and consequently
cumulative ovarian hormone exposure may increase the risk of breast cancer. Furthermore,
single women had low levels of social support in comparison to married women. This
agrees with Ebrahimi et al. (2002) and Babita et al. (2014) who suggest that marital status
may have an impact on the incidence of breast cancer as married women had mobilized
high levels of social support compare with unmarried. Their studies revealed that never
married women were at higher risk for breast cancer. Furthermore, in most studies single
and nulliparous married women were found to have a similar increased risk for breast
cancer as compared with parous women of the same age.
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5.1.3 Residency
The results of the current study showed that most breast cancer patients were living
in Gaza governorate area. 72.0% of the participants in this study were from Gaza
governorate therefore the positive association between residency and breast cancer risk
could be attributed to our sample collection from health centers in Gaza city.

5.1.4 Education
No significant association was found between high level of education and breast
cancer risk, However, breast cancer patients with high level of education were lower
(16.0%) than control (24.0%) and most of breast cancer patients had basic education. The
result of the present study disagree with the findings of Hussain et al. (2008) study which
showed a positive association between a high level of education and breast cancer risk. A
large proportion of this association may be attributed to greater exposure to breast cancer
risk factors such as later age at first live birth, having few or no children, and more frequent
use of oral contraceptives and hormone therapy. Low education level among breast cancer
patients may be due to that most of the participants were above 45 years and this age group,
in the past, has low chance to complete their education in our community. In addition to that
low education could lead to low knowledge about healthy foods and good nutrition.

5.1.5 Income and Occupation
The results of the current study showed that approximately half of studed
participants are living under poverty line (< $2/day/capita). It is more than the poverty rate
(38.8%) reported by PCBS (2012). The current study conducted on 150 participants which
PCBS findings from broad survey conducted all over the Gaza Strip. Although, the number
of participants with breast cancer living under poverty line was higher than controls, this
difference was not statistically significant. The relative increase in breast cancer incidence
with poverty could be due to malnutrition, eating unhealthy diet rich with saturated and
trance fat and having low social support.
Similarly, no statistically significant relationship was found between occupation and breast
cancer risk, whereas (88%) of the participants were Housewives (90.7% of the cases and
85.3% of the controls). The proportion of women who is employed was 17.4% and the
unemployment rate was 32.9% as reported by PCBS (2012). This could attribute to
sedentary life of housewives compared with employed woman.
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5.2 Distribution of Participants by Family History of Breast Cancer
our study showed a positive association between Family History and breast cancer.
20% of breast cancer patients have Family History of breast cancer . This agrees with Vogel
(2008) who indicated that genetic factors are thought to contribute to approximately 5% of
all breast cancer cases, but to 25% of cases diagnosed before age 30 years. Another study by
Key et al. (2001) agree with our study who indicated that hereditary factors contribute
around a quarter of inter individual differences in susceptibility to breast cancer, while
environmental and lifestyle factors contribute the remaining three-quarters.

5.3. Distribution of Participants by Menarche, Marital and Menopause Age
Regarding to menarche age, our findings incompatible with previous studies as our
study found that the average mean of menarche age among cases was slightly higher (13.51
yrs) than controls (13.12 yrs). This divergence may be due to small sample size of the
current study, as previous studies found that early menarche age has been consistently
associated with an increased risk of breast cancer. Several studies observed increased breast
cancer risk in women who reached menarche at less than 12 years of age compared to those
at more than 14 years of age, likely because of an increase in lifetime exposure to ovarian
hormones (Dumitrescu & Cotarla 2005).
Regarding the marital age, the current study showed that high marital age increases breast
cancer risk. The results in this study revealed that the mean of marital age among cases was
(20.99 yrs) which is higher than the controls (18.26 yrs) and this difference was statistically
significant. The increase in BC risk with high marital age could be attributed to greater
exposure to breast cancer risk factors such as delay age at first birth, having few or no
children, exposure to stress, low duration of breastfeeding and long exposure to ovarian
hormones.
Finally, no statistical significant was found in the current study between menopause age and
breast cancer. The average mean of menopause age in cases was (49.97 yrs) which is lower
than the controls (50.18 yrs). This divergence may be due to small sample size of the
current study. Henderson et al. (2008) study found that late menopause is a risk factor for
breast cancer as late menopause may be lead to greater exposure to estrogen. However
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Mahouri et al. (2007) study reported that the risk of cancer did not differ with regard to
menopausal status, age at menopause.

5.4 Distribution of Participants by Menstrual History and Fertility
Our result showed that (8%) of cases had irregular Menstrual History (8%) compare
with (5.3%) of the controls, however; this difference was not statistically significant.
Irregular menstrual history may be lead to greater exposure to breast cancer risk factors
such as hormonal disorder (estrogen, androgen and prolactin), exposure to stress, frequent
use of oral contraceptives and hormone therapy which could increase the risk of BC.

The results of our study have found that fertility has a significant protective effect
against breast cancer, among cases was (92.9%) compare with (100%) of the control. This
agrees with Russo et al. (2005) and study which found that multi-parous women have
approximately half of the risk of nulliparous women. Breast cancer risk declines with the
number of children borne as women who have given birth to five or more children have half
the risk of women who have not given birth. Some evidence indicates that the reduced risk
associated with an increased number of births may be limited to hormone receptor-positive
breast cancer.

5.5 Obstetric History of the Current pregnancy

5.5.1 First Baby and Parity
Regarding the first baby, the current study showed that the average mean of years in
waiting the first baby among cases (1.32yrs) was slightly lower than controls (1.35yrs) and
this different was not statistically significant; however, a previous study conducted by
Russo et al. (2005) found that early age at first full-term pregnancy has been shown to be
associated with decreased risk for breast cancer. The insignificant difference between cases
and controls regarding first baby-age in the current study could be due to the different
nature and the culture of our society as childbearing in our society is often early compared
to other country.
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High parity is associated with increased breast cancer risk. The current study
showed that there is a significant difference between cases and controls regarding parity
(the mean of parity for cases was (6.83) which is higher than the controls (6.01)) and this
may be due to women who had high parity never breastfed, suffer from malnutrition. A
study conducted to assess the relationship between parity and breast cancer risk by
Pakseresht et al. (2009) who showed no significant association between parity and breast
cancer. Other studies were connected between parity and other risk factors such as family
history and breastfeeding, where Weir et al. (2007) showed that breast feeding is closely
associated with parity and the protective effect of parity is slightly greater for women who
ever breastfed than for women who never breastfed and in a study conducted by Becher et
al. (2003) showed that high parity was less protective in women with a positive family
history.
5.6. Study Participants and their Pregnancy Outcomes
In view of abortion, no statistically significant association between abortion and
breast cancer was found in the current study, although the percentage of abortion history
was little higher among cases (58.5%) than controls (55.4%). Increasing the incidence of
abortion among cases in comparison to controls could be explained by the hormonal
changes that take place in pregnancy which cause breast tissue to proliferate and
differentiate but if abortion interrupts this process it may leave the proliferated,
undifferentiated breast tissue at higher risk of carcinogenesis. Our findings agree with
results of Beral et al. (2004) study who suggested that breast cancer risk does not appear to
be associated with an increased number of either spontaneous or induced abortions .

Similarly, the results of the current study found no relationship between LBW Infant
and breast cancer. However, 28.8% of participate gave LBW( 23.1% of cases gave LBW
infant compared to 33.8% of controls), PCBS report was found 8.8% of the children were
weighing less than 2.5 kg at birth; 9.4% in the West Bank, and 8.1% in Gaza Strip (PCBS,
2012) while percentage of LBW Infant in current study higher than PCBS report as PCBS
gives us the results during the year, but the current study gives us the results during
cumulative reproductive years of woman.

Regarding congenital anomalies, the current study found that (9.2%) of cases
compared to (9.5%) of controls have baby with congenital malformation and this disparity
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was not statistically significant. However, congenital anomalies are more frequent among
resource constrained families and countries. It is estimated that about 94% of severe birth
defects occur in middle- and low-resource countries, where mothers are more susceptible to
macronutrient and micronutrient malnutrition and may have increased exposure to agents or
factors that induce the incidence of abnormal prenatal development such as advanced
maternal age, genetic factors, maternal infections, maternal nutritional status such as iodine
deficiency, folate insufficiency, obesity, and maternal exposure to pesticides, tobacco,
chemicals, and high doses of radiation increase the risk of having a fetus or infant affected
by congenital anomalies (WHO, 2014b).

Our study revealed that there is a significant association between Stillbirth and
increased breast cancer risk as stillbirth among cases was (15.4%) compare with (4.1%) of
the controls. Stillbirth causing may attributed to twins or a multiple pregnancy, being over
35 years of age, smoking, being obese (having a BMI over 30), and exposure to toxin
during pregnancy. The current study showed that Post-Partum Hemorrhage associated with
increased breast cancer risk, where postpartum hemorrhage among cases was (27.7%)
which is significantly higher than the controls (10.8%). Post-Partum Hemorrhage causing
related to history of previous hemorrhage, obesity, first pregnancy and multiple
pregnancies. Furthermore, the present study found that Caesarian section among cases
(33.8%) was higher than controls (10.8%) and this disparity was statistically significant so
there is a positive association between Caesarian section and breast cancer, Caesarian
section causing related to obesity. This agree with our study finding which showed that
most of cases are obese with mean of BMI (34.017 kg/m2).
5.7 Relationship between Cases and Controls regarding Breastfeeding
The results of the current study showed that breastfeeding were significantly
associated with reduced breast cancer risk, where the percentage of breastfeeding among
controls (97.3%) was higher than cases (80.0%). Furthermore, exclusive breastfeeding
among controls (71.2%) were higher than cases (68.3%) but this difference was not
statistically significant and also the mean of duration of breastfeeding, in months, for cases
(14.15) is smaller than controls (17.25). Long breastfeeding duration has a protective effect
against breast cancer. These findings agree with the results of Heuch et al. (2002) which
showed that breastfeeding is thought to reduce breast cancer risk and prolonged lactation
has been demonstrated to have a protective effect by reducing the total number of ovulatory
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menstrual cycles and consequently cumulative ovarian hormone exposure, and during
pregnancy increase prolactin which increases cell proliferation and decreases apoptosis in
the breast.

5.8 Relationship between Study Participants and Contraceptive Use
The current study has showed that contraceptive pills and injection intake is
associated with increased breast cancer risk. The results revealed that contraceptive pills
intake among cases (59.4%) was significantly higher than controls (22.0%). Furthermore,
similar pattern was found among contraceptive injection users (cases: 6.3% and controls:
4.0%). A study conducted, to assess the relationship between contraceptive use and breast
cancer, by Cancer Stats-Publication- Breast Cancer-UK, (2009) showed that ever use of oral
contraceptives was associated with a very small increase in risk and the greatest risk was
observed among current users, with the risk decreasing after stopping use. Initial concern
was focused on the possibility that the hormones in an oral contraceptive would provide
higher levels of estrogen and progestin during an oral contraceptive cycle.

5.9 Relationship between Cases and Controls and Nutrient Supplementation
Regarding iron and folic acid intake, our study finding showed that iron and folic
acid deficiency was associated with increased breast cancer risk, and this can be attributed
to that: low folate may cause deficiencies in the DNA repair process, therefore increasing
the risk of malignancy, and this agree with the result of Vogel, (2008) and Kim, (2006) who
found that folate exerts dual effects on the development and progression of breast cancer.

Regarding to Vitamin B12 intake, our results revealed that the percentage of cases
who took Vitamin B12 was 6.7% while the intake among controls was nearly the double
(13.3%). However, no statistically significance was found between vitamin B12 intake and
breast cancer risk, and this result agrees with previous study that assessed the relationship
between vitamin B12 and breast cancer by (Cuskelly et al., 2013) and found no evidence
that vitamin B12 alone reduces the risk of breast cancer, where vitamin B12 works with
folate in the body, so it may help reducing of BC risk.
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5.10 Dietary Intake and Behavior
5.10.1 Use of Pressurized Utensils (Overcooked Meat(
Overcooking meat was associated with increased breast cancer risk in current study
where the percent of overcooking meat intake among cases (32.0%) was higher than
controls (21.3%). This finding agrees with the resulted obtained by Hanf & Gonder, (2005)
and Steck et al. (2007) in Finland which revealed a positive association between
overcooking meat and breast cancer. This could be attributed to the increase in carcinogenic
heterocyclic amines which are formed in meat during high temperature cooking. High
exposure to heterocyclic aromatic amines such as Heterocyclic amines (HCAs) and
polycyclic aromatic hydrocarbons (PAHs) have been found to be mutagenic that is, they
cause changes in DNA that associated with increased breast cancer. HCAs and PAHs
become capable of damaging DNA only after they are metabolized by specific enzymes in
the body, a process called bioactivation and activity of these enzymes, which can differ
among people, may be relevant to cancer risks associated with exposure to these compounds
(Sugimura et al., 2004; Jagerstad et al., 2005).

5.10.2 Cooking Chicken
The results of the current study showed that the percentage of cooking chicken with
skin among cases (69.3%) was significantly higher than controls (44.0%), and therefore,
cooking chicken with skin has a positive association with increased breast cancer risk. A
reasonable explanation for such association could be return to that chicken skin typically
contains high amounts of fat intake; one gram of fat contains 9 calories and therefore
causing weight again lead to increase levels of endogenous estrogen and may increase the
concentration of several circulating cytokines, which stimulate the activities of the enzymes
involved in the synthesis of estrogen. In addition to that, skin contains high amounts of fat
could increase breast density which increases breast cancer risk and this agree with study
assessed breast cancer risk among women with the highest level of fat intake compared with
those with the lowest level by (Boyd et al., 2003) which found 13% increase in breast
cancer risk among women with the highest level of fat intake compared with those with the
lowest level.
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5.10.3 Type of Fish intake
No significant association between fish type and breast cancer was found in current
study where the majority of the participants were eating Sardine (94%). Among cases,
eating Sardine was (91.2%) lower than controls (96.9%). This finding of lacking of
association, between type of fish and breast cancer, disagrees with Zheng et al. (2013) study
which found that oily fish such as sardines, salmon, tuna are rich with marine n-3 PUFA
(polyunsaturated fatty acid) which reduce breast cancer risk by enhancing the metabolism of
estradiol to inactive catechol estrogens. While another study by Terry et al. (2002) found
that high consumption of fish was weakly associated with reduced breast cancer risk, and
the association was not statistically significant.

5.10.4 Type of Diary Product
The results of the current study showed that dairy products with whole fat are
positively associated with increased breast cancer risk in comparison to skimmed fat dairy
products. The percentage of cases who eat whole fat dairy products (78.7%) was higher than
controls (45.3%). Our result agrees with the result of Missmer et al., (2002) Study which
showed that dairy products, such as whole milk and many types of cheese rich in fat, may
increase breast cancer risk and this could be due to the milk products content of
contaminants such as pesticides, which have carcinogenic potential, and growth factors such
as insulin-growth factor-I, which have been shown to promote breast cancer cell growth.
Additional potential mechanisms through which dietary fat may increase breast cancer risk
include an influence on endogenous estrogen levels or by affecting other risk factors such as
weight gain.
5.11 Frequency of Dietary Intake
5.11.1 Diary Product Intake
The obtained results revealed that the percentage of cases who have daily intake of
dairy products (41.3 %) was lower than controls (60%) and this disparity was statistically
significant. This finding indicates a negative association between dairy products intake and
BC risk. The protective effect of dairy products against breast cancer risk could be related to
the anti-carcinogenic properties of vitamin D which disrupts breast cancer cell growth by
apoptosis and this agrees with result of Moorman & Terry (2004) study which showed that
dairy products may protect against breast cancer.
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5.11.2 Vegetable and Fruit Intake
A significant protective effect of vegetable and fruit intake against breast cancer was
noticed in the current study. The obtained results have showed that the percentage of cases
who have daily intake of vegetable and fruit (58.7%) is lower than controls (88%). These
findings concur with the results obtained in a previous study conducted to evaluate the
relation btween fruit and vegetable consumption and breast cancer (Holmes & Willett,
2004). The study showed that fruit and vegetable consumption has a protective effect and
decreases breast cancer incidence through their antioxidants, fiber and other nutrients.

5.11.3 Canned Food Intake
The results of the current study showed that canned food intake associated with
increased breast cancer risk. This could be attributed to that bisphenol A (BPA) leaches
from containers and can linings, enters food and beverages, and ultimately, gets inside
human body. BPA is a synthetic estrogen that can disrupt the hormone system, particularly
when exposures occur during gestation or in early life. Miniscule exposures have been
associated with a wide range of adverse health effects, including increased risk of BC, early
puberty in girls, weak immune system and obesity. Furthermore, higher levels of BPA were
associated with markers of oxidative stress and inflammation (BCF, 2010).

5.11.4 Junk Food Intake
The results of the current study showed that junk food associated with increased
breast cancer risk where it was found that the majority of cases (53.3%) ate junk food once
weekly or less and this was higher than controls (36.0%). Junk Food contains high amount
of fat which accumulates in the body and causes obesity. Consequently, breast cancer risk
increases by increasing the levels of endogenous estrogen and increased levels of adipose
tissue that can store toxins and serve as a continuous source of carcinogens.

5.11.5 Drinking Water
Water acts as detoxification agent which remove toxins from body and many
research suggest that drinking enough water every day, could reduce risk of developing
breast cancer. Forrester et al. (2000) study found that good hydration can reduce the risk of
breast cancer by 33 % for premenopausal women and 79 % for postmenopausal women and
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this agree with the results obtained in the present study which showed that a significant
protective effect for drinking water against breast cancer. Cases who drink less than one
liter of water per day was (56%) compare with (29.3%) of the controls. Cells need to be
adequately hydrated in order to function properly. When cells are dehydrated, their internal
functions become impaired and they may be less able to remove harmful substances, such
as those that cause cancer.

5.12 Servings of Dietary Intake
5.12.1 Dairy Products Intake
The results of the present study showed that daily yogurt intake could have a
protective effect against breast cancer where it found that yogurt intake per day among
cases was significantly lower than controls. This finding concurs with several previous
studies conducted in France and Uruguay which have found that yogurt consumption is
associated with a reduction in the risk of breast cancer through their probiotics content
which can help maintaining the balance of bacteria necessary for boost the immune system
and stimulate infection-fighting white cells in the bloodstream or due to a factor that has
anti-tumor effects. A study conducted by Maroof et al. (2012) has suggested that the
protective effect of yogurt intake could be related to the yogurt rich content of conjugated
linoleic acid (CLA). There are several postulated mechanisms of CLA role in cancer which
include: effects on oxidative behavior in cancer cells, effects on the metabolism of linoleic
acid and induction of apoptosis (Moorman& Terry, 2004)

Moreover, the current study showed that cheese intake per day among cases was
lower than controls and the difference was statistically significant and this protective effect
could be attributed to the anti-carcinogenic properties of vitamin D which disrupts breast
cancer cell growth by apoptosis.

5.12.2 Protein Intake
The obtained results revealed that high red meat intake is associated with increased
breast cancer risk as it was found that cases were consuming more serving size per day of
red meat than controls and this was statistically significant. These findings agree with
results obtained in previous studies conducted to evaluate the association between red meat
intake and risk of breast cancer (Boyd et al., 2003; Cho et al., 2006; Taylor et al., 2007). It
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was observed that a 12% increase in breast cancer risk was noticed per 50 gram increment
of meat intake each day. Red meat are rich in bioavailable iron and free iron is associated
with oxidative DNA damage and lipid peroxidation which may increase the risk of breast
carcinogenesis.

Regarding fish intake, the present study showed that fish intake has a significant
protective effect against breast cancer risk. The collected data showed that fishes intake
among controls was significantly higher than cases and this agrees with the result of Terry
et al. (2003) study which found the consumption of fish and marine fatty acids lowers the
risk of breast cancer by enhancing the metabolism of estradiol to inactive catechol
estrogens. In another study conducted by Zheng et al. (2013), it was found that for every 0.1
g per day increase in the consumption of n-3 polyunsaturated fatty acid (n-3 PUFA) from
fish, the risk of breast cancer decreased by 5%.

Furthermore, our study also showed that chicken intake among controls was higher
than cases and this difference was found to be statistically significant. The decrease in BC
risk with chicken intake could be attributed to that: chicken meat contain lower amounts of
saturated fats, iron and cholesterol in comparison with red meat.

Finally, the results of the current study showed that there is no significant
association between eggs intake and the increase in breast cancer risk; however, eggs intake
per day among cases was higher than controls. Egg yolks are a significant source of choline,
consumption of which has been found to be associated with lower risk of breast cancer in
some studies such as North American and European studies by Pala et al. (2009). The
study found that breast cancer risk was slightly decreased among women who consumed
fewer than two eggs per week but slightly increased among women who consumed one or
more eggs per day compared to women who did not eat eggs. A second study by Si R et al.
(2014) found that women who consumed eggs had a slightly elevated risk of breast cancer.

5.12.3 Vegetable Intake
Onion and Scallion were found to have a significant protective effect against breast
cancer risk as their intake by cases was smaller than controls. Raw onions and scallion
contain beneficial sulphur-containing compounds (e.g diallyl sulfide, diallyl disulfide and
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diallyl trisulfide) that inhibition of carcinogen activation through modulation of cytochrome
P450-dependent monooxygenases and/or acceleration of carcinogen detoxification via
induction of phase II enzymes (glutathione transferases, quinone reductase, etc.) are
believed to be responsible for protective effects of organosulfur compounds (OSC) against
chemically induced cancers. More recent studies have indicated that some naturally
occurring OSC analogues can suppress proliferation of cancer cells in culture and inhibit
growth of transplanted tumor in vivo by inducing apoptosis and/or by perturbing cell cycle
progression (Herman-Antosiewicz & Singh 2004). Furthermore, onions contain high
concentrations of flavonoids which have antioxidant and anti- inflammatory effects which
may contribute to its cancer preventive activity. These findings agree with results obtained
in previous studies conducted to evaluate the association between raw onions and risk of
breast cancer development (Lalla et al., 2013; Slimestad et al., 2007).

Moreover, the obtained results showed that tomato has a significant protective effect
against breast cancer risk and this agree with several studies conducted by Whiteman et al.
(2013) & Masala et al. (2012) which found an inverse association between breast cancer
risk and increasing consumption of tomatoes. Tomatoes are a rich source of important
phytochemicals such as: carotenoids; lycopene; melatonin; flavonoids (e.g., quercetin) all of
which have been found to have anti-cancer activities in addition to their anti-oxidant and
anti-inflammatory effects (Friedman, 2013).

Similarly, our current study revealed an association between the consumption of
green peppers, red peppers and lowering breast cancer risk. It was found that pepper intake
among cases was significantly less than controls. This decrease in BC risk is due to that
green and red peppers are a good source of vitamin C and other valuable phytochemicals
which act as antioxidants that could inhibit the harmfull oxidation process within cells and
thus have protective agents against the damaging effects of free radicals which attack
healthy cells and changes their DNA, allowing tumors to grow.

High Potatoes intake was associated with increased breast cancer risk in the current
study where it was found that Potatoes intake by cases is higher than control and this
difference was found to be statistically significant and this may be related to potatoes rich
with carbohydrate which have indirect relationship with increased breast cancer risk by
affecting insulin resistance and weight again and this agree with several studies conducted
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by Burley et al., (2010) & Stadler et al., (2002) who have found an positive association
between breast cancer risk and increasing consumption of potatoes and other carbohydrate
such as chips, and some bread, this could be attributed to acrylamide is formed principally
by the maillard reaction between the amino acid asparagine and reducing sugars such as
glucose. Until its discovery in high temperature cooked carbohydrate-rich foods.
Acrylamide is known to cause cancer by damaging DNA.

On the other hand, the results of the current study showed that cabbage intake
among cases was lower than controls; however, this difference was not statistically
significant. Cabbage contains sulforaphane which has antibacterial and anticancer properties
and a potent inducer of protective enzymes that provide defense against cancer-causing
chemicals. A study conducted by Lee et al. (2008) has found an inverse association between
breast cancer risk and increasing consumption of Cabbage.

Similarly, no statistically significant association was found between spinach intake
and breast cancer risk. However, the results showed that spinach intake among breast cancer
patients was lower than controls and this difference, even not significant, agrees with the
results obtained by Boggs et al. (2010) who found inverse association between breast cancer
risk and increasing consumption of spinach. It is well known that spinach is a wonderful
green-leafy vegetable often recognized as one of the functional foods for its nutritional,
antioxidants, anti-cancer constituents and is considered a very good source of dietary fibers,
vitamins (A, C, E, K, Thiamin, Riboflavin, Vitamin B6, Folate) and many minerals and this
inconsistency could be attributed to small sample collection.

Regarding garlic intake, the collected data showed that garlic intake among cases
was higher than controls and this difference was not statistically significant. This finding
disagrees with the results obtained in Lalla et al. (2013) study which showed that the greater
the consumption of raw garlic, the lower the risk of developing breast cancer. This
inconsistency could be attributed to the participant behavior in garlic intake. Eating cooked
garlic leads to lose active substances (Sulforaphane) during crushing or cooking and thus
losing anticancer properties.

Finally, although carrots intake by cases was higher than controls, no statistically
significant relationship was found between carrots intake and breast cancer in our study.
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This could be explained by that breast cancer women were eating carrot after disease or
eating carrot without fat medium that cause less vitamin A absorption and therefore less
effective in protecting against breast cancer.

5.12.4 Fruits Intake
Guava, Strawberries, Grapes and Cirrus were found to have a protective effect
against breast cancer risk where guava, citrus, strawberries, grapes intake by cases was less
than controls and this difference was statistically significant. It is well known that guava are
rich in vitamin C, strawberries are rich in anthocyanin and both grapes and citrus are rich in
flavonoids, polyphenolic acids and other phenolic compounds. Collectively these
phytonutrients group act as antioxidant and were found to have a protective effect against
cancer.

On the other hand, no statistically significant association between apple and banana
intake and breast cancer was found in current study. Our results showed that cases were
consuming more (serving size per day) of apple and banana than controls. Our finding
disagree with Hai Liu et al., (2005) & Reagan-Shaw et al., (2010) who have found that
apple have protective effect against breast cancer. Apple exhibit strong antioxidant and
antiproliferative activities and that the major part of total antioxidant activity is from the
combination of phytochemicals including phenolics and flavonoids, are suggested to be the
bioactive compounds contributing to the health benefits of apples, Moreover, study
conducted on Guangdong and China by Zhang et al. (2009) who have found that banana
have inversely and significantly related with breast cancer risk and this inconsistency could
be attributed to breast cancer is a multi-factorial disease where genetic susceptibility,
environment, nutrition and other lifestyle risk factors interact.

5.12.5 Grains Intake
Bread, Pasta, Rice, Cuscus, and Biscuits intake were found to be positively
associated with increased breast cancer risk in the current study. The collected data revealed
that the consumption (serving size per day) of bread pasta, rice, cuscus and biscuits by cases
was significantly higher than controls. These grains contain high amount of carbohydrate, it
may influence breast cancer risk by affecting insulin resistance and triggers insulin release
also it may cause obesity which increased breast cancer risk and this agree with study
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conducted on Italian women by Augustin et al. (2013) which have found a higher risk of
breast cancer among those consuming high levels of grain such as bread, pasta and rice.
Moreover, biscuits contain high amount of carbohydrate along with using unhealthy fat
(trance and saturated fatty acid) during preparation. Also the current study showed that
cases consuming more serving size per day of Crackers, Pizza, and Pancakes in comparison
to controls; however, the difference was not statistically significant. Such types of food are
rich in carbohydrate and unhealthy fat.

5.12.6 Nuts & Seeds Intake
In our study, breast cancer patients were consuming significantly more serving size
per day of almonds in comparison to controls. No significant difference was found between
cases and controls regarding walnuts, cashew and pistachios intake, although cases were
consuming more serving size per day of walnuts and pistachios in comparison to controls.
Eating raw nuts rather roasted and salted nuts could be beneficial. roasted could destroy
some of the nutritional value of these seeds and the oils added for roasting are often not
healthy fats. In our study we didn’t consider this difference during data collection. No doubt
that the majority of the participants in the study ate roasted and salted nuts because that’s
what most people eat in our society.

Furthermore, the results showed that pumpkin seeds intake among cases were lower
than controls; however, the difference was not statistically significant. Pumpkin seeds are
important for immune system as they contain a lot of antioxidants (carotenoids), omega-3
fatty acids. Similar results were found by Cool, (2013) who found that eating pumpkin
seeds lower the risk of breast cancer by 23% in postmenopausal women.

5.12.7 Beverages Intake
Drinking of soft drinks, Juices and Fresh juices by cases were significantly higher
than controls and therefore are positively associated with the increase in breast cancer risk
in the current study and this agree with study by Malik et al. (2006) who found that
Consumption of sugar-sweetened beverages, particularly carbonated soft drinks, association
with increased breast cancer risk. This association could be due to these drinking a key
contributor to the epidemic of overweight and obesity, by virtue of these beverages' high
added sugar content, low satiety, and incomplete compensation for total energy.
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The results of the current study showed that coffee intake was lower among cases
than controls; however, this difference was not statistically significant. These obtained
results agree with results obtain by Fagherazzi et al. (2011) study conducted to evaluate the
relationship between coffee or caffeine intake and breast cancer risk. This lack of
association could be due to the small sample of participants but another study by Yu et al.
(2011) found that coffee drinking was inversely associated with breast cancer risk.

5.12.8 Herbs Intake
In the current study, a positive association between Chamomile and Rosemary
consumption and the increase in the incidence of breast cancer was found. Chamomile and
Rosemary intake by cases were significantly higher than controls. This could be attributed
to that Chamomile and Rosemary intake among BC patients was during treatment.

On the contrary, the results of the current study showed that Licorice has a
significant protective effect against breast cancer and this could be due to the estrogenic
properties of glabridin and isoflavan in licorice root and this agree with the results of Tamir
et al. (2002) study which found that isoflavans and Glabridin and their derivatives have
estrogen-like activities which exhibited varying degrees of estrogen receptor agonism in
different tests and demonstrated growth-inhibitory actions on breast cancer cells.

Similarly, it was found that ginger has a significant protective effect against breast
cancer due to phenolic ingredients, such as gingerols and 6-shogaols, as anticancer and this
agree with Elkady et al. (2012) study which found that ginger suppressed the proliferation
and colony formation in breast cancer cell lines and the ginger may be a promising
candidate for the treatment of breast carcinomas.

Regarding green vs. black tea intake, the collected data revealed that black tea
intake by cases was higher than controls while green tea intake by cases was lower than
controls and this difference were found to be statistically not significant. Similar findings
were found by Sun et al. (2006) who noticed that black tea intake was not related to the
decrease in risk of breast cancer and 22% reduction in the risk of breast cancer for highest
intake versus non/lowest intake of green tea and this could be attributed to that tea
composition varies with the processing method of tea, The amounts of catechins which have
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antiproliferative effects on tumour cells in green tea are up to 10 times more than in black
tea, possibly accounting for the lack of risk reduction associated with black tea drinking.

Furthermore, it was found that thyme intake among cases was lower than controls
(not statistically significant). It is known that thyme, as a dried herb, contains very high

levels of antioxidants in the form of rosmarinic acid and phenolic compounds such as
thymol and carvacrol and these phenolic component reduce the oxidative DNA damage and
thus may be prevent the development of cancer.

5.12.9 Spices Intake
The results of this study revealed a direct and inverse relationship between Basil and
breast cancer risk as it was found that basil intake among cases was significantly smaller
than controls. This protective action could be attributed to Basil’s antioxidant,
antimutagenic and antitumorigenic properties likely arise from a variety of components
including linalool, 1, 8-cineole, estragole, and eugenol and this agrees with Kaefer & Milner
(2011) study which found an association between Basil and the reduction in breast cancer.

Similarly, cloves was found to have a significant protective effect against breast
cancer. Cloves intake by cases was smaller than controls. Clove contains several important
phytochemicals including: tannins; terpenoids; eugenol; acetyleugenol which have a
detoxification effect in the human body. To the best of our knowledge, no studies have been
conducted in humans to date to evaluate use of cloves in cancer prevention, a few studies
conducted in mice suggest its effectiveness, especially in modifying cellular detoxification
processes (Kaefer & Milner 2011)

Moreover, The results of this study showed a direct relationship between Curcumin
intake and the decrease in breast cancer risk where Curcumin intake by cases was smaller
than control and this difference was found to be statistically significant. Curcumin
(diferuloylmethane) is a polyphenol derived from the Curcuma longa plant, commonly
known as turmeric. More recently curcumin has been found to possess anti-cancer activities
via its effect on a variety of biological pathways involved in mutagenesis, oncogene
expression, cell cycle regulation, apoptosis, immunomodulatory, tumorigenesis and
metastasis. In addition, curcumin affects a variety of growth factor receptors and cell
adhesion molecules involved in tumor growth and our result of study agree with
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Wilken et al. (2011) & Bar-Sela et al. (2010) who found curcumin as a chemopreventive
and therapeutic agent.

Finally, the collected data showed that Cinnamon intake among cases was lower
than control and this difference was found to be not statistically significant. Cinnamon
extracts contain several active components such as essential oils (cinnamic aldehyde and
cinnamyl aldehyde) where these components have various biological functions including
antioxidant, antimicrobial, anti-inflammation and antitumor activity and this agree with
Madkor et al. (2013) study which suggested that the extracts of cinnamon plant have
antiangiogenic protective activities in the prevention of breast cancer.

5.12.10 Oils Intake
The study results showed direct relationship between Corn oil and Sunflower oil
intake and increased breast cancer and this agree with the results found in a study conducted
by Maillard et al. (2002). The study found that 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 and therefore would tend to increase the omega-6/omega-3
ratio and increase incidence of breast cancer.

Similarly, butter intake was found to have a positive association with increased
breast cancer risk (butter intake by cases was significantly higher than controls). Similar
results was found by Jordan et al. (2013) who noticed that diet characterized by a low P/S
ratio (polyunsaturated /saturated) seems to be more important for the development of breast
cancer than total fat intake such as butter which is rich in saturated fat. Also another study,
conducted to evaluate the relationship between butter and the incidence of breast cancer by
Trichopoulou et al. (1995), found that butter appears to be associated with an elevated risk
for breast cancer.

Finally, no statistically significant association between olive oil intake and breast
cancer risk in our study where olive oil intake among cases was higher than controls.
Results were found by Alegre et al. (2013) who noticed that olive oil have demonstrated
that it may influence crucial transcription factors and reduce breast tumor aggressiveness.
And another study by Hassan et al. (2013) who found that Olive oil induces apoptosis via
activation of the p53 pathway in some cancer cells due to phenolic compounds like
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oleuropein whereas oleuropein has anticancer activity. this inconsistency could be attributed
to olive oil intake among BC patients was during treatment.

5.12.11 Sweets Intake
The study results showed a direct relationship between chocolate intake and
increased breast cancer risk where chocolate intake by cases was higher than controls and
this difference was found to be statistically significant and this could attributed to large
quantity intake of chocolate by cases . While honey, jam and kunafeh intake by cases was
higher than controls and was found to be not statistically significant. Similar results were
found by Dobson (2005) who noticed that women who reported consuming more sweets,
including desserts, sweetened beverages and added sugars, chocolate, honey, candy have
increased risk of breast cancer. Diet high in refined carbohydrates like those found in sweets
is associated with higher levels of blood glucose, forcing the body to release insulin and that
insulin encourages cancer cells to grow and could result in higher levels of estrogen, which
may promote the development of breast cancer (Jain et al., 2013; Llanos et al.,2014).
5.13 Smoking Status
The obtained results revealed that woman suffering from breast cancer exposed to
other's smoke (54.7%) higher than controls (46.7%) and was found to be no statistically
significant and this agree with Collishaw et al. (2009) study which suggested a 60-70%
increase in breast cancer risk is associated with long-term exposure to second hand smoke
in younger premenopausal women who had never smoked.
5.14 Physical Activity
The study results showed a direct relationship between physical activity and
decrease breast cancer risk where the true percentage of cases engaged in any physical
activity (18.7%) was smaller than controls (40.0%) and this result was statistically
significant.

This agrees with Friedenreich & Cust, (2008) study which found an

approximately 25% decrease in breast cancer risk among the most physically active women
compared with the least active women.

Regarding kind of physical activity, our study showed that the majority of
participants had done brisk walking (95.5%) where percentage of brisk walking among
cases (85.7%) was smaller than controls (100.0%) and this result was statistically
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significant. This type of physical activity may be the most common and the cheapest kind of
physical activity in our community.
On the other hand, non statisticaly significant association between the duration of
physical activity and breast cancer risk was found as the obtained results showed that (50%)
of cases work out for 30 minutes or less and (73.3%) of controls work out for 30 minutes or
less. This findings agree with Monninkhof et al. (2007) study which suggested a 6%
reduction in risk for each additional hour of physical activity per week assuming that the
level of activity would be sustained
5.15 Stress Exposure
The results of the current study showed that being exposed to stress has a positive
association with increased breast cancer risk where the percentage of cases exposed to stress
(61.3%) was significantly higher than controls (42.7%). A study conducted by Antonova et
al. (2011) has found similar results where stress exposure has been proposed to contribute
to the etiology of breast cancer. 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. Moreover, our study did not show statistically significant
relationship between dramatic events (e.g., death of close relative; diseased close relative;
home demolished) and breast cancer. About 55.1% of participants were found to be suffered
from death of close relative and this attributed to war on Gaza which causing lose relative.
5.16 Sleeping Hours/Day
The result of the current study showed that the percentage of cases slept less than 7
hours (50.7%) was higher than controls (42.7%), and this difference was found to be not
statistically significant and this may related to the disturbance of sleep after chemotherapy
treatment. Also, it was found that the majority of cases and controls slept during night while
of case was napping higher (24.0%) than control (20.0%) and this difference was not
statistically significant.
4.17 Distribution of Participants by Anthropometric Measurements
our results where weight gain was associated with increased breast cancer incidence
as the mean of weight for cases was (85.93 kg) compare with the controls (76.56 kg). This
agree with Previous studies have found a positive association between weight gain and
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increased breast cancer risk. Weight gain throughout adult life was associated with a
relative risk ranging from 0.5 to 1.2 in premenopausal women and 1.4 to 2.5 in
postmenopausal women and this due to the fact that weight gain reflects mainly an increase
in body fat (McTiernan, 2003).

Correspondingly, positive and direct relationship between BMI and increased
breast cancer risk was found in our study where the mean of BMI for cases was (34.017
kg/m2) significantly higher than the controls (30.41kg/m2). This agree with the results
obtained in previous studies which found that increasing BMI is association with increased
breast cancer risk (Friedenreich, 2001; Purohit et al., 2002). This could be attributed to that
sex-hormone-binding globulin levels fall with increasing BMI, thus increasing the levels of
free estradiol. In addition, obesity may increase the concentration of several circulating
cytokines, which stimulate the activities of the enzymes involved in the synthesis of
estrogen. Also obesity may increase the level of circulating insulin, which inhibits the
synthesis of insulin-like growth factor binding protein-I and therefore increases the
bioavailability of insulin-like growth factor I. Furthermore, with obesity, there are increased
levels of adipose tissue that can store toxins and serve as a continuous source of carcinogens
(Stephen et al., 1995; Friedenreich, 2001; Schernhammer, 2006).

Likewise, the increase in waist circumference was found to be associated with the
increase in breast cancer risk. The collected data revealed that the mean of waist
circumference for cases (112.32cm) was significantly higher than controls (96.45cm). This
agree with Harvie et al. (2003) study which found a 39% lower risk of breast cancer in
postmenopausal women with the smallest waist compared with the largest. Waist
circumference has been found to be a predictor of breast cancer risk probably because it is a
direct measure of central adiposity and greater central body fat distribution.

Regarding height, the current study showed that the height for case was slightly
lower (158.6 cm) than controls (158.96 cm) and this difference was found to be no
statistical significant. Previous studies showed high difference in height between case and
control is associated with increased breast cancer such as study of Ahlgren, (2004) which
showed 11% increase in breast cancer risk for every 5 cm increase in height at 14 years.
Adjustment for age at menarche did not affect this association.
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4.18 Distribution of Participants by Blood Lipid Profile
The obtained results showed elevation of blood lipid profile (triglyceride,
cholesterol, HDL-c, LDL-c) among cases compare with the control. The mean of
triglyceride level for cases (166.80 mg/dL) was higher than controls (145.93 mg/dL) and the
mean blood level of total cholesterol for cases ( 211.03 mg/dL) was higher than controls
(188.92) and LDL-c level for cases (127.84) was also higher than controls (122.74) and the
mean of HDL-c for cases (50.11) was higher than control (47.39). and this difference
between case and control was found to be statistically significant. Plasma lipids level
reflects dietary lipid intake in individuals. There are several reports of elevated plasma lipid
level such as total lipids, triglycerides (TG), total-cholesterol (T-CHO), low density
lipoprotein-cholesterol (LDL-C) and free fatty acids in pre and post-menopausal breast
cancer patients. It has been postulated that changes in the concentration of serum lipids in
the breast cancer patients could result in an increase production of tumor necrosis factor and
inhibit adipose lipoprotein lipase activity by the action of insulin. These changes impair the
catabolism of very low density lipoprotein (VLDL), leading to an increase in high density
lipoprotein-cholesterol (HDL-C) (Laisupasin et al., 2013).

5.19 Distribution of Participants by CBC
The result of the current study 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 the mean
of RBC for cases was lower than controls and this difference was not statistical significant.
In addition the mean of PLT for cases was higher than control and this result was non
statistical significant. This could attributed to chemotherapy treatment as complete blood
count (CBC) is a routine blood test done regularly during treatment for breast cancer.
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CHAPTER 6
Conclusion & Recommendation
6.1 Conclusion
The study concluded the following:


Older age was associated with increased breast cancer risk.



Women with family history of breast cancer are more likely to have breast cancer



Women with breast cancer was higher in parity age than healthy woman



Women with breast cancer was taking oral Contraceptive and hormonal therapy
more than healthy woman



Fertility, Breast feeding, and long duration of breast feeding have protective effect
against breast cancer.



There were direct relationship between stillbirth, post-partum hemorrhage,
Caesarian section and increased breast cancer risk.



There were inverse association between iron and folic acid and breast cancer risk.



There were direct relationship between overcooking meat, skinned chicken and
increased breast cancer risk.



Women with breast cancer drink whole fat milk



There was inverse association between frequently diary product and increased breast
cancer risk.



Women with breast cancer are less frequently eating Vegetables and Fruits than
healthy woman.



Women with breast cancer drink water are less frequently than healthy woman.



There was protective effect of Vegetable such as Onion, Tomato, Green Peppers,
Red Peppers against breast cancer risk.



There was protective effect of Fruit such as Guava, Strawberries, Grapes and Cirrus
against breast cancer



Women with breast cancer are less frequently of serving size yogurt and cheese than
healthy woman
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Women with breast cancer are more frequently of serving size eating red meat than
healthy woman



Women with breast cancer are less frequently of serving size eating fish, Turkey
than healthy woman



There was direct relationship between eating serving size of Grain such as bread,
Pasta, Rice, Cuscus, Biscuits and increased breast cancer risk.



Women with breast cancer are more frequently of serving size eating almonds than
healthy woman.



Women with breast cancer drink soft drinks, and Fresh juices more frequently of
serving size than healthy woman.



Women with breast cancer are more frequently of serving size drinking Chamomile
and Rosemary than healthy woman



There was protective effect of Licorice, ginger, against breast cancer risk.



There was protective effect of Basil, Cloves, turmeric, against breast cancer risk.



There was direct relationship between Corn oil, Sunflower oil, Butter and increased
breast cancer risk.



There was direct relationship between Chocolate and increased breast cancer risk.



Women with breast cancer are less physically active than the healthy women.



Women with breast cancer are heavier and more obese than the healthy woman



Women with breast cancer are larger waist circumference than the healthy woman



Women with breast cancer are greater exposure to stress than the healthy woman.



Women with breast cancer are high triglyceride, cholesterol, HDL-c, LDL-c than the
healthy woman.

 There was inverse association between WBC, HGB and breast cancer risk.
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6.2 Recommendation
Recommendations at the National Level
 It is necessary to obtain more accurate information regarding the nutrients intake and
the prevention of breast cancer
 Suggestions to conduct more advanced research to determine the role nutritional
dietary behavior and prevention of breast cancer
 Establishment of nutrition clinics in different hospitals in the Gaza Strip.
Recommendations at Community Level
 It is highly recommended that educational programs through different media to
increase the awareness of the community
 Provide scientific information on the healthy diet, dietary behavior for prevention
from breast cancer.
 Provide scientific information on importance of Breast feeding.
 Provide scientific information on importance of iron and folic acid intake
 Provide scientific information on importance of reduce of the underlying food that
enhance breast cancer:


red meat



Whole fat milk



overcooking meat



skinned chicken



canned food & junk food



soft drinks

 Provide scientific information on importance of Vegetable & Fruit intake.
 Provide scientific information on importance of physical activity.
 Increase the Palestinian awareness to the importance of periodic self examination
especially for those with family history of breast cancer
 Routinely monitor weight and manage overweight and obesity as early as possible.
 Routinely monitor blood lipid profile and manage as early as possible
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Recommendations for Patients’ Nutrition
 Encourage intake of nutrient with low fat such as yogurt, fish, skinned chicken, fruit
and vegetable
 Encourage intake of Vegetables such as Onion, Tomato, Green& Red Peppers
 Encourage intake of fruit such as Guava , Strawberries, Grapes, Cirrus
 Encourage drink Licorice and Ginger
 Encourage intake of spice such as Basil, Cloves, Turmeric
 Encourage patients to keep their weight and blood lipid profile on acceptable level.
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Annex 2

Nutritional Factors Associated With Breast Cancer
at Gaza Strip, A Hospital Based Study

(Consent Paper)

My name is ……………. , I am going to make a research study entitled Nutritional Factors
Associated With Breast Cancer at Gaza Strip, A Hospital Based Study.
It is a supervised program of master degree of clinical nutrition at Al Azhar University .
This study aims to reveal the relationship between nutritional factors and dietary behavior
and occurrence of breast cancer.
You are not obliged to answer any question and also non - participating in this study will
not affect the care you might need.
We value your participation and your answers will play an important role in the study. I will
ask you some question about yourself, your family, and your dietary habits, and make some
anthropometric measurement and drawing sample of blood for analysis.
Any information you give us will be kept confidential.
Name of the interviewer : ……………………………………
Date of the interview : ………/………/……… (day/month/year)
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Annex 3

Nutritional Factors Associated With Breast Cancer at Gaza Strip,
Hospital Based Study

(Questionnaire Form)

Serial No: ���
Research Category

1.�Case

2.�Control

Health Record: ������
Name of the Patient “Optional "……………………………………………………….
Name of Health care center:…………………………………………………………….
Date of registration: ……/……/……
Address: ……………………………………………………………
Tel. No:…………………………….
Mobile “Optional "……………………………

1. Personal Data

1.1. Gender:

1. � Male

1.2. Age:………. years
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2. � Female

1.3. Marital status:
1.□ Single
2.□Married
3.□Divorced
4.□Widow
1.4. Residency:
1.� Gaza Governorate
2.� Middle Gaza Governorate
3.� Khanyonis &Rafah Governorate

4.□North Governorate
1.5. Education level:
1.� Illiterate
2.� Basic education
3.� Secondary
4.� University or higher
1.6. Patient occupation:
1.� Employed
2.� Housewife
1.7. Income:……………….NIS
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1.8. Family History of Breast Cancer
1.□Yes
2. □No

1.9. Obstetric History of Patient

Menarche age …………… years
Marital age:………………..years
Menopause age:………… years

Menstrual History

1. □ Regular

2. □ Irregular

Fertility

1. □ Fertile

2. □Infertile

How long have you waited for the first baby? ………….years

Parity:………………….
Abortion

1. � Yes

2. � No

Stillbirth

1. � Yes

2. � No

LBW infant

1. � Yes

2. � No

Congenital anomalies

1. � Yes

2. � No

Post Partum Hemorrhage

1. � Yes

2. � No

Caesarian Section

1. � Yes

2. � No
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1.10. Breast & Breast Feeding

1.10.1. Breast feeding:

□

1- Yes

□

2- No

If yes is it?

□ Exclusive

1-

□ Not Exclusive

2-

If not exclusive, how frequent…………..
1.10.2. Lifetime duration of breast feeding ……………months
1.10.3. Problems of breast.

□ Mass

1-

□ Mastitis

2-

□

3 Nipple discharge

4

□ Fissure nipples

5

□ Retracted nipples.

1.11. Contraception Use

1.11.1. Contraception

□

1- Yes

□

2- No

121

If yes, Specify the method………………………………..

If hormonal. Specify……., using period……..

1.11.2.Have you taken iron and folic acid?

□

1- Yes

□

2- No

1.11.3.Have you vitamin B12?

□

1- Yes

□

2- No

2. Dietary Behavior

2.1. Cooking behavior of chicken

1.

� Skinned

2.

� Un-skinned

2.2.Type of fish
1.□ Tuna
2.□ Sardina
2.3. Consumption of diary product:

1.

� Daily

2.

� Twice a week

3.

� Once a week or less
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2.4.Diary product:
1. □ Whole fat
2. □ Skimmed fat

2.5. Consumption of vegetables and fruits
1.

� Daily

2.

� Twice a week

3.

� Once a week or less

2.6. Eat overcooking meat (or use the pressurized utensils)

1.

□Yes

2.

□No

2.7. Eat canned food
1.

� Daily

2.

� Twice a week

3.

� Once a week or less

2.8. Eat junk food
1.

� Daily

2.

� once or twice a week

3.

� once or twice a month
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2.19.Drinking water
1.

□Less than 1L

2.

□1L-2L

3.

□more than2L

2.1. Smoking

2.1.1. Are you a smoker?
1.

□Yes

2.

□No

3. □ Ex-smoker

2.1.2. Are you exposed to passive smoking?
1.

□Yes

2.

□No

2.2. Physical Activity
2.2.1 Have you been engaged in any physical activity?
1.

□Yes

2.

□No

If yes
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2.2.2. What kind of activity do you exercise?
1. Brisk walking

2. Running

2. Robbing

4. Swimming

5. Others" please specify"………..
2.2.3. How many days do you exercise per week? …………days.
2.2.4. How long do you exercise per session? …………… minutes
2.2.5. What type of exercise, do you practice? ………………

Stress Exposure

Are you exposed to stress?
1.� Yes
2.�No

If yes, what happened in your life time?

1.� Death of close relative
2. � Severe chronic disease of close relative in your home and need special care
3. � Your home is demolished
4. � Your husband is not responsible

Sleep

How many hours do you sleep per day? ………………….hours
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Sleep during
1.

□ Night

2.

□ Day

3.Anthropometric Measurements

1.Weight : …………….. kg.
2.Height :………………. m.
3.BMI :…………………. Kg/m2.
4.Waist :……………… .cm.

4. Laboratory Investigations

CBC ………………………………………………...
Blood lipid profile…………………………………
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Annex4

Food Frequency Questionnaire
Name

Today’s Date:

Directions: For each group of foods, write in the number of times PER DAY the person eats any of
them and CIRCLE the serving size that is closest to what she usually eats.
Serving Size
Food Item

Frequency

Tally
Small ½

Average 1

Large 2

Yogurt

0. 5 C

1C

1.5 C

Cheese

¼ C or
28.5g

¼ C or 57g

½ C or114

Red meat

2 oz or 57g

4 oz or 114g

6 oz or 171g

Poultry or Turkey

2 oz or 57g

4 oz or 114g

6 oz or 171g

Fish

2 oz or 57g

4 oz or 114g

6 oz or 171g

Eggs

½ Egg

1Egg

2 Egg

Spinach

¼ cup

½ cup

1 cup

Potatoes

½ medium

1 medium

2 medium

Onion

½ medium

1 medium

2 medium

Garlic

½ gloves

1 gloves

2 gloves

Scallion

½ medium

1 medium

2 medium

Tomato

½ medium

1 medium

2 medium

Cabbage

⅛ cup

¼ cup

½ cup

Green Peppers

¼ medium

½ medium

1 medium

Red Peppers

¼ medium

½ medium

1 medium

Carrots

½ medium

1 medium

2 medium

Dairy Products

Meat, Fishes, Eggs

Vegetables
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Serving Size
Food Item

Tally

Frequency
Small (½)

Average (1)

Large (2)

Apple

½ medium

1 medium

2 medium

Guava

½ medium

1 medium

2 medium

Citrus

½ medium

1 medium

2 medium

Banana

½ medium

1 medium

2 medium

Strawberries

¼ cup

½ cup

1 cup

Grapes

¼ cup

½ cup

1 cup

bread

½ pita

1 pita

1½ pita

Crackers

3 piece

6 piece

9 piece

Pasta

¼ cup

½ cup

1 cup

Pizza

1 slices

2 slices

3 slices

Rice

¼ cup

½ cup

1 cup

Coscos

¼ cup

½ cup

1 cup

Biscuits

½ piece

1 piece

2 piece

Pancakes

½ piece

1 med piece

2 piece

Fruits

Grains

Nuts & Seeds
Walnuts

½ handful

handful

2 handful

Pumpkin Seed

½ handful

handful

2 handful

Almonds

½ handful

handful

2 handful

Cashew

½ handful

handful

2 handful

Pistachios

½ handful

handful

2 handful

½ cup

1 cup

2 cup

Beverages
Soft drinks
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Coffee

½ cup

1 cup

2 cup

Juices

½ cup

1 cup

2 cup

Fresh juices

½ cup

1 cup

2 cup

Black tea

½ cup

1 cup

2 cup

Green tea

½ cup

1 cup

2 cup

Licorice

½ cup

1 cup

2 cup

Chamomile

½ cup

1 cup

2 cup

Ginger

½ cup

1 cup

2 cup

Rosemary

½ cup

1 cup

2 cup

Thyme (drink or eat)

½ cup

1 cup

2 cup

Basil

½ tsp

1 tsp

2 tsp

Cloves

½ tsp

1 tsp

2 tsp

Turmeric

½ tsp

1 tsp

2 tsp

Cinnamon

½ tsp

1 tsp

2 tsp

Olive oil

½ tsp

1 tsp

2 tsp

Corn oil

½ tsp

1 tsp

2 tsp

Sunflower oil

½ tsp

1 tsp

2 tsp

Butter

½ tsp

1 tsp

2 tsp

Honey

½ tsp

1 tsp

2 tsp

Chocolate

½ bar

1 bar

2 bar

Kunafa or namora

½ bar

1 bar

2 bar

Jam

½ tsp

1 tsp

2 tsp

Herbs

Spices

Oils

Sweets
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Annex 5
العوامل الغذائية المرتبطة بسرطان الثدي في قطاع غزة ،دراسة تعتمد على المستشفى
(ورقة الموافقة)

تعريف :
أنا الباحثة :ديانة البطروخ ،أقوم بدراسة حول العوامل الغذائية المرتبطة بسرطان الثدي في قطاع غزة ،دراسة تعتمد على
المستشفى ،تحت إشراف برنامج التغذية اإلكلينيكية في جامعة األزهر.هذه الدراسة تهدف إلى التركيز على تأثير سلوك المريض

الغذائية ،والعوامل االجتماعية واالقتصادية ،ونمط الحياة فيحدوث سرطان الثدي.
لن تجبر على اإلجابة على أي سؤال ،وكذلك عدم المشاركة في هذه الدراسة لن تؤثر على الرعاية التي قد تحتاج إليها.

نحن نقدر مشاركتكم و أجوبتكم سوف تلعب دورا هاما في الدراسة .سنطلب بعض األسئلة حول نفسك  ،وعائلتك  ،وعاداتك
الغذائية  ،وإجراء بعض القياسات األنثروبومترية وعينة لتحليلها.
و كل البيانات ستبقى قيد السرية التامة ..

اسم المبحوث .................................:
تاريخ المقابلة ( ............\..............\............:يوم\شهر\سنة)
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Annex 6
العوامل الغذائية المرتبطة بسرطان الثدي في قطاع غزة ،دراسة تعتمد على المستشفى

(االستبيان)
الرقم التسلسلي□□□:
السجل الصحي للمريض□□□□:
فئة البحث

� .1مريض

�.2سليم

اسم المريض (اختياري).....................................:
اسم المركز الصحي...........................................:
تاريخ التسجيل .........\............\........:
العنوان ....................................:
رقم التلفون \ رقم الجوال ............................:
-1البيانات الشخصية
.
.0.0الجنس :
� .0ذكر

 □.7أنثى

.0.7العمر  ......................:بالسنة
..5.0الحالة االجتماعية :
� .0أعزب
� .7متزوج
� .5مطلق
□ .5ارمل
 .5.0مكان السكن :
 � .0محافظة شمال غزة
 � .7محافظة غزة
 � .5محافظة الوسطى
 � .5محافظة خانيونس
 � .5محافظة رفح
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0.5مستوى التعليم:
□ . 0أمي
�. 7التعليم األساسي
□ .5التعليم الثانوية
�.5جامعة أو أعلى

 .3.0الوظيفة :
�.0موظف
�.7ربة منزل
 .2.0الدخل................... :بالشيكل

0..التاريخ العائلي لسرطان الثدي
 □.1نعم
 □.7ال

.0..التاريخ المرضى للمريض
سن الحيض..............................بالسنوات
سن الزواج.............................:بالسنوات
سن انقطاع الطمث................... :بالسنوات
الحيض
خصوبة
إذا كان عقيم ،من هو؟

□.7غير منتظم
 □.7عقيم
□.7الزوج

□.0منتظم
□.0خصب
□.0الزوجه

كم انتظرت قبل انجاب الطفالألول؟.............سنوات
الحمل..............................التكافؤ...................... :
�. 0نعم
اإلجهاض
�.0نعم
والدة جنين ميت
�.0نعم
 LBWالرضع
�.0نعم
تشوه خلقى
�.0نعم
نزيفبعد الوالد0
� .0نعم
عمليةقيصرية

.7ال�
. 7ال�
.7ال�
.7ال�
.7ال�
.7ال�

 .0.01.0الرضاعة الطبيعية:
□- 0نعم
□- 7ال
إذا كان الجواب نعم
□- 0مقتصر على الرضاعة الطبيعيةفقط
□- 7غير مقتصر على الرضاعة الطبيعية فقط
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 .0.01.7مدة الرضاعة الطبيعية...............أشهر

 .0.01.5مشاكل الثدي.
□– 0كتلة فى الثدى
□– 7التهاب الثدى (ألم فى الثدى)
□-5إفرازات الحلمة
□-5تشقق الحلمات
□-5انكماش الحلمات
.0.00.0استخدام وسائل منع الحمل
□- 0نعم
□- 7ال
إذا كانت اإلجابة بنعم ،حدد الطريقة......................................
إذ اكانت طريقة الهرمونية.حدد الطريقة  ،............. .......فترة االستخدام........
.0.00.7هل تناولت الحديد وحمض الفوليك؟
 □- 0نعم
 □- 7ال
.0.00.5هل تناولت فيتامين B12؟
 □- 0نعم
 □- 7ال
.2السلوكيات الغذائية
.7.0طريقه طبخ الدجاج
�.0بالجلد
�.7مسلوخ
.7.7استهالك األسماك:
�.0يوميا
�.7مرتين في األسبوع
�.5مرة واحدة في األسبوع أو أقل
.7.5نوع األسماك المعتمد
□.0التونة
□.7السردين
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.7.5استهالك منتجات االلبان
�.0يوميا
�.7مرتين في األسبوع
�.5مرة واحدة في األسبوع أو أقل
.7.5منتجات األلبان:
□.0كامله الدسم
□.7منزوع الدسم
.7.3استهالك الخضار والفواكه
�.0يوميا
�.7مرتين في األسبوع
�.5مرة واحدة في األسبوع أو أقل

.7.2أكل اللحوم المطهو جيدا(أو استخدام أواني الضغط)
 □.0نعم
 □.7ال
.7..أكل األغذية المعلبة
�.0يوميا
�.7مرتين في األسبوع
�.5مرة واحدة في األسبوع أو أقل
.7..أكل الوجبات السريعة(الهمبرجر ,الشبس)
�.0يوميا
�.7مرة واحدة أو مرتين في األسبوع
�.5مرة واحدة أو مرتين في الشهر
.7.01شرب المياه
□.0أقل من0لتر
0□.7لتر7-لتر
□.5أكثر من  7لتر

.0.7التدخين
 .7.0.0هل أنت مدخن؟
 □.0نعم
 □.7ال
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 .7.0.7هل تتعرض للتدخين السلبي؟
 □.0نعم
 □.7ال
 .2.2األنشطة الرياضية :
7.7.0هل قمت باالنضمام في أي نشاط رياضى؟
 □.0نعم
 □.7ال
إذا كانت اإلجابة بنعم
 .7.7.7أي نوع من النشاط الرياضى؟
.0المشيالسريع.7الجرى
.5سباحة . 5اخرى " حدد" ...........
 .7.7.5كم يوما تمارسها في األسبوع؟ ............يوما.
 .7.7.5فترة ممارسة النشاط الرياضى...............دقيقة
2.2التعرض للضغوطات النفسية
هل تعرض للضغوطات النفسية ؟
�.0نعم
□.7ال
إذا كان الجواب نعم ،ما حدث في حياتك؟
�.0وفاة قريب
�.7مرض مزمن لقريب في منزلك ويحتاج إلى رعاية خاصة
�.5تهدم منزلك
�.5زوجك غير مسئول
□.5موت زوجك
.2.2النوم
كم ساعة تنام في اليوم الواحد؟......................ساعات
النوم خالل
□.0الليل
□.7النهار

135

.2القياسات
 .1الوزن  ....................:كجم.
 .7الطول  ....................:سم.
 .....................: BMI .5كجم\متر7
 .5قياس الخصر  ............:سم.
.2نتائج المختبر و الفحوصات
CBC ………………………………………………...
…………………………………Blood lipid profile
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Annex7
Food Frequency Questionnaire
االسم:

اليوم:

تاريخ:

توجيه  :يوضح الجدول كل مجموعة من األطعمة  ,تسجيل عدد المرات التي يتناولها المريض في األسبوع أو في اليوم
ويضع المريض دائرة حول حجم الحصة التي يتناولها.

نوع الطعام

حجم الحصة

عدد المرات
½ صغيرة

 1متوسطة

 2كبيرة

منتجات األلبان
الزبادي

0.5 C

1C

1.5 C

الجبنة

28.5 g or < 1/8
C

57 g or¼ C

114 g or ½C

اللحوم  ,األسماك  ,البيض

اللحوم الحمراء

57 g 2oz

114 g 4oz

171 g 6oz

الدجاج و الحبش

57 g

114 g

171 g

األسماك

57 g

114 g

171 g

البيض

½Egg

1Egg

2 Egg

الخضروا ت
السبانخ

¼ cup

½ cup

1 cup

بطاطا

½ medium

1 medium

2 medium

البصل

½medium

1 medium

2medium

الثوم

½

1 gloves

2

بصل أخضر

½

1 medium

2

البندورة

½ medium

1 medium

2 medium

الملفوف

⅛ cup

¼ cup

½ cup

½medium

1 medium

2 medium

الفلفل األخضر(الرومى)
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المجمو
ع

2 medium

1medium

½medium

)الفلفل األحمر(الرومى

2 medium

1 medium

½ medium

الجزر

المجموع

حجم الحصة

عدد المرات

نوع الطعام

2 كبيرة

1 متوسطة

½ صغيرة

2 medium

1 medium

½ medium

التفاح

2 medium

1 medium

½ medium

الجوافة

2 medium

1 medium

½ medium

الحمضيات

2 medium

1 medium

½ medium

الموز

1 cup

½ cup

¼ cup

الفراولة

1 cup

½ cup

¼ cup

العنب

الفواكه

الحبوب

1½ pita

1 pita

½ pita

الخبز

9piece

6 piece

3piece

القصمات

1 cup

½ cup

¼ cup

المعكرونة \ االسباكتي

3 slices

2 slices

1slices

البيتزا و المعجنات

1 cup

½ cup

¼ cup

األرز

1 cup

½ cup

¼ cup

المفتول

2 piece

1 piece

½ piece

البسكويت

2 piece

1 med piece

½ piece

الكيك

المكسرات

2 handful

handful

½ handful

البندق

2 handful

handful

½ handful

بزر القرع

2 handful

handful

½ handful
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عين الجمل

الكاجو

½ handful

handful

2 handful

الفستق

½ handful

handful

2 handful

المشروبات و العصائر

المشروبات الغازية

½ cup

1 cup

2 cup

القهوة

½ cup

1 cup

2 cup

العصائر المصنعة

½ cup

1 cup

2 cup

العصائر الطبيعية

½ cup

1 cup

2 cup

األعشاب

الشاي األسود

½ cup

1 cup

2 cup

الشاي األخضر

½ cup

1 cup

2 cup

عرق السوس

½ cup

1 cup

2 cup

البابونج

½ cup

1 cup

2 cup

الزنجبيل

½ cup

1 cup

2 cup

مرمية

½ cup

1 cup

2 cup

الزعتر (أكل أو كمشروب)

½ cup

1 cup

2 cup

البهارات

الريحان

½ tsp

1 tsp

2 tsp

القرنفل

½ tsp

1 tsp

2 tsp

العصفر أو الكركم

½ tsp

1 tsp

2 tsp

القرفة

½ tsp

1 tsp

2 tsp

الزيوت

زيت الزيتون

½ tsp
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1 tsp

2 tsp

زيت الذرة

½ tsp

1 tsp

2 tsp

زيت عباد الشمس

½ tsp

1 tsp

2 tsp

الزبدة

½ tsp

1 tsp

2 tsp

الحلويات

العسل

½ tsp

1 tsp

2 tsp

الشوكوالتة

½ bar

1 bar

2 bar

النمورة أو الكنافة

⅛ cup

¼ cup

½ cup

المربى

½ tsp

1 tsp

2 tsp
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