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Abstract
The study aimed to identify possible environmernisil factors for breast cancer among
women in Gaza Strip and conducted in 2010. A cesetrol study design was used with
face to face interviews by structured questionnaiih breast cancer patient women as
well as healthy womerstatistical Package of Social Science (SPSS) wed tasanalyze
the collected data. The study population was 28&em 144 were women with breast
cancer (cases) and 144 were healthy women (coptnath response rate 100% for cases
as well as controls. The study was carried ouhim two main hospitals in Gaza Strip (El-
Shifa & EG) and on cases who had a regular follqwini each hospital from August to
December 2010, while controls have been chosen fwomen who had no history of
breast cancer by mammogram or by self examinationhis study the main statistically
significant risk factors were; marital status, edtional status, physical trauma on breast,
medication for infertility treatment, eating red ate500g or more weekly, eating canned
food, eating chicken skin, eating raw and cookegktables, using oils with saturated fats
in cooking, living beside solid waste disposalssitexposing to source of pollution during
work such as fertilizers, pesticides, and dustsngj in or beside a farm, dealing with
crops with naked hands, working in a farm duringstpmdes application or during 24
hours of pesticides application, cleaning pestisidequipments, living with people
working in a farm or a agricultural field, and apphation of pesticides personally. In
contrary, no statistically significant differencegre found between cases and controls in
relation to area of residency, exposure to X-raythe past, having radiation therapy,
getting contraceptive pills, using hair dyes, usmgideoderant underarm, using facial
cosmetics, using hair removal ointment, smokingshivey vegetables and fruits, living
near factory, living near waste incinerators, exippgsto toxic gases and tires fire,
occupation for more than six months, buying andgporting pesticides, and wearing
protective tools during pesticides mixing and apgtiion.
The study recommended early screening for breasteradetection, implement more
health education or health awareness targeting wonpojects, avoiding dealing with
pesticides without protective measurements, avgidiorking in a farm while pesticides
applied or during 24 hours of pesticides applicati@nd avoiding as possible red meat

eating more than 500g weekly.



Table of contents

Dedication
Declaration
Acknowledgement
List of abbreviations
Abstract in English
Table of contents
List of tables
List of annexes

11
1.2
1.3
1.4
15
1.6
1.7
1.8

2.1

2.2

2.3

2.4

2.5
251
2.5.2
2521
2.5.2.2
2.5.2.3
2524
2.5.2.5
2.5.2.6
2.5.2.7
2.5.2.8
2.5.2.9
2.5.2.10
2.5.211

3.1
3.2
3.3
3.4
3.5
3.6
3.6.1
3.6.2

Contents

= Tod (o | o 11 ] o
Problem statement............o.oiiii i
Objectives of the StudY.........ccoiiiii e
RESEArCh QUESHIONS. . e e et e e e
Geographical distribution...........c.coooiiin
Health care system..........coooii i e
Cancer registry center in Gaza Strip.........ocoovv v i
Environmental status in Gaza Strip........ccocovvvivviiiiiiie i,

Chapter 2 Literature review

Conceptual frameWOorK. .. ... ...couii i i e
Female breast... ..o
Types of breast CanCer........c..cov v iiii i e
Stages of breast CanCer........ovv it e
Environmental risk factors of breast cancer.................cccceeeee i
Physical environmental risk factors.............cccovciii i e,
Chemical environmental risk factors..............cooviiiiiciii i,
P St CIAES. oot
Hormones and endocrine disrupting compounds..................ccceeee.
Oral CONraCEPLIVES. .. ...ttt e et e e et e e e
PRYIOESITOgENS. ..o en e et e e ———
DIOXINS e et et e e e e
Polycyclic aromatic hydrocarbons............cccoovviiiieiiiiiii e
ToDACCO SMOKE......oi i e e
Alkyl phenols and Bisphenol A............cooviiiiiiii
Phthalate. ... ..o
ParabenS. .. ..o
Growth ProMOLEIS. ... e e e e e e e e e

StUAY AESIgN. . et e e e e e e e
Period Of StUAY.......ccvvi i
Place Of StUAY ... ..ot e e
Study POPUIALION. ... et e e e
SAMPIE SIZE. ..ttt
ElGIDIILY. .. .ceeen e
INCIUSION CIItEIIAL ... et e e
(ol (1S o] g ol (= = W

B 23

\ICDO'l-bOJwNH

10
10
11
13
13
18
20
22

24
25
26
27
28
29

30
30
30
30
31
31
31
31



3.7 Ethical CONSIAeration ......... ..o e e e e e e 32
3.8 (D= 1e- W olo] | [=Tox i o] o PP 32
3.9 L@ 11 1S3 1o ] = T = P 32
3.10 StatistiCal ANAIYSIS. .. cecr it 33
3.11 POt STUAY ... e e et e e 33
3.12 RESPONSE TALE ..ot ittt e e e e e e e e 33
3.13 Limitation of the STUAY ... e e e e e e 33
Chapter 4: Results and Discussion

4.1 Distribution of subjects by socio-demographic Vlalgs...................c.cooeiiiii i 34
4.2 Distribution of the cases by age at diagnosis hrdiethods of disease discovery..........

4.3 Breast cancer and socio-demographic variables...........cocueeuiiiiiiiiiii . 37
4.4 Physical environmental factors and breast cancCer...............oooviiiiiiiiiinenennn. 38
4.5 Chemical environmental factors and breast cancer...............c.cooovviiiiine e, 39
45.1 Distribution of breast cancer by OC pills and itify treatment medication ...... ..... 40
45.2 Distribution of breast cancer by lifestyle......... oo, 41
45.3 Distribution breast cancer by SMOKiNg........ccceie it 42
454 Distribution of breast cancer by types of diet... .......cccviiiiiiiiiiiiiii e 43
4.5.4.1 Distribution of breast cancer by eating, buying] arashing vegetables... 45
4540 Distribution of breast cancer by materials usedaaoking, and eating canned food and 47

=T o L= PP
455 Distribution of breast cancer by chemical eXposure.............cocooiiie e i, 49
4.5.6 Distribution of breast cancer by occupation........c....c.cooviiiiiiiiiii i, 51
457 Distribution of breast cancer by pestiCides. .. ... ..o iiiieeeiiie s 52
Chapter 5: Conclusion and Recommendations

51 1060] 4 [ [V ] [o] ¢ 1S S PP TP UPRPN 59
5.2 RECOMMENALIONS. .. ..ottt e e e e e e et 61
REIEIEINCES. . . et e e e e 62
Y 0 TS PP 71

Xl

36



List of tables

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 4.7

Table 4.8a

Table 4.8b

Table 4.8¢c

Table 4.9

Table 4.10

Table 4.11a

Table 4.11b

Table 4.11c

Distribution of subjects by socio-demographic vialéa....................coooiiiiii i, 34
Distribution of cases by age at diagnosis and nuistlod disease discovery............... 36
Breast cancer and socio-demographic characteristics............cccoeveieviiiiinnnnnnnn. 37

Breast cancer and physical environmental factors. . ..o oo veviveiieviiiiiiienneen. 38

Breast cancer and OC pills and medication for tilfigrtreatment.......................... 40
Breast cancer and lifestyle. ... .. ..o 41
Breast cancer and SMOKING........ooeiiiiie e e e e e e e e 42
Breast cancer and types Of diet.........coo e —— 43
Breast cancer and types oOf diet.......c.cooviiiii i —— 45
Breast cancer and types Of diet.........cooviiii i —— a7
Breast cancer and chemical eXPOSUIe..........ovvveiit i e ee e cmmem e e 49
Breast cancer and OCCUPALION ... ....uvi it s et et e e e e e e e e e 51
Breast cancer and PeSHCIAES. .. .......ieuneee e vt e 52
Breast cancer and PeStiCIdES. .. .. .iu it e e 54
Breast cancer and PeStiCIdES. .. ... it e e e e 55

Xl



List of Annexes

No Title Page
Annex 1 Arabic questionnaire...............coceveiiiii 71
Annex 2 English questionnaire...................cccceeviiiiiiiein. 79
Annex 3 Approval of Helsinki............................oe.. 86
Annex 4 Approval of Human Resources Development (MOH)....... 87
Annex 5 Approval of El-Shifa Hospital...........................oe 88
Annex 6 Approval of European Gaza Hospital........................... 89
Annex 7 Approval of Primary Health Care (MOH)..................... 90
Annex 8 Approval of Ministry of Education.............................. 91
Annex 9 Approval of Area Education Officer-West Gaza.............. 92
Annex 10 Arabic abstract.....................o 93

X1l



Chapterl: Introduction

This chapter aims to illustrate the study's bacdkgdy which include the research
background, problem statement, and the study abgsctMoreover, this chapter presents

the context of the study.

1.1Background

Breast cancer is the most prevalent cancer in fesnabrldwide and still the most common
cause of death in women, with more than 327,00@hdezach year, every year there are
1.35 million new cases and about 4.4 million woraes believed to be living with breast
cancer, an estimated 1.7 million women will be diagpd with breast cancer in 2020 — a
26% increase from current levels — mostly in theetlgping world (The Lancet, 2009).
The reported incidence rate for breast cancer ya®rmously between countries, it was
highest in USA, Europe, New Zealand, Canada andrdliss and lowest in Asia and
Africa (IARC, 2002). Breast cancer remains onehef most common cancer in the Eastern
Mediterranean region like the whole world, with iglence rate not higher than the
developed world, however it affects women in youngges and is detected at a late
stages. Breast cancer still impact the developing dnd middle income countries more
than the high income countries (Sarhan, 2009). Mosast cancer occupies the number
one position in all countries of the Arab Worldeavif absolute rates are relatively low
(Salim et al., 2009). Cases tend to be young amadst| half of patients are below 50, with
a median age of 49-52 years as compared to 63irsinalized nation (Elsughier et al.,
2007).

In Palestine, according to cancer registry ce(@C), the total reported new cases of
cancer were 1,623 (72% in West Bank and 28% in Gap) with incidence rate of 43.1

per 100,000 population. Distribution by sex showrat incidence rate for male was 37.7
per 100,000 and incidence rate among female wa3 g8r 100,000. Breast cancer
occupied the first type of cancer among populatibnepresented 17.3% of total cancer
morbidity, and 31.4% of female cancer, the repomedience rate per 100,000 population
was 7.5 in general population. Additionally, breaancer is the first leading cause of
cancer death in Palestinian females, it constiti@édl% of female mortality with a

mortality rate of 5.2 per 100,000 females (MOH, 200n Gaza Strip, according to the

published data in 2002, breast cancer is the masthon cancer among women from



1990-1999, and ranked as number one of all typeswéer in women, with incidence rate
of 19.3 per 100,000 population. It was accountealiail32.3% among female cancer and
16.7% of cancer morbidity among the total populatimore than one third of the women

ages with breast cancer were less than 44 yedlis 28@2).

There are several factors, both endogenous angearas, which are known to affect the
risk of breast cancer in the population such astyile, hormonal status, anthropometric
characteristics, radiation and genetic predispmsi{iKey et al., 2001). Some reviewers
have linked the increasing in incidence of breasicer to synthetic chemicals, noting that
the increasing incidence of breast cancer has lpk@lthe proliferation of synthetic
chemical since World War 1l (Gray, 2010). It hasbeestimated that more than 80% of
breast cancer are associated with environmentaloriacthat include exposure to
contaminants, lifestyle, and diet (Charlier and dpejn, 2007). There is considerable
international concern that some of the 70,000 sticthchemicals in our environment
today me be directly linked to a large percentaigbreast cancer cases, but there are no
epidemiological studies to determine this (Wat3)72). However, there are no previous
studies in Gaza Strip related to the effect of emmental risk factors on breast cancer
among females; therefore this study aims to idgnti&é most common environmental risk

factors associated with breast cancer among wom#reiGaza Strip.

1.2 Problem statement

Globally, the incidence rate of breast cancer gagieatly, breast cancer comprises about
16% of all female cancers, and it is thought t@lukksease of the developed worlds (WHO,
2004). In Gaza Strip, breast cancer was the masimmn cancer among women from
1990-1999 with an incidence rate of 19.3 per 100 @pulation. It was constituted about
16.7% of cancer morbidity among total populatiomg 82.3% among females, more than
one third of the women ages with breast cancer Wese than 44 years (Safi, 2002).
Females in Palestine constitute half of the pomiac0.7% male, 49.3% female) (PCBS,
2007). This means that any hazardous agent affiemrtsen, mostly will impact the half of
the population, also women in Palestinian sociésty @ crucial role in the socialization
process, so it is very important to put hand indhenfight against these hazards like breast

cancer in order to get a very healthy present ahdd generation.



Additionally, little is known about the relationghbetween environment and female's
breast cancer in Gaza Strip, so this study tridsighlight the environmental risk factors
associated with breast cancer among women in eodemcourage the decision and policy
makers to take into account woman's health intar thgenda in away to help them in

improving their lives.

1.3 Objectives of the study

The general objective of this study is to idenfifyssible environmental risk factors for

breast cancer among women in Gaza Strip.

1.3.1. Specific objectives:

» To identify the relationship between the physicalimnmental risk factors and
female breast cancer in Gaza Strip.

* To investigate the association between chemicklfsistors in the environment
and breast cancer.

» To suggest recommendations to the policy and dectismakers and
professionals for the adoption of creative methodsontrol the disease among

women.

1.4 Research questions

1. What is the relationship between physical riskdexin the environment and breast
cancer?

2. Is there any association between chemical riskofacin the environment and
breast cancer?

3. Is there any statistically significant relationWween risk factors in the environment
and breast cancer?

4. What are the adequate suggestions needed to egeodecision makers and

professionals to adopt creative methods to cothbisease?



1.5 Geographical distribution

Geographically, Palestine includes two separatedsarthe West Bank and Gaza Strip,
West Bank constitutes an area of 5,655°Kmest to the Jordanian river, Gaza Strip is one
of the most densely populated area in the worlth ait area of 365 Km The population

in Gaza Strip are concentrated mainly in citiesalsmillage and eight refugee camps
which contain two third of the population, howewerWest Bank more than 60% of the
population lives in approximately 400 villages angtal refugee camps. Gaza Strip
remains one of the most weak economic situationpewed with the neighboring areas
which adversely affect the public health (PCBS, 700

1.5.1. Age and sex distribution:

According to the annual report of Ministry of Héa({2007), 45.7% of population is under
15 years, 48.8% in Gaza Strip and 43.9% in WeskB&he age group under five years
old still the largest age group in Palestine wigohstitutes 17.3% of the whole Palestine
population, 19.0% in Gaza Strip and 16.2% in WeahkB The age 60 years and over
constitute 4.4% of the population (4.4% in GazapSand 4.8% in West Bank), which

means that Palestine population is still a socxétyoung people. In age group of 50-54
years and above there is a clear change in theeg@neldominance, in which females more
predominant than males, females constitute 49.3%hef total population, 22.3% of

females are under 15 years, and 22.4% are betvwedf $ears old, means that, one fourth

of Palestinian females are in reproductive age V2007).

1.5.2. Population growth:

The total population of Palestine is 3,767,126 16,843 in Gaza Strip and 2,350,583 in
West Bank, the male/female sex ratio totaled 103108 females, in Palestine the natural
increase rate is 3.3% (3.8% in Gaza Strip and 3West Bank) (PCBS, 2007).

1.5.3. Crude birth rate and total fertility rate:

The crude birth rate per 1000 population in Patesis 34 in Gaza Strip and 24.7 in West
Bank (MOH, 2007).The total fertility rate in Palestine is very higbmpared to those
dominant in other countries, data reported from BQ@mlicated that 5.4 in Gaza Strip and
4.2 in West Bank (PCBS, 2007).



1.5.4. Life expectancy and mortality:

The average life expectancy among Palestinian mialesl.8 but among Palestinian
females is 73.3 (PCBS, 2007). The ten leading catiskeath were (in rank order), heart
disease (20.8%), cerebrovascular disease (12.2&tigmant neoplasm (10.3%), condition
in the perinatal period (7.8%), pneumonia and othespiratory disorders (6.1%),
hypertension (5.6%), senility (4.5%), renal fail®&8%), diabetes mellitus (3.7%), and
transport accident (1.4%), these disease are reigperfor 79.1% of the total death in
Palestine according to the findings of MOH in 2007

1.6 Health care system

1.6.1. Primary health care (PHC) centers:

In Palestine there are 665 centers of PHC (532 Béiers in West Bank and 133 in Gaza
Strip), out of which 356 of PHC centers are belaggto Ministry of Health, which
constitutes 53.5% of the total PHC centers in Ralesin Gaza Strip the governmental
PHC centers provide many of health care servic@gehters provide family planning, 55
centers provide specialized services, 12 centars kaay units, 23 centers are oral clinic,
and also 33 centers have laboratories. In West Badhlcenters provide family planning
services, 117 centers provide specialized servizés;enters are oral clinics, 99 centers
have laboratories, and however, there are no XtRétg in all the West Bank PHC centers
(MOH, 2007).

1.6.2. Hospitals:

In Palestine, there are 77 hospitals with 4,824italszation beds, the ratio of population
per hospital is 47,241 and the average bed cappeityhospital is 62.65 beds. In Gaza
Strip, there are 22 hospitals of (28.57%) withaadf population per hospital 60,783 and
76.9 beds as the average bed capacity per hodpitah West Bank, there are 55 hospitals
(71.43%) with ratio of population per hospital 4448and 51.55 beds as the average bed
capacity per hospital. MOH owns and operates 2ditads (10 in Gaza Strip and 12 in
West Bank) with 2,735 hospitalization beds (1,49Gaza Strip and 1,244 in West Bank).
The Ministry of Health hospitals are distributed B5 general hospitals, 2 psychiatric
hospitals, one ophthalmic hospital, and two peuidqtspitals (MOH, 2007).



1.6.2.1. Al-Shifa hospital:

Al-Shifa hospital is the biggest hospital in Gaz#ips which contains different
departments and units. It is the first hospital rexeive patients and critical cases,
especially during emergency situations. It washkdisiaed on 1946 on an area of 45,000
m?, the hospital contains 540 hospitalization bedsrithuted in different sections, such as
burn unit, intensive care unit, internal medicin@eonatal department, and
obstetric/gynecology (MOH, 2009). The bed occupanate reached 77.4% and the
average duration of stay was 2.8 days in gene@B& 2007).

1.6.2.2. The European-Gaza hospital (EGH):

The EGH is located in KhanYunis governorate at Sneithern area of Gaza Strip. The
hospital was built in 1993 and started to providesiges on July 2000 to Southern area in
particular and the Gaza Strip in general. The E@¥ide services to 500.000 catchment
populations which make it as one of the biggestthaavestments in the area, it was
conceived by UNRWA and funded by European countieebe a center of excellence
providing much need secondary plus care servicéiset&Gouthern area of Gaza Strip, and
played a very important role in health servicesetigyment process through introducing
new systems such as; appointment systems and cernzgst networking system (MOH,
2009). An average of 13,231 patients per year wdreitted to different hospital units, in
general, the bed occupancy rate in the hospitahg@007 was 87.6% and the average
duration of stay was 3.8 days (PCBS, 2007).

1.7 Cancer Registry Center in Gaza Strip

Palestinian people lived in transitional epidemipdal period where health services will
not be able to meet the challenges of non commhblaadiseases without a detailed precise
knowledge of the prevalence, incidence and sevefithese diseases. In Palestine no or
weak national data are available on the over aidence and prevalence of CVD, DM,
and accidents, which lead to inability to estimtte direct and indirect cost, resources
required, policy and decision making regarding pregsn and treatment. This is not the
case in malignant disease, so in 1998 Cancer Reg3¢nter was established in
corporation between Ministry of Health and MiddlasE Cancer Consortium (MECC) in
both Gaza Strip and West Bank which play importafe in reporting and classifying the

malignant diseases. The main sources of data tioleare; Governmental hospitals,



histopathological laboratories, private radiologgnters and UNRWA, referral office for
treatment abroad, and death certificates (El-SakB@6).

1.8 Environmental status in Gaza Strip:

Gaza Strip is a semi-arid region of roughly 365asqukilometers which lies on the
Mediterranean Sea. The main source of water in Gagais the underground water in the
coastal aquifer. The groundwater is used for doimess well as for agricultural irrigation,
and industrial purposes. A "Catastrophic" watertstye, water pollution with high salinity
and micro-pollutants, lack of sewage and solid wastatment, marine pollution,
overcrowding, poverty and uncontrolled use of mpédtis are the most pressing
environmental problems in Gaza Strip. Internatiynalispended, banned and canceled
pesticides which are considered mutagenic and reagenic are still used in the
agricultural environment. Therefore the environmémtGaza Strip requires a more
thoughtful and comprehensive policy and planningawtiireness and conservation (Safi,
1993; Safi et al., 1998; Shomar et al., 2006).

Gaza Strip as one of the most densely populateasaire the world, has limited and
declining resources and has already started toriexpe deterioration of environmental
quality. One of these problems is waste water fiol by which high percentage of it
generated in Gaza Strip and currently dischargddowt adequate treatment into the sea
(50,000 cubic meters per day). Only 40% of the gmwgenerated is properly treated.
Another environmental problem that Gaza Strip sefias pesticides, in which more than
900 metric tons of formulated pesticides are usetlally. Some of these pesticides are
restricted, cancelled, or banned in the most ofdneloping countries, but they still enter
the Gaza Strip and widely used (Safi, 2002). Feetit also constituted as a public health
problem especially in Gaza Strip where more tha)@d® tons of organic fertilizers are
used annually. They can reach the coastal and enarimironment and make public health
problems (MEnA,2001).

The improper industrial practices and the industrgy impose a real threat to the
environment in the future, these polluting indwestrinclude the textile, dyeing, jeans
washing factories, and painting and most of thedestries are located in the area that has
the best fresh groundwater. Most of the factoriesstdirge their waste water without

adequate treatment to the municipal sewerage sy$#&mnA, 2001).



Chapter 2: Literature review

In this chapter, the researcher provides the canaéframework and identifies the main

concepts and variables related to the study.

2.1 Conceptual framework

Chemical Environmental Risk Factors

1. Chemical exposure to pesticides, dioxips,
polycyclic aromatic hydrocarbons, tobacco smoking,
alkyl phenol and bisphenol A, phthalates, parabéns,
growth promoters.
2. Lifestyle, diet, oral contraceptive, hormope
replacement therapy, occupation, medication

Socio-demographic
Factors

Breast cancer
occurrence

Governorate
Living area
Age group

Marital status

/ Education level

Physical Environmental Risk Factors

X-ray
Physical trauma on the breast

Figure 2.1: Conceptual framework of the study "selfdeveloped"

As shown in figure 2.1, the conceptual framewohle, $tudy highlights two environmental
risk factors; chemical and physical, and more fowyusand concentration on chemical
environmental risk factors. In physical environnarmrisk factors the study focus on X-
rays and physical trauma as the most importanbfatchat might be have a clear impact on

breast cancer as shown in the literature review.



In chemical environmental risk factors the studgul® on several factors that expected to
be correlated to breast cancer disease such asaeti@xposure, diet, lifestyle, occupation,

smoking, and pesticides. During this study the aedeer used some factors indirectly to
highlight the impacts of some chemicals on breaster disease used during women life

activities.

2.2 Female breast

The breast is consisting of fatty tissues that @onthe glands responsible for milk
production in late pregnancy and after childbiEach breast has 15-29 lobes; each one is
made up of many smaller structures called loblties are arranged around ducts, which
carry milk toward the dark area of skin in the eermf the breast (areola), they joined
together into larger ducts ending at the nippleerghmilk becomes available to the infant
(Slowik, 2009). Lymph is drained from the breasstie by a rich supply of vessels; these
lymphatic vessels are connected with a networkywiph nods which located around the
breast's edges. These lymph nods play a centmlimothe spread of breast cancer like
axillary lymph nodes which are among the first pmavhere cancer will be found if it

spreads from the breast (Slowik, 2009).

2.3 Types of breast cancer

According to Stephan in 2009, breast cancer igldiviinto five types:

e Ductal carcinoma: starts in the cells which line threast's duct, beneath the
nipples and areola. About 90% of all breast cameetuctal. If the cancer is
ductal carcinoma in situ, it is well contained, motasive, and can be treated
successfully.

» Lobular carcinoma: begins in the lobes, or glandisciv produce milk in the
breast. These lobes are located deeper insider¢lastb Under the duct. About
8% of breast cancer is lobular. If the cancer ular carcinoma in situ it is
limited within the lobe and has not spread.

* Invasive (Infiltrating) breast cancer: here the dturhas the potential to spread

out of the original tumor site and invade othertpaf breast and body.



* Inflammatory breast cancer: it is the least commumut, most aggressive of
breast cancer, taking the form of sheets or nemsttgad of lumps. It can start in
the soft tissue of the breast, just under the skiit,can appear in the skin.

» Paget's disease of the nipple areola: often la&ksa skin rash, or rough skin.

It resembles eczema.

2.4 Stages of breast cancer

National Cancer Institute in 2009 defined stagiadhee process where breast cancer spread
within or to other parts of the body.
» Early breast cancer
- Stage 0: Carcinoma in situ or disease that hagmatied the basement membrane.
- Stage I: Small primary tumor without lymph nodeatxement.
- Stage II: Involvement of regional lymph nodes.
» Locally advanced breast cancer
- Stage lll: Usually a large tumor with extensive abitivolvement in which node or
tumor is fixed to the chest wall; also includedanimatory breast cancer, which is
rapidly progressive.
» Advanced or metastatic breast cancer

- Stage IV: Metastases in organs distant from thagny tumor.

2.5 Environmental risk factors of breast cancer

Actually, the researcher intends to highlight th@imrisk factors presented in the
environment depending on its definition by the tn&tional Summit on Breast Cancer and
Environment in 2002.

Environment definition

"The living and working conditions as well as plogdj biological, social and cultural
responses to these condition and environmental sexpathat involve activities which
subject people to agents that they, as individuedginot control, such as pesticides,
dioxins, passive tobacco smoke, and other chemaads ionizing radiation. Some of
these agents may present in air, food, water, aitdEnvironmental exposure can occur

at home, at school, in the work place, in the heedire facilities and other setting at daily

life" (International Summit on Breast Cancer and Envirent, 2002).
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Risk factor: Is anything affecting chance of getting a diseais factors don't tell us

every thing. Having a risk factor or more, doesmgan that you will get the disease. Most
women who have one or more risk factors never dgvetie disease, while many women
with breast cancer have no apparent risk factdnerd are different types of risk factors,
like reproductive risk factors, age or race thatrnmd be changed; others are linked to

cancer-causing factors in the environment (AmeriCancer Society, 2009a).

2.5.1. Physical environmental risk factors:

Radiation: Refers to the description of any process, in whdnkrgy is emitted by one
body and travels through a medium or through spgacke absorbed by another body
(Wikipedia, 2010). Among the many sources of iamjzradiation, X-rays, and gamma
rays are the only forms of radiation that haveigbib penetrate and damage body tissue
below the surface of the skin (Gray, 2008).

X-Rays: Are a form of electromagnetic radiation with warith that range from T(to
about 10°meter, these wavelengths are much shorter thablesight (wavelengths of
visible light range from about 3.80°meter to 7.510°meter). They also able to penetrate
substantial thickness of matter, and can ionizetenaSince their discovery in 1895, X-
rays have become an extremely important tool irsigay and biological sciences and the
field of medicine and engineering (Science Cladifi2010).

Medical applications of X-rays

The earliest uses of X-rays were to distinguisheb@md teeth from flesh in X-ray
photographs, so when an X-ray beam focused onsoperhand or jaw, the beam passes
through flesh rather easily but is absorbed by bareeeth. The picture produced in this
case consists of light areas that represent bathéeath and dark areas that represent flesh,
some of these applications in medicine are thendisig of broken bones and torn a
ligaments, the detection of breast cancer in woraethe discovery of cavities, and can be
used to Kill cells, which is done in some typegaicer therapy. Unfortunately, too much
exposure of normal cells to X-rays can cause threldpment of cancer, so great care must
be taken by physicians and dentists when takingys-rof any type to be sure that the
exposure to the rest of the patients body is kephaabsolute minimum. A relatively new
technique for using X-rays in the field of medicing called computerized axial
tomography, producing what is called CAT scanscWigiroduces a cross-sectional picture

of a part of the body that is much sharper thaarenal X-ray (Science Clarified, 2010).
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In 2005, the National Toxicology Program classifi¢-radiation and gamma radiation as
known human carcinogens. Many published studiesddbat, people who are exposed to
sufficient large doses of ionizing radiation cant dweast cancer disease. Cornell
University on its website (2005) published muctomfation about the characteristics of
radiation-induced breast cancer such as; young woane more susceptible than older,
about 5-10 years after exposure to radiation breaster would develop, and dose of

radiation plays crucial role in inducing breasta@am

In a cohort study of 1,600 women with high risk BRICand 2 gene mutation, recognized
as increasing the risk of both ovarian and breaster, it was found that having a chest X-
ray could double or even triple the risk that ims®ed in carrier women aged 40 years and
younger and in women whose exposed only beforeagee of 20 years (Nadine et al.,
2006). A published study concerned in evaluatiothefeffect of low-dose radiation from
medical procedures on risk of breast cancer ovarallby joint estrogen and progesterone
receptor (ER/PR) status in 1,742 population- basee patients aged 20-49 years found an
elevated breast cancer risk among women who repbeeing had multiple chest X-ray or
7 or more mammograms. Risk was also increased amvongen received dental X-rays
without lead apron protection before age 20 yeaAtso women who had their first
exposure to these medical radiation procedure duwiildhood, had greater increase in

risk than those who were first exposed at oldes bl et al., 2007).

In Gaza strip, there is an excessive use of Xmagllihealth sectors without proper control
and monitoring; anybody in Palestinian society ¢gt the permission to have X-ray
easily. Therefore the researcher think that itasyvimportant to take this expected risk
factor into account and to highlight if it might lo@e of the main risk factors associated

with breast cancer risk in Gaza Strip.

Breast physical trauma: Physical damage to a breast. After the breastadjupy trauma
tiny blood vessels may rupture to cause localizeeding (a hematoma). The hematoma
can be felt as a lump, moreover; trauma to thadtrean damage the fat cells in the breast
tissue, a condition called fat necrosis which camfa lump in the breast (Medicine Net,
2011).

A case-control study with 67 cases and 134 contam& place at the North Lancashire

Breast Screening Service. The study closely matthedwo groups (cases and controls)
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on known risk factors for breast cancer includimg,afamily history, age at menarche,
parity, age at first birth and menopausal statuse tudy found that there were no
significant differences in a wide range of othdedtyle indicators including factors
relevant to social class, education, residence ksgaand alcohol consumption, but the
researcher conclude that the models of epithedithigeneration indicate that a causal link
between physical trauma and breast cancer is plausind the most likely explanation of

the finding is that physical trauma can cause breascer (Rigby et al., 2002).

2.5.2. Chemical environmental risk factors:
2.5.2.1. Pesticides:

Pesticides are chemical compounds that are uskitl fests, including insects, rodents,
fungi and unwanted plants, they also used in puigalith to kill vectors of disease, such as
mosquitoes, and in agriculture, to kill pests ttlamage crops (WHO, 2010a). They also
defined as any substance or mixture of substametste used for preventing, destroying,
repelling, or mitigating any pests, also it refeysgnsecticides, herbicides, fungicides, and
various other substances used to control pestER)S-2010). The physical and chemical
properties of the pesticides determine how likeig o travel through soil (soil mobility),
how well it dissolved in water (water solubilitygnd how likely it is to become airborne
(volatility), once a pesticide has been releaséaltime environment, it can be broken down
by exposure to sunlight (photolysis), exposure titew (hydrolysis), exposure to other
chemicals (oxidation and reduction), by microbiaitiaty, and by plants or animal
metabolism (NPIC, 2010).

Exposure to pesticides may be correlated with kaathte and chronic health affects,
depending upon the type of pesticide and the ammfugntposure. Signs of acute poisoning
may include diarrhea, pinpoint pupils, rashes, aawnd vomiting but the signs of chronic
exposure to some types of pesticides may aggrasitena symptoms; other types may
increase the risk for certain types of cancer aabse damage to the genetic and immune
systems (EHIB, 2010).

Types of pesticides

According to the US-EPA (2010) pesticides coulddbsded due to the common source
they derived from as follow:

Organophosphate and carbamate pesticideshe term organophosphate is often refer to

a group of insecticides that has any organic phagsh (V)-containing compound,
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especially when dealing with neurotoxic compoundikjpédia, 2010). Most of these
pesticides are insecticides; this group of peggigffects the nervous system by disrupting
acetylcholinesterase (irreversible inhibitipogrbamate alsaffect the nervous system by
disrupting acetylcholinesterase (reversible infobit Many reviewers indicated thahe
effects of organophosphate or carbamate on breasec risk are less than the effects of
organochlorine because of their short period penrst® in the environment, but do
frequently contaminate food as residues. Some authport no oestrogenic activity (Chen
et al., 2002); others do report positive oestrogesmditivity (Anderson et al., 2002).
Malathion as one of these types which used widespre agriculture, vector control,
household application and personal health treatmigihnbot found to be as a carcinogenic
by many cancer's institutions but some studies Hauad malathion and its metabolite
malaoxon to be genotoxic in human cells (Giri et a002). It has been found to cause
mammary tumors in rats (Cabello et al., 2001).

It is important to note that many organophosphateasbamate did not found to be a
carcinogenic to humans but accordingly they mightdw its very important to taken into
consideration during the study.

Organochlorine insecticides:they are one of the older class of pesticides theate
introduced in the 1940s, and many of their use® lmen cancelled or restricted by the
US-EPA because of their environmental persistenug @otential adverse effects on
wildlife and human health. Organochlorine pestisiden enter the environment after
pesticides application, disposal of contaminatedtes into landfills, and release from
manufacturing plants that produce these chemi&ime of these chemicals are volatile,
and some can adhere to soil or particles in theand sediments in aguatic system adsorb
organochlorine which can accumulate in fish andcep@guatic mammals (CDC, 2010a).
Organochlorine can be classified into 5 groupsfolews; DDT and structurally related
compounds, hexachlorocyclohexane, toxaphene, dgelp@nd dimerization products of

hexachlorocyclopentadiene (Jennifer, 2010).

More epidemiological studies have been carried@atssess the association and the links
between breast cancer and organochlorine and p##icides because their residues are
easily measured in adipose tissue, serum and bmeifist due to their persistence and
because many of them have been shown in the laivpr&d be endocrine disruptors

influencing oestrogen levels and carcinogens (Wa@e7).
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In Spain, Ibarluzea et al. (2004) found higher levef DDE, aldrin, endosulfan and
lindane in adipose tissue of women with breast eacases (198) than in controls (260),
and an increased risk of breast cancer especialyng learner postmenopausal women- in
a hospital- based case- control study. In Mexicali¥¥ewski et al, (2005) found higher
levels of (DDT, HCB, beta- HCH) in women with malent breast tumors than in the
abdominal adipose tissue of women who died in caidants. In USA, Cassidy et al,
(2005) found an association between levels of lofybda peroxide in biobsy tissue and

incidence of breast cancer in 34 women evaluatetriast abnormality.

Pyrethroid pesticides: the use of pyrethroids has increased during the gesade with

the decline use of organophosphate pesticides,hwdrie more acutely toxic to birds and
mammals than pyrethroids, many of them are usecelwith and around household,
including on pets, in mosquito control, and in aglture. Pyrethroids are derived from
chrysanthemum flowers that work by altering neruaction, which cause paralysis in
target insect pests, eventually resulting in ddai8-EPA, 2010).Synthetic pyrethroids

whose chemical structure are adapted from the atsmsiructure of the pyrethrins act in a
similar manner to Pyrethrins. They are modifiedriorease their stability in sunlight as
well as in the addition of chlorine molecules whitiake the compounds lipophilic and
persist, and increase the likelihood of accumutatio human tissue. Many of synthetic
pyrethroids are endocrine disruptors, mimickingtmagen and promoting the growth of

human breast cancer cells (Watt, 2007).

Permethrin, cyfluthrin, cypermethrin, deltamethamd sigma-pyrethroid have been found
recently in breast milk in South Africa (Bouwmanra&t 2006). Cypermethrin as one of the
pyrethroids has endocrine disrupting properties ithaease the risk of breast cancer, it is
oestrogenic (Kojima et al., 2004), and it inducedC®47 human breast cancer cell
proliferation significantly in three different agsa(Chen et al., 2002El-Sebae and Safi
(1998) reported that pesticide residues and enwiestial pollutants were considered as
cytotoxic endocrine disruptors in human and wiklliFenvalerate also appears to have
significant endocrine effects that increase thk ofsbreast cancer, in which it stimulated
MCF-7 human breast cancer cell proliferation (Ckeal., 2005). Obviously, pyrethroids
seem to be one of the suspected chemical envirawaimésk factor of breast cancer. So the

researcher included it in his study.
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There are a number of ways that make pesticidbs s an expected risk factor associated

with breast cancer (Fig. 2.2):

Pesticides as an instrumental in the breast cancepidemic

Mammary Tumor Affecting Comproni- Interfering Disrupting
Carcinogen Promoters mammary sing the with the
gland immune communic- endocrine
developme- system ation system
nt between
cells

Figure 2.2: Ways make pesticides as an expectedkifactors for breast cancer

Mammary carcinogens by a number of different mersmas such as mutations in a gene
including tumor suppressor genes, chromosomal dapnfayA damage, and disruption of
the mitochondrial membrane potential, moreover; durpromoters that promote the
growth of breast cancer cells and hormonally seestumors, and pesticides could affect
the mammary gland development in ways that increaseeptibility to carcinogens or
hormonally active agent and affecting a women'®nigfs against cancer such as DDT.
Pesticides has the ability to interfere the commaton between cells and affecting the

development of mammary glands tissue as an endodisnupter (Watts, 2007).

Many studies have found a positive link betweenosxpe to pesticides and increased risk
of breast cancer in over the entire world: In CanBdophy et al. (2002) compared the life
time occupational histories of 299 women newly dizged with breast cancer and 237
women with other cancers, they found a 3-9 foldease in incidence of breast cancer
amongst women with history in agriculture. In Colwa) a case control study conducted in
2002 by Band et al. who matched 1,018 women witta$tr cancer with 1,020 controls;

there were significant associations in both premansal and postmenopausal women
between breast cancer and involvement in crop fegrand fruit and vegetable production
that was likely to have entailed exposure to pei In USA, Engel et al. (2005)

examined the association between pesticides usebesabkt cancer incidence among

30,454 farmers' wives in a prospective cohort stuihey found that the risk of breast
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cancer was modestly elevated among women whose tbaies were closest to area of

pesticides application.

In North Carolina; a population- based case- cérdgtody conducted by Duell et al.
(2000) showed a possible increased risk of breaster in women who likely to be
exposed to pesticides- in particular women presenfield during or shortly after
pesticides application, and who did not use proteatlothing. Oleary et al. (2004) found
an increased breast cancer risk for women residiigin one mile of hazardous waste
sites containing organochlorine pesticides. In BeigJanssens et al. (2002) analyzed
1998 data on crops, pesticides and cancer stahiey Thoted a correlation between
mortality from breast cancer and use of defoliard potato cultivation in Belgium. In
China, Petralia et al. (1998) found a medium prdltof increased incidence of breast
cancer with high levels of occupational exposurg@esticides in China. Watts (2007) in
his book pesticides and breast cancer showedthbgst tsan association between exposure

to pesticides and breast cancer disease.

In Gaza Strip, pesticides are known as one of tlestrpollutant especially with the
extensive growing use of green houses that depemdsemical pesticides and fertilizers.
Many reports in Gaza Strip identified the misus@e@sticides by shop owners, farmers and
agricultural worker (Issa, 2000; Safi et al., 2@0M 2002). Similarly, several of extremely
toxic pesticides that are banned or restricted amyrcountries are still used in Gaza Strip
(Safi, 2002). Poor medical records and absenceegiklation and control system for
pesticides have resulted in a lack of awarenespobténtial hazards associated with
pesticides handling and use among shop owner, farmaed public (Safi et al., 2002).
Moreover, there are no protocols to monitor ped¢iciesidues in agricultural crops that
might endanger the health of the whole populatioiGaza (Safi et al., 2001 and 2002).
Since there are no restrictions on the sale anaipesticides in Gaza, farmers have easy

access to all pesticides including banned, highiyctand restricted species.

Egypt also is a source of pesticides in Gaza Sthpre farmers and agricultural workers
can easily reach all the types of pesticides thmdugnels which might negatively impact
the health of the users and the public. So theareker think that the study of pesticides as
an expected risk factor associated with breasterammong women as a sample from the

total population is very important especially dgrihese circumstances in Gaza Strip.
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2.5.2.2. Hormones and endocrine disrupting compoursd

The foundation of endocrine system are hormones gladds which responsible for

regulation the body. Mood, growth and developméssue function and metabolism are
functions regulated by hormones. The endocrineegyss an information signal system
like nervous system (Wikipedia, 2010). Endocrinsraptors are any synthetic chemicals
when absorbed into the body either mimic or blobksmones and disrupts the body
normal functions (NRDC, 1997). This disruption chappen through; altering normal

hormone level, halting or stimulating the productaf hormones, and changing the way
hormones travel through the body. Means affectirgyftinctions these hormones control
(NRDC, 1997; El-Sebae and Safi, 1998).

Another definition of endocrine disruptors whishviery important to be mentioned here is
the definition of the US-EPA (2010);

"They are basically chemicals with potential toenfére with the function of endocrine
system, they are chemicals that have been defimek@genous agent that interfere with
the production, release, transport, metabolismdib@) action, or elimination of the
natural hormones in the body responsible for théntmaance of homeostasis and
regulation of developmental process, they alsoicalnde man- made chemicals such as
pesticides and plasticizers, natural chemicals doun plants (phytoestrogens),

pharmaceuticals, or hormones that are excreteniinah or human waste".

Endocrine disruptor's hypothesis was postulatedha early of 1990s when the only
evidence for developmental carcinogenicity of egroin human was the very rare clear-
cell carcinoma of the vagina, endocrine disruptemicals (EDCs) one of the most factors
that has a growing interest today, results fronmahimodels, human clinical observations,
and epidemiological studies converge to implicdlCE as a significant concern of public
health, their mechanisms involved divergent pattsvayncluding estrogenic,
antiandrogenic, peroxisome proliferator- activateceptory, retinoid; and actions through
other nuclear receptors; steroidogenic enzymestotr@amsmitter receptors and systems;
and many other pathways that are highly consemedldlife and human, and which can
be modeled in laboratory in vitro and in vivo mad@tvanthia et al., 2009).

In 2009 Gore and Crew mentioned many issues in@maodisruption which known to be
a key to full understanding of mechanisms of actio consequences of exposure to
endocrine disruptions as follow;
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Age at exposure adult exposure to endocrine disruptors' chemiosdy have different
consequences from developing fetus or infant exjgosu

Latency from exposure there is a lag between the time of exposure hadranifestation
of a disorder, in other words the consequences evkeldpmental exposure may not
immediately apparent early in life but may be mesiti€d in adulthood or during aging.
Importance of mixture: if any individual exposed to EDCs, it is likelyat other
environmental pollutants are involved because eoimation of environment is rarely due
to single compound.

Nontraditional dose-response dynamicsthere are several properties of EDCs that have
caused controversy such as; low doses may evehrareg potent effect than higher doses
especially during a critical developmental window.

Transgenerational, epigenetic effectsEDCs may affect not only the exposed individual
but also the children and subsequent generatidiectsfmay be transmitted not due to
mutation of the DNA sequence, but throughout theifiaation of factors that regulate

gene expressions.

Hormone Replacement Therapy (HRT):It is a treatment used to replace the female
hormones that a women's body is no longer produsétguuse of the menopause. Estrogen
and progesterone have very important role in a wosnaody so when level become fall
this cause a wide range of physical and emotioyralptoms, therefore; HRT can restore
these hormone levels and enable the body to fumatiormally again (Need health
Services, 2010). Additionally it is a medical treant with one or more female hormones,
commonly estrogen plus progestin (synthetic pragest), and sometimes testosterone.
HRT is mostly used to treat symptoms of menopasiseh as hot flashes, vaginal dryness,
mood swings, sleep disorders, and decreased sebesae. It comes as a pill, patch,
injection, or vaginal cream (Medline Plus, 2010).a million women study in 2003, the
findings indicated that, there is association betwdRT by women and breast cancer risk,
the magnitude of the association risk was greatees$trogen-progesterone than the other
type of HRT (estrogen alone) and the risk of breasicer increased with increasing total
duration of use (The Lancet, 2003).

Louis et al. (2008) found that among thin womerdgbmass index less thaskg/n?), ET
use was associated with a significant 60% excesasbicancer risk after 10 year of use,

but EPT was associated with a significantly inceglabreast cancer risk among women
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with intact uteri, with the highest risk among sesed it more than 10 years. Also the
risks were slightly higher when progestin were priggd continuously than sequentially
(less than 15 day/month) and EPT association wesagest in thin women, but elevated

risks persisted among heavy women.

Tracy et al. (2009) showed during their study thatmone therapy use was associated
with more favorable breast cancer characteristesdfictal tumors but had less effect on
prognostic characteristics in women with lobulantus. Both histologic type and estrogen
receptor/progesterone receptor status seem to pertamt in explaining the role of
hormone therapy in the etiology of breast cancbtyqes.

It is important to note that HRT might to be an esjed risk factor for breast cancer
according to the previous studies, but here in Gaima there is no enough data regarding
the use of HRT among women. Therefore the reseatdkéd to highlight the impact of

this risk factor on breast cancer.

2.5.2.3 Oral contraceptive pills:

A pill used to prevent pregnancy. It contains hane®that block the release of eggs from
the ovaries. Most oral contraceptives include ggstnoand progestin. Also called control
pill (National Cancer Institute, 2010). In a pogida-based study of women younger than
45 years of age, the findings showed that breasterarisk increased with either higher
estrogen dose or higher progestin or oestrogempyptpills used within 5 years and the
findings were more marked among women younger 8tarears of age (Althuis et al.

2003). Another hospital-based case-control studpdahe opposite findings, in which the
oral contraceptive used was associated with destebseast cancer risk among Turkish

women in Istanbul (Ozmen et al. 2009).

Roger et al. (2005) reported during their study thare was no evidence that use of low-
dose of oral contraceptive formulation increasé wé early- onset breast cancer for
mutation carriers, and there may be a reducedfoslBRCAL1 mutation carriers. Oral
contraceptive use for at least 12 months was assacivith decreased breast cancer risk
for BRCA1 mutation carriers, but not for BRCA2 miia carriers.

In Palestine; according to PCBS in 2007, contracepirevalence rate was 50.6% (55.1%
for the West Bank and 43.0% for Gaza Strip), rwalmen use more family planning

methods compared with urban and refugee camps wontame is significant increase in
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the use of contraceptive methods, the most popukach has used by new clients in
Palestine was pills, which constitute 38.4% of @htraceptive models. Regarding to
regional distribution, the most methods used in MBamk was IUDs while in Gaza Strip
the most method used was pills. So the researbbaght that it is very important to pay
our attention toward the effects of these methad&omen health and it is very necessary

to conduct more studies on these devices' impactgoonen health.

On the other hand a little is known about theaffef fertility hormonal drugs on the risk
of breast cancer, despite the well known effectognlation and endogenous hormone
production of this group of exogenous hormones.iteichinformation is known about the
possible association between use of fertility dragd in vitro fertilization (IVF) and risk
of breast cancer.
Ovulation stimulation medications are used in conjunction with assisted reprodectiv
technologies or ART, such as in vitro fertilization United States nearly 32,000 multiple-
birth infant in 2005 were conceived using a non-TA®Rulation treatment. These infants
constituted about 22.8% of the total multiple ksrtiim the United States, thus infants
accounted for 4.6% of the total U.S. births, togettART and non- ART account for
nearly 6% of U.S. births annually (CDC, 2010b). dating to Health-Care Network in
2010, fertility drugs include:
» Clomiphene:triggers the release of FSH and LH, which needduktp the ovaries
release a monthly egg.
* Bromocrptine: suppresses prolactin hormone, which, if releasedxcessive
amounts may cause a woman to stop ovulating.
* Human Menopausal Gonadtrophines (HMG):this drug contain large amount of
LH or FSH.
* Luteinizing Hormone-Releasing Hormones (LH-RH):used when the pituitary or
hypothalamus gland is not producing hormones.
* Human Chorionic Gonadtrophines (hCG): often prescribed with other drugs to
stimulate the release of the egg.
» Urofollitropin (FSH): this drug is made up of FSH; it can be used witieodrugs
to bring on the release of an egg.
Salhab et al. (2005) reviewed 15 studies (11 weleit studies and 4 were case-control
study) about the impacts of fertility drugs on tateeancer risk and they concluded that

none of the individual studies reflected a sigmifit association between IVF and breast
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cancer and, only one study showed that treatmeht WG significantly reduced the risk
of breast cancer in women whose maximum non-preédmagy mass index was less than
27.5. The cohort studies included about 60,050 wom#no treated with ovulation
induction/IVF showed no significant associationvixen these drugs and increased risk of
breast cancer, while in the case-control studieslwimcluded about 11,303 women with
breast cancer and 10,930 controls, women of bosaster were slightly less likely to have

received IVF.

Brinton et al. (2005), who involved a large numioércases in their study reported no
overall increase in breast cancer after exposur€lémiphene and Gonadtrophines, but
found a significantly elevated risk of breast caraier 20 years of follow-up since first

use of Clomiphene.

The researcher finds these findings controversidltaed to investigate whether this risk

factor affects female breast cancer in Gaza Sagatively or positively.

2.5.2.4. Phytoestrogens (Plant estrogen):

Phytoestrogens or (dietary estrogens), the namesdom phyto=plant and estro (period
of fertility for female mammals) + gen= to generddecause of their structural similarity
with estradiol, they have the ability to cause @gnic or/and antiestrogenic effect
(Wikipedia, 2010). There are many phytoestrogerdfeources such as soy beans, soy
milk, blueberry, corn, and watermelon. A publish&ddy examined the risk of breast
cancer, colorectal and prostate cancer relative ptytoestrogene intake, found
phytoestrogen intake did not associated with breascer among women but dietary
Phytoestrogens may contributed to the risk of @dtal cancer among women and prostate
among men (Ward et al., 2010). On the other hathther study reported that genistein
as a type of phytoestrogen found in some soy pitsdend daidzein, another
phytoestrogen, and their metabolites cause oxielddMA damage, which is thought to
play a role in tumor initiation (Murata et al., 200

Larissa et al. (2009) discussed the childhoodistake and breast cancer risk in Asian
American women. They reported that soy intake duohildhood, adolescence and adult
life was associated with decreased breast canglerwith the strongest, most consistent
for childhood intake. It is clear that epidemiologitudies of adult soy intake and breast

cancer risk have reported mixed results so theareker think that, the evidences on
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whether dietary phytoestrogens increase or decreeessgst cancer risk in adult women
remains incomplete. Thus during this study theaedeer tried to identify whether this risk

factor influence female breast cancer in Gaza 8tamen or not.

2.5.2.5. Dioxins:

The name dioxin is often used for the family ofusturally and chemically related

polychlorinated dibenzodioxin (PCDD), and polycimated dibenzfurans (PCDFs). Some
419 types of dioxin-related compounds have beemtifiled, but only about 30 of them are
considered to have significant toxicity, with 2 ,8-Tetrachlorodibenzodioxin (TCDD)

being the most toxic. Dioxins are presented ingheironment as a byproduct of a wide
range of manufacturing processes including smeltiolglorine bleaching, and the

manufacturing of some herbicides and pesticidesstéVicinerations are often the worst
culprits, due to incomplete burning. Worldwide, mavidences ensure that a high level of
dioxins were found in poultry and eggs, milk sofdeat, fish, shellfish, chickens, and
catfish because of its ability to accumulate intfssue. Long term exposure is linked to

impairment of the endocrine system (WHO, 2007).

La Merril et al. (2010) concluded that high- faed{HFD) may increase breast cancer in
offspring with maternal TCDD exposure by alterirgiregen metabolism in humans. The
authors showed that maternal TCDD exposure doubkmmary tumor incidence in high-
fat diet fed mice. Maternal TCDD exposure causqudranammary development with
increased cytochrome P450 1B1 and decreased chteohethyltransferase expression in
mammary tissue. Also the author concluded thatetlresults provide a mechanism to
explain epidemiological data linking early-life TCDexposure and diet high in fat to
increase risk for breast cancer in human.

Warner et al. (2002) carried out their study byngsa data from the Seveso Women's
Health Study (SWHS). They examined the associdbemveen individual serum TCDD
level and breast cancer risk in women residing radsieveso, Italy, in 1976, at the time of
an industrial explosion that resulted in the highe®wn population exposure to TCDD.
They observed a statistically significant, dosgpoese increased risk for breast cancer
incidence with individual serum TCDD level among men in the Seveso Women's
Health Study. Also the study showed that breast&aimcidence increases steadily with

age, with the most rapid increase between ageS5iQears.
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In Gaza Strip during the first intifada, the Pald@sn people have burned thousand of
vehicles' tires and solid wastes. Due to the alessehtaw and regulation, all types of solid
wastes which collected in random landfill are barieopen air exposing the people to the
hazards of emitted gases and particulate mattechmmiay adversely affect the health of
people. So it is very important to highlight thisspected risk factor and study its relation

with breast cancer risk among women in Gaza Strip.

2.5.2.6. Polycyclic aromatic hydrocarbons (PAHS):

PAHSs are groups of over 100 different chemicalsnid during the incomplete burning of
coal, oil, and gas, garbage or other organic sabstalike tobacco or charbroiled meat
(ATSDR, 1996). Exposure to (PAHSs) could be by;
* Breathing air containing PAHs from cigarette smokeyod smoke, vehicle
exhausts, and agricultural burn smoke,
» Eating grilled meats,
» Drinking contaminated water or cow's milk,
* Nursing infants of mother's living near hazardowsst® sites may be exposed to
PAHSs through their mother's milk.
As pollutants, PAHs are of concern because somepoands have been identified as
carcinogenic, mutagenic, and teratogenic (Wikiped@l1). Many studies suggested that,
exposure to PAHSs is associated with increasedafidikreast cancer. A case-control study
established by Bonner et al. (2005) in New Yorkiéated that, very early life exposure to
high levels of total suspended particulates of PAdiassociated with increased risk of
breast cancer in post-menopausal women. Anothearmational study by Petralia et al. in
1999 assessed the relationship between regulasesg®o gasoline fumes and vehicular
exhaust, as major sources of PAHs. These occupdixposures were associated with an

increased risk of breast cancer for pre-menopausadan.

Grilling meat over a direct flame results in fabplping on the hot fire and the production
of polycyclic aromatic hydrocarbon-containing flasn€olycyclic aromatic hydrocarbons
adhere to the surface of food, and the more intéreséeat, the more polycyclic aromatic
hydrocarbons are presents which are widely beligeeglay a significant role in human
cancers (Norat and Riboli, 2001).
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Red meat is very important to be mentioned hedeimall over the study as one source of
endocrine disruptors, in which these endocrineugigirs might be accumulated and it is a
source of iron, protein, creatine, zinc, phosphsyaitamins such as niacin, vitamin B12,
thiamin, riboflavin, and it's the richest source alpha-lipoic acid. Many prospective
studies showed that, there was an association bathigh saturated fat intake and breast
cancer risk (Thiebaut et al., 2007; Sierris e2@D8). American Institution for Cancer
Research recommended that, to reduce our cankemmsshould eat no more 18 OZ per
week (510.291g) of red meat (AICR, 2011). Polyayctiromatic hydrocarbons and
heterocyclic amines are chemicals formed when reuswat, including beef, fish, and
poultry is cooked using high temperature methodstial Cancer Institute, 2011). Kabat
et al. in 2009 designed a cohort study with 120 j&&menopausal women with a mean of
6 months follow-up to asses the association betweeat, meat-cooking methods, and
meat-mutagen intake and postmenopausal breastrcemtiee NIH-AARP. The results
showed that intake of total meat, red meat, meakew at high temperature, and meat

mutagens had no association with breast cancer risk

Linose et al. (2008) examined the incidence of s premenopausal breast cancer in
39,268 who followed for 7 years from 1998 to 20B®sults showed that the higher red
meat intake in adolescence the increase in breasec risk. Many reviewers showed that
Haemoglobin and Myoglobin molecules that are preskrin red meat, when they
ingested, they trigger a process called Nitrosatidhe gut which leads to the formation of
carcinogens. It is very important to note that gvstudy has its own limitations, and
regarding to PAHSs it is clear that some studiediooed that these compounds affect the
risk of breast cancer and others had no effectsrefbre, during this study the researcher
tried to know which effects do these compounds h@avevomen in Gaza Strip through

women lifestyle.

2.5.2.7. Tobacco smoke: active and passive exposure

Tobacco use is one of the most public health proble/orldwide. Tobacco kills more than
half of all users (100 million deaths were causgdadbacco in the 2Dcentury) and it is a
risk factor for six of the eight leading causesdefaths in the world (WHO, 2010Db).
Tobacco smoke contains many chemicals that areciagsg with increased cancer risk;
one of these chemicals is PAHs which is associatt#dincreased risk of breast cancer as

shown before. A population-based prospective stexiymined the association between
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tobacco smoke and the risk of female breast cafoeerd that, both active and passive
smoking were increased the risk of breast canc@reamenopausal women (Hanoaka et
al. 2005).

Rynolds et al. (2009) conducted a large prospecsively on women, the California

Teacher Study. Detailed life time information onsgime smoke exposure had been
collected in 1997 from 57,523 women who were lifetinonsmokers and had no history
of breast cancer. The results showed that cumelaixposures to high levels of side
stream smoke may increase breast cancer risk arposgmenopausal women who
themselves have never smoked tobacco products.rBedval. (2010) carried out a case-
control study on 597 incident cases of breast caot&hinese, Japanese, and Filipino
women living in San Francisco-Oakland, Los Angelaed Oahu, Hawaii with 966

population controls to asses the association betwewking and alcohol use and breast
cancer risk. The researcher reported that neitloehal nor cigarette contributed to the

elevated risks of breast cancer in Asian-Americamen.

In Palestine, nearly 31.6% and 1.47% of Palestimales and females are smokers
respectively (frequently cigarettes) , so exposaremoking passively or actively is very
high and could be affect women's' health in PalestTherefore, it is very important to
investigate if this risk factor influence the cawdéreast cancer among women especially
in a very high level smoking population like Paileistn (PCBS, 2004).

2.5.2.8. Alkyl phenols and bisphenol A (BPA):

Alkyl phenols: are family of organic compounds formed by alkyatiof phenol. The
most commercially products of this family are prighyenol, butyl phenol, amyl phenol,
heptylphenol, octylphenol, nonylphenol, and lon@iohalkyl phenol. They are used as
intermediate chemicals in the manufacture of othemicals, such as detergents, fuel, and
lube additive. Alkyl phenols are found in persooate products specially hair products in
addition to rubber products (Wikipedia, 2009). Abjished studies on mice, found that
mice treated with 4-nonyl phenol led to an increlasgnthesis of estradiol by the liver,
comparing with mice treated with equivalent amoohestradiol, they had an increased

risk of mammary cancer (Acevedo et al. 2005).

A cohort study on 70,336 Chinese women with a neahyears of follow up designed to

examine the association between personal use ofdyai and cancer risk, the results
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showed no significant association was observedséweral common cancers, including
cancers of the breast, lung, stomach, and colarecggenerally the study found no
evidence of an association between personal ukaioflye and cancer risk (Mendelsohn
et al., 2009). So the interesting to study alky¢mdl as an environmental risk factor comes
from animal studies, means that, these chemicajsbmeome a risk factor of human breast
cancer.

Bisphenol A: found in some hard, clear, light weight plastiog aesins. BPA is also used
in a various types of food and drinking containersmpact discs, electronics, and as a
liner in some metal cans (CBC News, 2009). BPA degeloped in 1930 as a synthetic
estrogen, means it acts like an estrogen in humhich had the ability to increase the risk
of breast cancer. Many studies of human breastecastowed that BPA acts as a natural
estrogen specially in inducing the cell growth gmaliferation (BCF, 2008). According to
the above the researcher tried to identify if BPduld be one of these factors that

influence breast cancer risk among women in Gazp. St

2.5.2.9. Phthalates:

Phthalates are known as phthalate esters that airdymused as plasticizers (substances
added to plastic to increase their flexibility)ansparency and durability. Phthalate are
used widely in a variety of products from enteritgating of pharmaceutical pills and
nutritional supplements to viscosity control agemwlling agent, stabilizers, emulsifying
agents, and suspending agents (Wikipedia, 2010itiadally phthalate used as a part
included in adhesives and clues, building materiglsrsonal care products, medical
devices, detergents and surfactants, children toygleling clay, waxes, paints, printing
inks, pharmaceuticals, food products and text#éso they frequently used in a variety of
household applications such as shower curtainst fites, cleaning materials and personal
care items such as perfume, eyes shadow, moigturiaé polish, liquid soap, and hair
spray. Simply, phthalate can easily leachate ihto dnvironment because they have no
covalent bond with plastics they mixed with (Wikije, 2010).

A study examined the effect of phthalate typesceh proliferation found that benzyl
phthalate, di(n-butyl)phthalate, and di(2-ethylhgplythalate used as plasticizer and found
in cosmetics formulation had the ability to mimistregen and binding to estrogen
receptor. These phthalates are significantly irszdacell proliferation in MCF-7 cell (Kim
et al. 2004).
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Lopez et al. (2010), examined the association batwerinary concentration of nine
phthalate metabolites and breast cancer in Mexiwamen, they detected phthalate
metabolites in at least 82% of women who parti@dah the study. During the study the
concentration of mono-ethyl phthalate (MEP) washligin cases than in controls, so the
authors concluded that mono-ethyl phthalate urinaoncentration were positively

associated with breast cancer.

Its important to note that phthalates have thatghi increase the proliferation of cancer
cells in breast according to the previous studiésit's why the researcher highlights it as

an environmental risk factor that may relate tabte&ancer risk increasing.

2.5.2.10. Parabens:

Chemically, parabens are esters of p-hydroxybenaoid that are commonly used in
cosmetic products. Typically, more than one parai®rused in a product with a
combination with other types of preservatives toovpie preservation against
microorganisms. Parabens also used in a wide yaoktosmetics, such as make up,
moisturizers, hair care products, shaving produatg] underarm deodorants. They are
absorbed through intact skin and from the gaststimal tract and blood (US-FDA, 2007).

Grath (2003) showed that the age of breast catiegnosis was significantly earlier in
women who used the products of underarm deodorants shaving their underarm
frequently. However women who began used theseupteefore 16 years of age were
diagnosed with breast cancer at an earlier agettita® who began these habits later. The
study also did not demonstrate a conclusive linkvben these underarm hygiene and
breast cancer. So the researcher find these rig&réaare very important to be involved
during his work in away to reach the main risk fastassociated with breast cancer among

women in Gaza Strip.

2.5.2.11. Growth promoters used in food production:

Bovine growth hormone (rBGH): is a synthetic hormone used by farmers to increase
milk production. Bovine somatotropin is the natlyradccurring form of this hormone in
cattle. Both synthetic and naturally forms of th@rhone stimulate milk production by
increasing the level of another hormone known aslin-like growth factor (IGF-1)

(American Cancer Society, 2009b). A German studylipied by Furstenberger et al. in
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2003 showed that the elevation of serum level d¥-IGassociated with increased risk of
breast cancer and IGF-1 had a strong influence e peoliferation and its a potent
inhibitor of apoptosis.

Zeranol (Ralgro): is one of the most chemicals used in U.S beef inglukt is a non-
steroidal growth promoter that mimics many of théeas of the natural hormone
estradiol. Zeranol is produced from the mold otiagus often found in cereal and animal
feed. Cattle grower use zeranol to help fattenahienal more quickly (BCF, 2008). A
study published by Jen et al. (2009) showed thpb®xre to zeranol may lead to initiation
of transformation of normal breast cell to breasngoplastic cells. The study suggested
that obese individuals may be at greater risk ekliging zeranol-induced breast cancer.
So the researcher will try to use these suggesiiooeder to investigate if beef consumers

are at high risk of breast cancer or not.
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Chapter 3: Methodology

This chapter illustrates the study methodology,clvtwas used to conduct this study. This
chapter presents study design, study populatialyssetting, and the ethical procedures
that were considered in the study. Instrumentsa dallection, data analysis, selection
criteria, and limitation of the study are also r@ed by this chapter.

3.1 Study design

The study designed to be a case-control study, hwhicvery useful to investigate the
possible environmental risk factors of breast camteong women in Gaza Strip. This
study is a type of observational analytic epideogadal investigation in which subjects
are selected on the basis of whether they do b=acer cases) or do not (breast cancer
free/controls) have a particular disease underystird case-control study the researcher
starts with a group of subjects who have alreaghes&nced a problem of concern (breast
cancer cases), and then selects a second groupopfepwho have not (breast cancer

free/controls), then both groups are comparediiioty of exposures

3.2 Period of the Study

The study started in the period from the first ciyyi2010 to the end of January 2011.

3.3 Place of the Study

The study was carried out in El-Shifa hospital, dpgan Gaza hospital, EI- Remal clinic,
general population and some of schools that wergcfmated with the Ministry of Health

in the project of screening for early detectindp#ast cancer.

3.4 Study population

The study population has been selected from theraio hospitals EI-Shifa and European
Gaza hospitals (case and controls), which deal enttology patients, and from El-Remal
Clinic (controls), general population (controls)dasome of governmental schools that
were participated with Ministry of Health in theopect of screening for early detecting of

breast cancer (controls).
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3.5 Sample Size

It was a census study in which all the entire paieof breast cancer (cases) who had a
follow up in the two main hospitals "El- Shifa akdropean Gaza" from August 2010 till
December 2010 were included. The study included\#88en, both cases and controls.
Cases were women (144) with histopathologicallyficored breast cancer from the two
main hospitals "EI- Shifa and EG" in Gaza Strip.n€ols (144) were healthy women
matched with cases by living area and age and witklwown diagnosis of cancer selected
from European Gaza hospital, EI-Remal Clinic, gahpopulation, and the governmental

schools that were participated in the screening@é#&oly detecting of breast cancer project.

3.6 Eligibility
3.6.1. Inclusion criteria:
3.6.1.1. Cases:

Cases were women with histopathologically confirnbeglast cancer reside in Gaza Strip
and regularly followed up in the two main hospité-Shifa and EG) from August 2010
till December 2010.

3.6.1.2. Controls:

Controls were healthy women without known diagnasfiscancer reside in the same
geographical area of the cases from European Gasatal, general population, and from
governmental schools that were participated insttreening for early detecting of breast

cancer project.
3.6.2. Exclusion criteria:

3.6.2.1. Cases:

Any histopathologically confirmed breast cancer veonwho had not a follow up in the
two main hospitals (El-Shifa and EG) in Gaza Stiying August 2010 till December
2010. Also cases were excluded from the studyey tlvere with known diagnosis of other

types of cancer.
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3.6.2.2. Controls:

Women who had not a mammogram or did not use daegalf examination for breast
cancer, also who had a mammogram or did a regelesamination for breast cancer but
pathologically confirmed breast cancer patients.

Women are excluded from the study if they have gmalnt, hormonal, pregnancy, and

gynecological condition.

3.7 Ethical considerations

The study had been carried out in accordance iéh directions of the Institutional
Review Board for Ethics in Human's Medical Stud{@he Helsinki Committee). An
informed consent attached to each questionnairairaat from each participant in the
study. The researcher explained the purpose andljectives of the study to all the
participants, and the inclusion in the study watsoogal and confidential. Neither name nor
personal data had been published. Official lettes been sent to the Palestinian Ministry
of Health, the two intended hospitals, EI-Rematicli Palestinian Ministry of Education,
and schools that participated in the screeningéoly detecting of breast cancer to obtain
the request approval for the study.

3.8 Data collection

In the interview, the researcher used the strudtfaee to face questionnaire. Great care
had been taken to ensure the confidentiality; #searcher gave the participant enough
time to answer the questions and encouraged thém tpen in answering. The researcher
explained the purpose of the questionnaire to the@n before obtaining consent. During

the interview any vague information had been sifigaliby the researcher to ensure exact

and real answer by the participants.

3.9 Questionnaire

The study questionnaire designed and prepared napit® information relating to the
objectives of the study. An Arabic version of theegtionnaire had been used during
interviews with participants, the questionnaire hesn reviewed by 7 experts who are

gualified in many fields related to the study. Galg the questionnaire was included
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many variables that are directly and indirectlyaets the outcomes needed for the study as
follow:

» Personal profile,

» Physical environmental risk factors,

* Chemical environmental risk factors.

3.10 Statistical analysis

The researcher used the Statistical Package fdalS®ciences version 15 (SPSS, 2007)
for data coding, entry and analysis. Simple distitn and frequencies of the study
variables, the cross tabulation, and normal chasginad been applied. P value had been
calculated for the ordinal level measures (P< Q.08yriables that are statistically
significant by chi square test had been analyzexgusdds ratio and 95% confidence

interval.

3.11 Pilot study

Pilot testing had been done prior to the beginihdata collection to check validity of the
guestionnaire. Refining of questionnaire had bemmedaccording to the result of the pilot

study.

3.12 Response rate

There were 144 incident cases of breast cancardadlin the study, all over of them are
responding. The study taken into account the centfidlity of all participants and the
participation in the study was optional. So thepoese rate of cases was calculated
manually and it was 100%.

Controls also were 144 healthy women and all ofmthreere responded, so their response
rate were also 100%.

3.13 Limitation of the study

There were two limitations of this study as follow;
e Budget,

» Shortage of new version of books and articles.
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Chapter 4: Results and Discussion

This chapter presents the results of the studyshmvs the descriptive and inferential
analysis of the study findings in general.

In general, 288 guestionnaire had been filled fittvn interviewees during face to face
interview with the participants, of which 144 wetase samples (women with breast

cancer) and 144 were control sample (women fram fseeast cancer).

4.1 Distribution of subjects by sociodemographic variakes

Table (4.1): Distribution of subjects by sociodemagphic variables

Variable Case (n= 144) Control (n= 144)
No. % No. %
North Gaza 25 17.4 25 17.4
Gaza Strip 37 25.7 35 24.3
Governorate | Middle Zone 16 11.1 17 11.8
Khan Yunis 34 23.6 34 23.6
Rafah 32 22.2 33 22.9
. City 53 36.8 52 36.1
Livingarea  Fcamp 51 35.4 57 39.6
Village 40 27.8 35 24.3
25-35 16 11.1 15 10.4
36-46 34 23.6 39 27.1
Age group 47-57 44 30.6 52 36.1
58-68 38 26.4 28 19.4
>69 12 8.3 10 6.9
Less than secondary 79 54.9 46 31.9
. Secondary 37 25.7 18 12.5
Education -
Diploma 10 6.9 36 25.0
University 18 12.5 44 30.6
Married 121 84.0 97 67.4
Marital status Sl-ngle ! 4.9 14 9.7
Divorced 3 2.1 15 10.4
Widowed 13 9.0 18 12.5

Table (4.1) shows the distribution of both casesd atontrols regarding the
sociodemographic variables. Both cases and contnolstly have the same numbers of
subjects in each Governorate. In both cases anot®Gaza Governorate had the largest
number of cases (n =37, 25.7%) as well as contfwls=35, 24.3%), while Middle

Governorate had the smallest number of both cased.§, 11.1%) and controls (n= 17,
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11.8%). As seen from the table, mostly cases anttae have the same numbers in each
Governorate because the researcher matched bdtbrofby the area of residence and the
age of the onset of the breast cancer diseas¢hédnrGovernorate, Khan Younis , and
Rafah Governorates constitute 17.4%, 23.6%, 2226 the total percent of cases as

well as controls respectively.

According to the kind of living area, the researchkso matched cases and controls, so
subjects living in cities were 53 (36.8%) casegsrfrthe total number of cases and 52
(36.1%) controls from the total number of contr@sibjects whose living in camps were
51 (35.4%) cases from the total number of cases5a@n(89.6%) controls from the total
number of controls, while 40 (27.8%) cases fromttial number of cases and 35 controls

(24.3%) from the total number of controls wererlyiin villages.

Age groups were divided into five groups, in whi&h6% of cases and 36.1% of controls
were located in the age group from 47-57 yearsclvhbnstitute the largest age group in
the study. It is clear from the data that breasteadisease affects women in younger ages
which congruent with both Safi in 2002 and Elsugleieal. in 2007 studies. 8.3% of cases
and 6.9% of controls were located in the age greu® years which constitutes the
smallest age group in the study. The other threegagups 25-35, 36-46, 58-68 constitute
11.1% of cases and 10.4% of controls, 23.6% ofscasd 27.1% of controls, and 26.4% of

cases and 19.4% of controls, respectively.

Regarding distribution of the subjects accordinghtir educational characters, 54.9% of
cases and 31.9% of controls had less than secqrfaipb of cases and 12.5% of controls
had a secondary certificate, 12.5% of cases ar@¥@6f controls hold a university degree,
and 10% of cases compare with 25% of controls hotliploma degree. Finally, 84% of

cases and 67.4% of controls were married, 4.9%askg and 9.7% of controls were
singles, 2.1% of cases and 10.4% of controls winwakd, and 9% of cases and 12.5% of

controls were widowed.
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4.2 Distribution of the cases by age at diagnosis andathods of disease discovery

This part illustrates the distribution of casesareling to the age at diagnosis of breast

cancer disease and the way this disease discobgred

Table (4.2): Distribution of the cases by age at dgnosis and methods of disease
discovery

Variable Case (n= 144)

No. %

Less than 35 16 11.1

35-45 34 23.6

Age at diagnosis | 46-56 48 33.3
57-68 36 25.0

More than 68 10 3.5

Methods of Accidenta!ly . 29 20.1
disease discovery_S€lf €xamination 106 73.6
Health professional 9 6.2

As shown in Table (4.2), the age at diagnosis ea$ircancer disease was divided into five
age groups; group from 46-56 were the largest oitle 38.3% of the cases, and the age
group which were more than 68 years were the sstaji®up with 3.5% of cases, while
the other three groups less than 35, from 35-45feord 57-67 were 11.1%, 23.6% and

25% of the cases, respectively.

According to distribution of cases regarding to thethods of breast cancer discovery,
73.6% of the total cases discovered the diseaseobine self examination, 20.1%
discovered the disease accidently, and 6.2% disedve by routine physical examination

by health professional.
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4.3Beast cancer and sociodemographic variables

Table (4.3): Breast cancer and sociodemographic ctecteristics

Variable Case Control Total P.
(n=144) | (n=144) value
No.| % |No.| % |[No.| %
North 25 | 17.4| 25 | 17.4| 50 | 17.4
Gaza
Gaza 37 | 25.7| 35 | 24.3] 72 | 25.0
Governorate | Middle 16 | 11.1| 17 | 11.8| 33 | 11.5| 0.999
Zone
Khan 34 | 23.6| 34 | 23.6| 68 | 23.6
Yunis
Rafah 32 | 22.2] 33 | 22.9] 65 | 22.6
City 53 | 36.8| 52| 36.4105| 36.5
Living area | Camp 51 | 35.4] 57| 39. 108 37.5| 0.713
Village 40 | 27.8] 35| 24.3 75 | 26.0
25-35 16 | 11.1] 15 | 10.4| 31 | 10.8
36-46 34 | 23.6] 39 | 27.1| 73 | 25.3
Age group | 47-57 44 | 30.6] 52 | 36.1] 96 | 33.3] 0.603
58-68 38 | 26.4| 28 | 19.4| 66 | 22.9
> 69 12 | 83| 10| 6.9] 22 7.4
Lessthan | 24 | 54 9| 46 |31.0|125| 43.4
secondary

Education | Secondary | 37 | 25.7| 18 | 12.5] 55 | 19.1] 0.001
Diploma 10 | 6.9] 36 | 25.0] 46 | 16.0
University | 18 | 12.5( 44 | 30.6] 62 | 21.5
Married 121 | 84.0[ 97 | 67.4| 218 75.7
Single 7 | 49| 14| 9.7] 211 7.30.003
Divorced 3 | 21| 15| 104 18 | 6.2
Widowed 13 | 9.0| 18| 125 31 | 10.8

Marital status

Table (4.3) presents the relationship between decmgraphic variables and breast
cancer among cases and controls. Regarding Gowtesowhere cases and controls have
been lived, the difference between the two groupsndt reach a statistical significant

level (P = 0.999). This means that the Governodates not affect the chance of getting

breast cancer because the two groups have beehedatcregards to governorates.

Regarding to the kinds of living area and its ielaghip with breast cancer, the difference
between the two groups did not reach a statissicalificant level also (P= 0.713). This

means that neither governorate nor kind of livingaain this study affect the chance of
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getting breast cancer because the two groups hese imatched in regards to the living

area.

As indicated in Table (4.3), there is a differentoetween two groups in terms of
educational status of both cases and controls awd educated women had lower breast
cancer than those graduated from elementary andndary schools. The difference
between the two groups reach a statistical sigiticlevel (P= 0.001). Therefore,
education is considered as one of the risk fadtwas affects the chance of getting breast

cancer among women.

The difference between the two groups in maritaiust also reach a statistical significant
level (P= 0.003), indicating that marital statufeafs the chance of getting breast cancer
disease and classified as one of the risk factws dffect breast cancer disease among
women. These results are congruent with Paksecasiat-control study (2009) conducted
in Delhi and showed that there was a significaffettnce between breast cancer cases
and controls in relation to the marital status. ldwer, these results do not congruent with
another study that has been conducted in West Barikarweesh (2009) who found that

there was no association between marital statubsgast cancer.

4.4Physical environmental factors and breast cancer

This part presents the distribution of study samglecording to the exposure to physical
environmental risk factors such as X-rays, Radmiiberapy and breast physical trauma,

as well as the relationships between these faatmisreast cancer disease among women.

Table (4.4): Breast cancer and physical environmeat factors

Variable Case Control P. Cl Odds
(n=144) | (n=144) | value ratio
No.| % |No.| %
Have x-ray in Yes | 64 | 44.4 62 | 43.1 0.8
812 065-1.73 | 1.06
the past No | 80 | 55.6[ 82 | 56.9
o Yes| 2 (141 2} 14 1.00 | 0.139—7.197 1.00
b " No | 142] 08.6] 142] 086) 7| T T
e one es 1 22 11531 2 L 141, 1 0018-0330| 12.8
paumaonthe  'No | 122]84.7| 142] 98.6] e '

38



As shown in Table (4.4), 44.4% of cases were exptseX-rays in the past, while 43.1%
of controls were exposed, 55.6% of cases did npp®x to X-rays compared to 56.9% of
controls. The difference between the two groupsndidreach a statistical significant level
(P=0.812, OR 1.06). Therefore exposure to X-ragsdoot affect the chance of getting
breast cancer and it dose not one of the risk fa¢tat affect breast cancer among women
in Gaza Strip. These data do not congruent witlerostudies that the exposure to X-ray
plays an important role in increasing the risk fdst cancer (Nadine et al., 2006; Hill et
al., 2007). Actually, from the literature reviewethge at exposure, and the sufficient dose
of ionizing radiation could be the factors thatdemomen to get breast cancer disease, so
the researcher think that the study need more sgatetails about the dose of X-ray and

the age at exposure to judge if the risk of breaster affected by X-ray exposure or not.

1.4% cases and 1.4% controls getting radiatioragheim the past, while 98.6% cases and
98.6% controls did not get radiation therapy in gaest, the difference between the two
groups does not reach a statistical significamelléP= 1.00). This means that radiation
therapy also has not the ability to affect the cleaof getting breast cancer among women

and has no association with breast cancer amongwamGaza Strip.

Regarding breast physical trauma, data revealed 2Ba(15.3%) cases and 2 (1.4%)
controls were exposed to physical trauma on biieate past but 122 (84.7%) cases and
142 (98.6%) controls did not. The data indicatedistical significant difference between
cases and controls (P= 0.001, OR 12.80). This rdiffee affects the chance of getting
breast cancer among women and those who expogdt$acal trauma on breast have the
chance of getting breast cancer 12.80 times mag Women who did not. Obviously
physical trauma on breast is a physical environalemigk factor associated with breast
cancer among women in Gaza Strip which supportedRigby study (2002) who

concluded that the physical trauma can cause bceastr.

4 .5Chemical environmental factors and breast cancer

This part presents the relationship between bozaster and some chemical environmental

risk factors.
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4.5.1. Distribution of breast cancer by OC pills ad infertility treatment medication:

Table (4.5): Breast cancer and OC pills and medicain for infertility treatment

Variable Case Control P. Cl Odds
(n=144)| (n=144) | Value ratio
No.| % |No.| %

Contraceptive | Yes| 34 | 23.6[ 37 | 25.7 0682 050-1.5d 089
pills No | 110]|76.4| 107]74.3] ™ ' ' ]
Infertility Yes| 52 | 36.1| 12 | 8.3
treatment s 0001 | 3.01-13.0] 6.22
medication No | 92 | 63.9| 132] 91.7

Table (4.5) shows the relationship between breaster and OC and medication for
infertility treatment. There are 23.6% of the tatakes have been taken contraceptive pills
in the past compared to 25.7% of the total contratgl 76.4% of the total cases did not
take contraceptive pills in the past compareddt@% of the total controls. The difference
between the two groups did not reach a statissiggiificant level (P= 0.682). This means
that contraceptive pills have no effects on thenckaof getting breast cancer so it has no

association with breast cancer among women in Gazernorate.

As the researcher indicated in the literature mgyidhis part is controversial, means that
some studies suggested that contraceptive pilld wses associated with decreased breast
cancer risk among women in Istanbul (Ozmen et28l09), while others suggested that
contraceptive pills used was increased the rislorefast cancer (Althuis et al., 2003).
Another published study in 2005 by Roger et alortgal that there were no evidence that
the use of low doses of oral contraceptive formoiaincrease the risk of early onset
breast cancer which mainly support this study. Ikiriae researcher suggests that this risk
factor (contraceptive pills) need more precise itetaspecially on the dose of
contraceptive pills used and the age when usedaum®tive pills to make an accurate
judgment on the effects of contraceptive pills oedst cancer risk among women in Gaza

Governorates.

Statistical analysis showed that 36.1% of the tot8es were taken a medication for
infertility treatment compared with 8.3% of theabtontrols, and 63.9% of the total cases
did not take any medication for infertility treatmiecompared with 91.7% of the total
controls. The difference between the two groupshrea statistical significant level (P=
0.001, OR= 6.22), this difference affect the chaotegetting breast cancer so there is a
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positive a association between medication for tilfigr treatment and the risk of breast

cancer.

In fact, there is a little information about thdeets of infertility medication on breast
cancer. Brinton et al. (2005) reported that theegeano overall increase in breast cancer
after exposure to Clomiphene and Gonadtrophines ragdication for infertility but they
found a significant elevated risk of breast carafégr 20 years of follow up since a first
use of Clomiphene which may congruent with the ltssaf our study if we suppose that
women in the study take these medication for lamgt Actually to have more accurate
results about the effect of infertility medicatiose need more precise details about the age

at exposure and type of medication women used édfier onset of breast cancer disease.

4.5.2. Distribution of breast cancer by lifestyle:

Table (4.6): Breast cancer and life style

Variable Case Control P. Cl Odds
(n=144) | (n=144) | value ratio

No.| % |No.| %

Using hair Yes | 72 | 50.0] 71 | 49.3
0.906 | 0.63-1.68 1.03

dyes No | 72 | 50.0| 73 | 50.7

Using anti- Yes | 50 | 34.7] 46 | 31.9
deodorants No | 94 | 65.3] 98 | 68.1

Using facial Yes | 101| 70.1| 106| 73.6

0.617] 0.67-1.91 1.13

0.512 ] 0.49-1.45 0.842

cosmetics No | 43| 29.9] 38| 26.4
Using hair 121 83| 9| 62
removal ves ' “| 0.497| 0.51-3.69 1.36
ointments No | 132]|91.7|135|93.8

As seen from Table (4.6) there were 50% of casesl thair dyes in the past compared
with 49.3% of controls. On the other hand 50% dfesadid not use hair dyes compared
with 50.7% of controls. The difference between tgroups did not reach a statistical
significant level (P= 0.906). This means that tlaistor have not the ability to affect the
chance of getting breast cancer among women ashak# not consider as one of the risk

factors that have been associated with breast canteng women in Gaza Governorate.

Mendelsohn (2009) examined the association betwessonal use of hair dyes and cancer
risk. His results showed that no significant asstien was observed for several common

cancer including cancer of breast. This study myasolpport our results if we suppose that
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our collected details from the interviews are egioto present the effect of using hair dyes

on breast cancer disease.

The second variable "using anti-deodorants" sholegt 84.7% of cases used anti-
deodorants in the past compared with 31.9% of otmitwhile 65.3% of cases did not use
anti-deodorants compared with 68.1% of controlse dliference between two groups did
not reach a statistical significant level (P= 0.60R= 1.13). Obviously, such risk factor is
taken in this study just to investigate the effaxftsome chemicals "Parabens" involved in
the content of underarm deodorants on breast candeectly. Our study supported by

some studies such as Grath (2003) study who diddeatonstrate a conclusive link

between these underarm hygiene and breast cancer.

Concerning facial cosmetics, 70.1% of cases useidlfaosmetics in the past compared
with 73.6% of controls, while 29.9% of cases did nse facial cosmetics compared with
26.4% of controls. The difference between the twougs did not reach a statistical
significant level with (P= 0.512, OR= 0.842) whiaieans that there is no association

between this factor and breast cancer among womé&aza Governorates.

Table (4.6) indicates the relationship between gidiair removal ointment and breast
cancer; 8.3% of cases used hair removal ointmerthénpast compared with 6.2% of
controls, but 91.7% of cases did not use hair rexhointment compared with 93.8% of
controls. Clearly, the difference between two godml not reach a statistical significant
level with P= 0.497 that means it does not affeetdhance to getting breast cancer among

women and it is not associated with breast cancer.

4.5.3. Distribution of breast cancer by smoking:

Table (4.7): Breast cancer and smoking

Variable Case Control P. Cl Odds
(n=144)| (n=144) | value ratio
No.| % |No.| %
Any person Yes| 83 | 57.6| 71 | 49.3
smoke in your 0.156] 0.86 -2.29] 1.39
presence No 61 | 42.4] 73 | 50.7

Table (4.7) showed that 57.6% of cases exposedmimkiag compared to 49.3% of

controls, while 42.4% of cases did not exposedrtoking compared to 50.7% of controls.
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It is very clear that the difference between th® tgroups did not reach a statistical
significant level (P= 0.156), which means that &yrbe not affect the chance of getting

breast cancer and may be not consider to be datstrs of breast cancer among women.

Many studies worldwide studied the association ketwactive and passive smoking and
breast cancer. Some of these studies showed thht dmive and passive smoking
increased the risk of breast cancer in both preepansal and post-menopausal (Hanoaka
et al., 2005; Rynold et al., 2009) which are natgroent with our study. However, Brown
et al. (2010) showed that neither alcohol nor @tarcontributed to the elevated risks of

breast cancer in Asian- American women which supiber results of our study.

4.5.4. Distribution of breast cancer by types of @is:

Table (4.8a): Breast cancer and types of diet

Variable Case Control P. Cl Odds
No.| % |No.| % | Value ratio
Vegetarian | 1 | 0.7 5| 4.2
Type of diet Animal 15| 10.4| O 0.0 0.001 ) )
Normal 128| 88.9| 138 95.8
Total 144| 100 | 144| 100
Yes 59 | 41.0f 23 | 16.0

Eating More than

500gm/week 500gm/week
of red meat [ ass than

18 | 12.5( 1 | 0.7
0.001 - -

67 | 46.5| 120| 83.3

500gm/week
Total 144 100 | 144] 100
Eating | Yes 51 (357 7 | 5.3
el N 0001 | 4.12-25.28] 9.94
0 92 | 64.3| 126 94.7
Total 143 100 | 133] 100

Table (4.8a) reveals the relationship between tygfediet used by subjects and breast
cancer. In part one, types of diet divided inteécategories vegetarian, animal meat, and
normal. Cases depend more on animal meats (10Hdf) tegetables (0.7%), while the
majority of cases have a normal diet (88.9%). Gndther hand, controls who depend on
vegetables in their diet (4.2%) are more than wdymedids on animal meat in their diet and
the majority of controls have a normal diet (95.8%he difference between the two

groups (case and controls) reach a statisticalfgignt level (P= 0.001), means that this
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factor affects the chance of getting breast careed, type of diet considered as a risk

factor that associated with breast cancer diseasagwomen.

Regarding red meat, there were 41% and 16% of caisdscontrols, respectively eat
500gm red meat per week, 12.5% and 0.7% eat mare380gm red meat per week, and
46.5% of cases eat less than 500gm red meat péraoegpared to 83.3% of controls. The
difference between the two groups reach a staissgnificant level (P= 0.001) and
affects the chance of getting breast cancer dissaseig women. So we can judge that this
factor have the criteria to be one of the riskdexof breast cancer among women in Gaza

Governorates.

As indicated in Table (4.8a), more than half ofesaate 500gm of red meat and more/week
which is not congruent with the limited amount nexoended by American Institution for
Cancer Risk (2011) who recommended that to redaceer risk we should eat no more
510.291gm of red meat/week. Red meat charactebiyea rich source of fats where many
chemicals could be accumulated there, this coula@ lgstification for why eating more
than 500gm red meat have a chance to get breastroanhich is supported by Linsoe et al
in 2008 who reported that the high red meat intakadolescence lead to the increase in
breast cancer risk. Also Sierris et al. (2008) regmban association between saturated fat

intake and breast cancer risk.

Others reported that the temperature used for meaking plays a significant role in
affecting breast cancer risk where amino acids ccodact with creatine at high
temperature to produce heterocyclic amine whickniswn as a carcinogenic compound
(NCI, 2011). The methods of preparing meat is pigya significant role in human cancers
as Norat et al in 2001 said, where polycyclic artiecnlaydrocarbons adhere to the surface
of meat, and the more intensive the heat, the molgyclic aromatic hydrocarbons are

presents.

Regarding chicken's skin, 35.7% of the total ca®es 143) eat the skin of chicken
compared to 5.3% of controls (n= 133), while 64.8%cases did not eat the skin of
chicken compared with 94.7% of controls. The ddfere between the two groups reach a
statistical significant level (P= 0.001, OR= 9.98}ich affect the chance of getting breast
cancer, so eating the skin of chicken is considecetbe a risk factor that positively

associated with breast cancer. The data also sieghsit subjects who had been eaten the
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skin of chicken have the chance of getting breaster more than who did not eat the skin
of chicken ninth time.

As well known, chicken typically are raised in faigt farms under extremely confined and
unsanitary conditions that require use of antib®@nd antimicrobial drugs to maintain
their health and maximize their growth. Palestingotiety depends in their diets on
chicken as a source of protein and other vitamuthsas B 12, but the majority of the
population like a small weight chicken more thaa g one which exposed them to more
accumulated chemicals in chicken especially in tatder the skin like dioxins (WHO,
2007). Also the preparation methods of chicken lay important role in the production
of a well known carcinogenic compound (Heterocy@ines) which is produced by the
reaction between amino acids and creatine unddn tegiperature (National Cancer
Institute, 2011). Polycyclic aromatic hydrocarb@iso can adhere to the skin of chicken
during grilling of chicken, and the more intense theat, the more polycyclic aromatic
hydrocarbons are presents which play a significal® in human cancer (Norat et al.,
2001).

4.5.4.1. Distribution of breast cancer by eating, lying, and washing vegetables:

Table (4.8b): Breast cancer and types of diet

Variable Case Control P. Cl Odds
(n=144) | (n=144) | value ratio
No.| % [No.| %

4 | 28| 36| 25.0

Large
Eating amount
raw Moderate

vegetables| gmount
weekly

110| 76.4 | 108| 75.0| 0.001 - -

Small 30 | 208] o] 00
amount
Large 3| 21| 25| 17.4

Eating |_amount

cooked | Moderate
vegetables| amount

111| 77.1| 119} 82.6| 0.001 - -

week TSmal 30 | 208| o] 00
amount ) )
Buying
s and | Yes 119| 82.6| 12| 8.3
vegetables
at the 0001 | 23.91-117.24 52.36
2une
e | No 25 | 17.4| 133 91.7
season
Washing | Ves 142|086 1ag 003l I T
vegetables . .02-7. .
and fruits | NO 2 1.4 1 0.7

45



Table (4.8b) indicates that there were three caiegdor eating raw vegetables; large
amount, moderate amount and small amount. There @806 of cases ate large amount
compared to 25% of controls, 76.4% of cases ateenabel amount of raw vegetables
compared to 75% of controls and 20.8% of casessiu@l amount of raw vegetables
compared to none of controls. There was a stadlssgnificant relationship between
breast cancer and eating raw vegetables betwe@s easl controls (P= 0.001) and this
relationship did not congruent with many studies which eating vegetables were
associated with a decreased level of breast cais&eiThe rational thing which justify our
results is the excess use of pesticides in Gaga, $thich lead to increase the residues of
pesticides in these vegetables and also there merprotocols to monitor pesticides
residues in agricultural crops that might endariger health of the whole population in
Gaza (Safi et al., 2001 and 2002).

Regarding cooked vegetables, there were 2.1% ddéscase large amount of cooked
vegetables compared to 17.4% of controls, 77.1%aeés ate moderate amount of cooked
vegetables compared to 82.6% of controls and 2008%ases ate small amount. The
difference between two groups reach a statisticaifecant level (P= 0.001), means that
this factor affect the chance of getting breasteammong women and considered to be as
a risk factor of breast cancer. Unfortunately, wives asked women during interview
about the amount of raw and cooked vegetables iadybeen eaten in the past they did
not answer this question. Therefore, the reseatbives these two parts need more precise
information to judge accurately about the effeceafing vegetables on breast cancer. In
this regard we can say that vegetables used in Sagamay have been exposed to many
pesticides that do not have control during use ddition to the exposure of these
chemicals to high temperature which may lead threproduce more dangerous chemicals

on human health especially during cooking.

The table also showed that 82.6% of cases bougetakles and fruits at the beginning of
the their season compared to 8.3% of controls wWiild% of cases did not buy them at the
beginning of the season compared to 91.7% of clsntidhe difference between the two
groups reach a statistical significant level (P800, OR= 52.36). This factor seriously
affect the chance of getting breast cancer whememowho bought vegetables and fruits
at the beginning of their season had a chancetthgdreast cancer fifty two times more

than women who did not buy them at the beginningthef season. Therefore, it is
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considered as a risk factor of breast cancer amangen. As we know, vegetables and
fruits in Gaza Strip exposed to high amounts oftipeles that accumulate in them
especially at the beginning of their season, atsoesfarmers exploit the beginning of
vegetables and fruits season to sell them in msrketorder to get the highest price,
irrespective of the extent of danger on human heahile most of them do not use these

vegetables and fruits for their household uses.

The last part in the same table showed that 98.6%ases washed vegetables and fruits
before eating compared to 99.3% of controls, whilf of cases did not wash vegetables
and fruits before eating compared to 0.7% of cdatbhe difference between two groups
did not reach a statistical significant level (P56R2). This factor does not affect the
chance of getting breast cancer so it dose notideresl as a risk factor of breast cancer.
The first look on the table suggested that thera onflict between the effects of the
variable of weekly eating raw vegetables and thealkée of washing vegetables before
eating but indeed there is systemic pesticides hwtheir residues found not only on the
surface but also inside the vegetables and thetigoelsere is the process of washing

vegetables was appropriate and reduced the eff@etsticides used on them?

4.5.4.2. Distribution of breast cancer by materialsised in cooking and eating canned

food and eggs:

Table (4.8c): Breast cancer and types of diet

Variable Case Control P. Cl Odds
(n=144) (n=144) | Value ratio
No. | % | No. %
Olive oll 9 6.3 3 2.1
Materials — T'g ey 2 [14] 2] 14

used in - 0.001 - -
cooking Margarine | 16 [ 11.1] 1 0.7

Others 117 | 81.3] 138 | 95.8

Eating | Yes 107 | 74.3 92 | 639| s | 0.og8d 163
Canned food "N 37 | 25.7] 52 | 36.1] T '
Eating whole | Yes 1391 96.5 142 | 98.6 0.2 ;

251| 0.05-2.32 0.39

egg No 5 [35] 2] 14

Table (4.8c) showed that 6.3% of cases were usgee oll in cooking compared to 2.1%
of controls, 1.4% of cases as well as controls weesl butter in cooking, 11.1% of cases

were used margarine in cooking compared to 0.7%oafrols, and 81.3% of cases were
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used other materials in cooking such as sun flavileand corn oil compared to 95.8% of
controls. The difference between cases and contealsh a statistical significant level (P=
0.001), means that this factor affect the chanagetiing breast cancer and considered as a

risk factor of breast cancer.

As well known, butter is loaded with saturated fatsl is ultimate high fat dairy product
which may also contain residues of pesticides mpathlorinated hydrocarbons and other
environmental toxins that tend to concentrate g, famnaking high-fat dairy products more
dangerous than low fats or, especially, nonfat on&ls margarines have some saturated
fats ad also should be free of drugs, but dependmgvhere its oil come from, it may
contain pesticide residues and other toxins anchéad and chemicals used to transform
vegetables oils into margarine change fatty aaiis unnatural forms that may be most

unhealthy to eat.

All of the above support our study in which usihgde types of fats increase the risk of
breast cancer in addition to some studies repdiye@hiebaut et al. (2007) who showed
that there were association between saturated andunsaturated fat intake with the risk
of postmenopausal invasive breast cancer. Sierias €2008) showed that there were an
association between high saturated fat intake amesb cancer risk and there were no

significant association of breast cancer with tatahounsaturated or polyunsaturated fats.

Regarding canned food, there were 74.3% of cagesasined food compared to 63.9% of
controls while 25.7% of cases did not eat canned flompared to 36.1% of controls. The
statistical analysis showed that P value equal,0s05that the difference between two
groups reach a statistical significant level and tactor affect the chance of getting breast
cancer and considered as a risk factor of breastetaAs mentioned in literature review
metal cans contain Bisphenol A as a liner (CBC NE&®9) which act as a synthetic
estrogen and could affect the chance of gettingdtreancer (BCF, 2008). Also canned
food imported to us from unknown source so theyhiigpntain some toxic chemicals
such as pesticides that might affect on women heBPA is an unstable polymer and is
also lipophilic, it can leach into food productpesially when heated (Brotons, 1995). The
researcher think that we need precise informatimuathe dose of BPA taken by women
during their depending on canned food if we needbdocaccurate in judgment on BPA

effects on breast cancer risk.
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Table (4.8c) also showed that there were 96.5%wduwele egg compared to 98.6% of
controls while 3.5% of cases did not eat whole egmpared to 1.4% of controls. The
difference between the two groups did not reachaastical significant level (P= 0.251,
OR= 0.39), means that this factor did not affeet thance of getting breast cancer and it

did not consider to be as a risk factor of breastcer among women.
4.5.5. Distribution of breast cancer by chemical gposure:

Table (4.9): Breast cancer and chemical exposure

Variable Case Control P. Cl Odds
(n=144) | (n=144) | value ratio
No.| % |No.| %
Live near | Yes 27 | 18.8| 16 | 11.1

- 0.069| 0.90-3.80| 1.85
field/factory "njq 117 81.2] 128] 88.9

e near | Yes 12183 9] 62 0.497| 0.51-3.65| 1.36
e N0 |132] 917 135| 93.8| S '
Solid waste | Yes 10 | 6.9 2 1.4

. : 0.018] 1.06-35.69 5.30
disposal site| No 134]93.1| 142] 98.6

Toxic
Expose to | gases 38 | 26.4| 32 | 22.2

any of the 0.164 - -
following | are> | 49 | 34.0[ 39 | 27.1
No 57 | 39.6] 73 [ 50.7

Table (4.9) showed the relationship between breaister and chemical exposure of the
subjects. It is clear that 18.8% of cases wereallear factories compared with 11.1% of
controls while 81.2% of cases did not live near &mtory in the past compared with
88.9% of controls. The difference between the twougs did not reach a statistical
significant (P= 0.069, OR= 1.58), means that taetdr did not affect the chance of getting

breast cancer and it does not consider to be datskr of breast cancer among women.

Regarding to waste incinerators, there were 8.3%cades were lived near waste

incinerator compared to 6.2% of controls while 94.8f cases did not live near waste

incinerators compared to 93.8% of controls. Théedénce between the two groups did not
reach a statistical significant level (P= 0.497,081- 3.65, OR= 1.36), so it has not the

ability to affect on the chance of getting breastaer and it does not consider to be a risk
factor of breast cancer among women.
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Living near solid waste disposal site was diffewnfr the last factors, in which 6.9% of
cases were lived near solid waste disposal sitéiseirpast compared to 1.4% of controls.
On the other hand, 93.1% of cases did not live sebdl waste disposal sites compared to
98.6% of controls. Clearly, the difference betwega groups reach a statistical significant
level (P= 0.018, OR= 5.29), means that this faetibect the chance of getting breast
cancer and consider to be a risk factor of breaster. Another thing clear from the data
that women living near solid waste disposal sitagehthe chance to get breast cancer 5

times more than women who did not live near solidte disposal sites in the past.

As we know if waste does not discarded properlyaoid, when it rains the waste is soaked
and is then carried through the landfill, eventpatlaking its way into the water holding
with it many dangerous chemical that we may drinkhvour water. Volatile organic
compounds which usually come from household clearmard industrial solvent that
emitted from the solid waste disposal sites hawenbimked to everything from cancers to
birth defects. Moreover, when wastes burned, mamyctchemicals released in the
surrounding environment such as dioxin which caasgerious public health risks like
cancers. This is the justification for why livingar solid waste disposal site lead to get

breast cancer among women.

Regarding exposure to toxic gases and fumes df fiire, 26.4% of cases exposed to toxic
gases compared to 22.2% of controls, 34% of cagessed to fumes of tires fire in the
past compared to 27.1% of controls, but 39.6% sksaand 50.7% of controls did not
expose to toxic gases as well as fumes of tires Tihe difference between the two groups
did not reach a statistical significant level (PA&4), means the this factor has not the
ability to affect the chance of getting breast @arand it does not classify as a risk factor

of breast cancer.

The researcher finds these results as a ratiormabenause Gaza Strip mainly considered
as one unit in the same geographical area, meandézards in the environment might

affect the total population of Gaza Strip whiclaismall area compared to other countries.
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4.5.6. Distribution of breast cancer by occupation:

Table (4.10): Breast cancer and occupation

Variable Case Control P. Cl Odds
No.l| % |No.|l % |value ratio
Employed for | yag| 56 | 38.9| 61 | 42.4
more than 6

month | No 1 88 | 611 83 | 57.6| 0-549| 0.53-1.42| 0.87
Total 144] 100 144] 100

Regularly fveg) 17 | 30.4| 3 | 4.9
exposed to
source of 0.001| 2.12-38.97| 8.43
pollution No | 39 | 69.6] 58 | 95.1
Total 56 | 100| 61| 104

The relationship between breast cancer and ocaupatiindicated in Table (4.10). There
were 38.9% of cases employed for more than six hsoint the past compared to 42.4% of
controls, while 61.1% of cases did not employ fasrenthan six months compared to
57.6% of controls. The difference between two geodiol not reach a statistical significant

level (P=0.549) and this factor dose not clasag\a risk factor of breast cancer.

From the total cases who employed for more thamsirths in the past (n= 56) there were
30.4% of them regularly exposed to the source dfippon while from the total controls
(n=61) there were 4.9% of them exposed regularlgource of pollution. The difference
between the two groups reach a statistical sigamitidevel (P= 0.001, OR= 8.43), so this
factor affects the chance of getting breast caaocesng women and classified as a risk
factor of breast cancer. Also women who exposedlagly to a source of pollution in the
past have the chance of getting breast cancerhetghe more than women who did not

regularly exposed to the source of pollution.
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4.5.7. Distribution of breast cancer by pesticides:

Table (4.11a): Breast cancer and pesticides

Variable Case Control P. Cl Odds
No. | % No.| % | Value ratio
Lving in afarm  YES 71 | 49.3| 55 | 38.2
No 73 | 50.7] 89 | 61.8| 0.05 | 0.96-2.59] 1.57
Total 144 100 | 144] 100
Period of Iving | <20Y | 59 | 83.1] 40 | 72.7
in a farm 2140 | 12 116.9] 11 [20.0
a1y 10 ] o | a] 73| %0 - -
Total 71 | 100| 55| 100
Pesticides used | ygg 65 | 91.5| 36 | 65.5
in the farm No 5 1851 19 3ad 0.001| 1.92-17.73 572
Total 71 | 100] 55| 10d

Working with Yes 29 | 20.1f 5 3.5
crops by naked

hands No | 115| 79.9] 139 96.5| 0-001 2.48-21.3¢ 7.01
Total 144| 100 | 144| 100

Working in the

field while Yes 30 (208 1 | 0.7

pesticides

applied at the 0.001| 5.37-753.1 37.63

sgm'etime or No 114 79.21 143| 99.3
within 24 hours

Total 144 100 | 144 100

The relationship between breast cancer and pessiasl presented in table (4.11a). It is
clear from the table that there were 49.3% of thtaltcases lived in a farm in the past
compared to 38.2% of controls. On the other han@%®f the total cases did not live in a
farm compared to 61.8% of controls. The differeletween the two groups reach a
statistical significant level (P= 0.05, OR= 1.5means that this factor affect the chance of
getting breast cancer and there were a weak p@sBgociation between living in a farm

and breast cancer.

The second part in the table showed that there 8% of the total cases (n=71) lived in
a farm for 20 years or less compared to 72.7%etdkal controls (n= 55), while 16.9% of
cases were lived in a farm for 21-40 years comp#we20.0% of controls, and 7.3% of
controls were lived in a farm for 40 years and naympared to none from the cases. The
difference between the two groups reach a staissignificant level (P=0.05), and this
factor affect the chance of getting breast can@akly, so it considered as a risk factor of

breast cancer.
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Regarding to pesticides used, 91.5% from the 7é&scaslicated that pesticides were used
in the farm compared to 65.5% from the 55 contralgile 8.5% of cases showed that
pesticides were not use in the farm compared 8%84f controls. The difference between
the two groups reach a statistical significant l¢i2= 0.001, OR= 5.72), which means that
this factor has the ability to affect the chancegetting breast cancer and classified as a
risk factor of breast cancer. Additionally, thererev a positive association between using
pesticides in farms where women lived and the oskreast cancer. Those women have
the chance of getting breast cancer five times rttae women who lived in a farm where

pesticides did not use their.

The fourth part in the same Table showed that 200f%ases worked with crops with
naked hands compared to 3.5% of controls, but 799%ases did not work with crops
with naked hands compared to 96.5% of controlsrd kaere a difference between the two
groups and this difference reach a statisticaliogmt level (P= 0.001, OR= 7.01), and
there were a positive association between workiitly erops with naked hands and breast
cancer. These women who worked with crops with ddiend have the chance of getting
breast cancer seven times more than women who aidvark with crops with naked

hands.

The last part in Table (4.11a) indicates that 20d8%ases worked in the field during the
same time of pesticides application or during 24irkoof this application compared to
0.7% of controls while 79.2% of cases did not wiorkhe field during the same time of
pesticides application or during 24 hours of thgplacation compared to 99.3% of
controls. The difference between two groups reastatistical significant level ( P= 0.001,
OR= 37.63) with strong positive association betwdbis factor and breast cancer.
Therefore, this factor classifies as a risk faabrbreast cancer among women. It is
important to mention here that women who workethafield while pesticides application
take place or during 24 hours of this applicatiawénthe chance of getting breast cancer

37 times more than women who did not work in tiedédfiduring the same situations.
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Table (4.11b): Breast cancer and pesticides

Variable Case Control P. Cl Odds
No.| % | No. | % | Value ratio
Buying and Yes 2 14 0 0.0
o9 TNo | 142|98.6] 144 100| *1°° - :
Total 144| 100| 144| 100
Cleaning of

pesticides mixing Yes | 22 | 15.3] 2 1.4

and application

No | 12218471 122 9a.g 0001 | 2.83-80.4 12.80

equipments
Total 71 | 100] 55| 100

Personal Yes 7 149 0 0.0

application of 0.007

pesticides No 137(95.1( 144 100 - -
Total 144 | 100 144| 100

Table (4.11b) revealed that 1.4% of cases werecaated in buying and transporting of
pesticides while none of controls were participa@®816% of cases did not participate in
buying and transporting of pesticides compared @0%. of controls. The difference
between the two groups did not reach a statissiicgificant level (P= 0.156), means that
this factor did not affect the chance of getting bineast cancer and did not consider to be a

risk factor of breast cancer among women.

Twenty two (15.3%) of cases were cleaned the eqeipsnused for mixing and application
of pesticides compared to 1.4% of controls, whie786 of cases did not clean these
equipments in the past compared to 98.6% of cantibhe difference between the two
groups reach a statistical significant level (P800, OR= 12.80) and this factor considered
to be a risk factor of breast cancer because there a positive association between this
risk factor and breast cancer. Also women who waean these equipments have the
chance of getting breast cancer 12 times more thamen who did not clean these

equipments in the past.

Regarding pesticides application, 4.9% of cases wersonally applied pesticides in a
farm while none of controls did, but there werel95.of cases did not apply pesticides to
any of crops on the farm compared t0100% of coatrdhe difference between the two
groups reach a statistical significant level (P80@) and this factor affects the chance of

getting breast cancer and classified as a rislofadtbreast cancer.
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Table (4.11c): Breastancer and pesticides

Variable Case Control P. Cl Odds
No.|% |No.| % | Value ratio
Living with anyone Yes | 30 | 20.8| 17 | 11.8
worked in a farm No | 114|79.2|127|88.2] 0.038] 0.99-3.95 [ 1.9}
Total 144 | 100 | 144| 100

Contactwithworking Yes | 27 | 90.0] 5 | 294
cloths,tools,equuipment NO 3 [ 100! 12 | 70.6| 0.001 3.65-152.60 21.6

Total 30 | 100 17| 10¢
Fathermother ~  [Yes | 34 [ 23.6] 19 | 13.2
prother, sisterworking "o | 110] 76.4| 125 86.8] 0.023|  1.05-3.95 | 2.03
Total 144 100 [ 144] 100
<toy| 14 [ 41.2] 7 [ 36.8
Period of living with 11-21) 15| 44.1] 4 [ 211 0.024
them 22-32| 1 | 29| 6 314 - -
>33 4 (11.8] 2 |105
Total 34| 10 19 100
Living beside afarmor | Yes | 67 | 46.5 46 | 31.9
rural area No 77 | 53.5| 98 | 68.1| 0.011 1.12-3.08 1.84
Total 144 | 100 | 144| 100
Smelling strange odors | Yes | 66 | 98.5| 21 | 45.7
like pesticides. No | 1 | 15| 25| 54.4 0.001| 10.19-1651.7 78.47
Total 67 | 100] 46 | 100

Table (4.11c) showed that there were 20.8% of cksed with others who worked in a
farm in the past compared to 11.8% of controls,leviiB.2% of cases did not live with
others worked in a farm compared to 88.2% of cdsitrdhat the difference between the
two groups reach a statistical significant levet (R038, Cl 0.99-3.95, OR= 1.97), so this
factor classified as a risk factor of breast carmeeong women which affect the chance of
getting breast cancer. Also 90.0% of women whediwith persons worked in a farm
(n=30) had a contact with their working cloths,I$p@nd pesticide equipments that used
in agricultural work compared to 29.4% of the tatahtrols (n=17), while 10.0% of cases
had no contact with such things compared to 70.6%oatrols. Actually, these results
prove the previous results of the first part in fagne table, in which direct contact with
cloths, tools, and pesticide equipments of persem&ed in a agricultural field elevates
the risk of breast cancer among women (P= 0.00% @R6), so this factor considered as
a risk factor of breast cancer and women who haweact with these things have a high

risk of breast cancer more than women who haveontact with these things 21 times.
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Regarding to the third part in the same table therse 23.6% of cases lived with one of
their first relatives compared to 13.2% of contrelhile 76.4% of cases did not live with
any one of their first relatives compared to 86.8f#4controls. There was a statistical
significant relationship between this factor anddst cancer (P= 0.023, Cl 1.05-3.95, OR=
2.03), and this factor considered as a risk faofdsreast cancer which has the ability to
affect the chance of getting breast cancer amomgemo Also women who lived with their
first relatives worked in agricultural field havleet chance of getting breast cancer two
times more than women who did not.

The period of time in which women lived with finglatives was divided into four groups,
the first one indicates that 41.2% of the totalesagn=34) were lived with their first
relatives for 10 years or less compared to 36.8%eftotal controls (n= 19), the second
one shows that 44.1% of cases were lived for 1§e2its compared to 21.1% of controls,
the third group reveals that 2.9% of cases werdlwith their first relatives who worked
in agricultural field compared to 31.6% of contrdlse last group shows that there were
11.8% of cases lived33 years compared to 10.5% of controls. The diffeeebetween
the two groups reach a statistical significant I 0.024) so the period of living with

persons who worked in a agricultural field affde thance of getting breast cancer.

The fifth part in the table showed that 46.5% dfesawere lived beside a farm or a rural
area compared to 31.9% of controls, while 53.5%asfes did not live beside a farm or a
rural area compared to 68.1% of controls. There avagatistical significant relationship

between this factor and breast cancer (P= 0.011,.13-3.08, OR= 1.85) and this factor

considered as a risk factor of breast cancer amamgen.

There were 98.5% of the total cases (n= 67) smallimts like pesticides compared to
45.7% of controls (n= 46), while 1.5% of cases dad smell any odors like pesticides
compared to 54.3% of controls. The difference betw#he two groups reach a statistical
significant level (P= 0.001, CI 10.19-1651.79, OR8:57), means that this factor had a
positive association with breast cancer and afthet chance of getting breast cancer
among women and women who smelled odors like pdetchad the chance of getting

breast cancer 78 mes more women who did not smell any odor likstjides.

As well known, living in a farm or beside a farmdaa rural area makes women more

vulnerable to environmental hazards of which theyexposed through the food they eat,
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the air they breath, and the water they drink. Allyy all factors included in pesticides
domain showed a direct contact with these pesscitleough the three routs of exposure
absorption, digestion and inhalation. During pedéis domain, mainly all the variables
related to it are associated with the risk of breascer. Pesticides still one the most
serious public health problems in Gaza Strip bychtihere were uncontrolled and heavy
use of pesticides and some of these pesticidem@mationally suspended, banned, and
cancelled are still used in the agricultural enwiment of Gaza Strip ( Safi, 1998; Safi et
al., 1993; Shomar et al., 2006).

It is very important to mention here that there evenore than 900 metric tones of
formulated pesticides used annually in Gaza Swith more than 10,000 tons of organic
fertilizers also were used annually in 2001 in twesence of formal Ministry of
Agriculture (Safi, 2002). Nowadays could we imagthe amount of pesticides currently
used in Gaza Strip where tunnels open for every tnemport anything without
monitoring and clear rules and regulations regardm the kinds of pesticides that are

safety for users and general population.

There were no protocols to monitor pesticides rgssdin agricultural crops that might
endanger the health of whole population in Gazdi @aal., 2001 and 2002), also there
were no restriction on the sale and use of pesticid Gaza, farmers have easy access to
all pesticides including banned, highly toxic amdtricted species. Therefore all of the
above makes users of pesticides and general papulatparticular women vulnerable to

public health problems such as breast cancer asaned before in literature review.

Our results showed that women who worked in thkl fat the time of applying pesticides
or during 24 hours of their application had elematin breast cancer risk which supported
by Duell et al. (2002) who reported that there wamneincreased risk of breast cancer in
women who likely exposed to pesticides in particmemen present in field during or

shortly after pesticides application. Also Bropliyaé (2002) support our results through
his data that find a 3-9 fold increase in inciden€dreast cancer amongst women with
history of agriculture. Data also showed that kyviveside a rural area or in a farm lead to
increase the risk of breast cancer which is alppsded by Engle et al. (2005) who found
an elevated risk of breast cancer among women wihesehomes were closest to area of
pesticides application. Band et al. (2002) foundsignificant association in both

menopausal and postmenopausal women between berastr and involvement in crop
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farming and fruits and vegetables production whiels likely exposed to pesticides which

support our study findings.
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Chapter 5: Conclusion and Recommendations
5.1 Conclusion

This chapter provides the main conclusions of shisly as well as some recommendations
for decision makers for adopting new strategiesetuce prevalence of breast cancer

disease among women.

Breast cancer is a major public health concernceSthere is no previous research about
the environmental risk factors that associated Wwittast cancer in Gaza Strip, this study
was carried out to find out if there is a relatioipsbetween some environmental risk

factors and breast cancer.

Data were collected by face to face questionnaoenf288 women (144 cases and 144
controls). During the questionnaire the researchastructs many domains included some
physical and environmental risk factors such adrecaptives and hormone replacement
therapy, lifestyle, smoking, diet, chemical expeswand pesticides in away to reflect the
impacts of some chemicals presented in these denmadgiirectly and to investigate their

impacts on breast cancer among women in Gaza Stigrefore, we can conclude from

our findings that there is statistically signifi¢arsk factors associated with breast cancer

as the following:

High incidence of breast cancer was among young evoim proportion to western

countries where high prevalence among old age beceaser women.

Educational level and marital status as a socioedgaphic factors showed a statistical

significant relationship with breast cancer amormmen.

Physical trauma on breast as a physical envirormhefisictor showed a statistical

significant relationship with breast cancer withasitive association.

Medication for infertility treatment as a chemieadvironmental factor which reflects the
impacts of some endocrine disruptors presentechéir tthemical structure showed a
positive association with breast cancer and womka had these medication have great

risk of breast cancer than women who did not tcbatieh these medication.
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Diet influence the women risk for breast cancernwsmen who depend on animal meat in
their diet showed an elevated risk of breast carateo women who eat red meat 500gm or

more weekly at high risk of breast cancer than woomed to eat less than 500gm weekly.

Regarding to chicken skin it was very clear thatngo who ate the skin of chicken were

at higher risk of breast cancer than women whadideat the skin of chicken.

Eating raw vegetables and cooked vegetables shetagidtically significant relationship
with breast cancer, also women who buy vegetahbhtesfauits at the beginning of the
season were at higher risk of breast cancer thanemowho did not buy vegetables and

fruit at the beginning of the season.

Types of oil used in cooking also showed statifificsignificant relationship with breast

cancer , especially using margarine as a soursatafated fats.

Living beside solid waste disposal sites where melmymical and toxins presented and
emitted showed statistically significant relatioipskwith breast cancer and women who
lived their had greater chance for getting breastcer than women who did not live their

in the past.

Women who exposed during their works to some scuoteollution such as pesticides,
fertilizers, dusts are at higher risk of breastaea than women who did not expose to the

same sources of pollution.

Women who lived in a farm or beside a farm wherstipgles were applied their and
smelled odors like pesticides are also at highsl of breast cancer than women who did

not live in such areas where pesticides did notyapp

Dealing with crops with naked hands by women alsmnged great statistically significant
relationship with breast cancer risk among womdsp a&omen who worked in a farm
where pesticides are applied in the same time wngl24 hours are at higher risk of breast
cancer than women who did not present in a farthesame time or during 24 hours of

pesticide applications.
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Women who cleaned pesticides equipments and pdigapplied pesticides on crops in a
farm at higher risk of breast cancer than women didanot participated in the cleaning of

such equipment and not experience pesticides apiglicon crops.

Finally, women who lived in the past with otherkelifather, mother, husband, sister,
brother, son, and daughter who worked in a farrmagricultural field and had a direct
contact with their working cloths, tool, and equgmis had higher chance for getting

breast cancer than women who did not live in thst péth such people.

5.2 Recommendations

» Public awareness and health education about emgotal risk factors associated
with breast cancer.

» Policy makers should design governmental controgyams for breast cancer to
minimize prevalence in Gaza Strip.

» Developing a breast cancer screening program asuteeffective protection for
women at risk of having the disease.

* Awareness programs to the farmers and their fasndllut hazards of pesticides
and their impacts on human health.

» Avoiding working in a farm during pesticide applicas and avoiding exposure to
pesticides during 24 hours of their application.

» Regular monitoring of pesticide residues on fraitsl vegetables as well as
minimize overuse and heavy use of pesticides.

* Avoiding as possible eating of red meat more tha@gi/week and eating of
chicken skin as well as saturated fats.

» Avoiding as possible buying and eating vegetabtesfeuits from unknown
sources.

» Further research activities related to breast gasisease and its causes.

» Further research on synthetic chemicals and thmgacts on human health.
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Explanatory letter

"Environmental Risk Factors Associated with BreastCancer - Gaza Governorates"

Dear Participant,

This study carried out by the researcher as a reqp@int to obtain a master's degree in

public health specialty of environmental healtthat Al-Quds University — Palestine.
Thank you for your participation in this study bwysavering the questions of the
guestionnaire, which takes no more than 30 minofegour valuable time and your
participation contribute to the success of thestudich aims to identify the possible risk
factors for breast cancer among women in Gaza.Strip

And the researcher would like to emphasize thatrifemation will remain confidential
and for the purpose of scientific research thatsdug need to mention names, note that
the right to refrain from participating answer agyestions or refused to participate.

Thank you for your participation

Researcher,
Asad Said M. Ashour

Questionnaire

79



"Environmental Risk Factors Associated with BreastCancer - Gaza Governorates"

Serial No
Subject
Date: ............

|. Personal Profile
................ (Optional)
1. Address:-
1.1 Governorate
1) North 2) Gaza 3) Mid-Zone
1.2 Living area:

1) City 2) Camp 3) Village

2. Age in years

3. Educational level in years

4. Marital status:

1) Married 2) Single 3) Divorced
4.1 What is the number of children? .........................
The following questions from No. 5 to 8 for case dy

5. What is the date of diagnosis? ............ [ T
6. What is your age at diagnosis? .................

7. One year prior to diagnosis how much did youghtt

7.1 What is your current weight? .............cem....

8. How the problem was discovered?

1) Accidentally 2) Ring self examination
physical examination by health professional
II. Physical Environmental Risk factors

9. Did you ever have x-ray in the past?
1) Yes 2) No

9.1. If yes, how many times?

9.2. What is the reason?

9.3. What is the type of x-ray did you ehaxve?

10. Have you ever have radiation therapy in t&?
1) Yes 2) No

8C

2) Control

4) Khanyounis ) Rafah
4) Widowed
........ Kg
....... Kg
3) Routine



10.2. What was the reason? ............cccoooviviviiiieiininennn,
11. Have you exposed to physical trauma on thest?ea
1) Yes 2) No

[ll. Chemical Environmental Risk Factors
Contraceptive and Hormonal Therapy
12. Have you ever take birth control pills, shatsnaplants for a another reasons such as
irregular menstrual periods, acne, cramps, men@baymptoms?
1) Yes 2) No

12.1. What is the total number of years yowehtaken birth control pills, shots, or
implants? ..................

13. Have you ever take any medication to get pneffica the treatment of infertility?
1) Yes 2) No

14. Have you ever take any hormone replacemeraplgdor menopausal symptoms?
1) Yes 2) No

14.1. If yes, what is the total numbeyeérs you have taken hormone replacement
therapy?

1) Never 2) S5years orless 3) 6-10 years 4) more th@ryéars
Lifestyle
15. Did you use hair dye ingredients?
1) Yes 2) No

15.1. If yes, how it was?
1) Often 2) Usually 3) Sometimes 4) Rarely

15.2. How old were you when you start to luge dye? ......................

16. Did you use underarms deodorants?
1) Yes 2) No

16.1. If yes, how it was?
1) Often 2) Usually 3) Sometimes 4) Rarely
16.2. How old were you when you startd¢e antideoderant underarms?

17. Did you use facial cosmetics?

1) Yes 2) No
17.1. If yes, how it was?
1) Often 2) Usually 3) Sometimes 4) Rarely

17.2. Which type of facial cosmeticsiyused?
1) Eye shadow 2) Lipstick 3) Face powder
4) All of them
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18. Did you use hair removal ointments?
1) Yes 2N
18.1. How old were you when you start to use antiéeant underarms?

18.2. If yes, how it was?
1) Often 2) Usually SYmetimes 4) Rarely

Smoking

19. Did your father smoke in your presence?
1) Yes 2) No

19.1. How old were you when you expasegour father smoke? .................
19.2. How many times a day did youhéatsmoke in your presence? .............

20. Did you live with any other persons who smokegour presence?
1) Yes 2) No

20.1. What was the relationship ot ferson to you? ............

20.2. How long of this period? ..................
21. Did you smoke any type of tobacco?

1) Yes 2) No
21.1. Did you ever smoke at least one cigaretyefiolasix months or more?
1) Yes 2) No
Diet
22. How do you describe your diet?
1) Vegetarian Atjimal 3) Normal
23. Did you eat about 500gm/week of red meat?
1) Yes 2) More tre00Dgm/week 3) Less than 500gm/week
24. Did you usually eat the skin of chicken?
1) Yes 2) No
25. Did you eat fish?
1) Yes 2) No
25.1. Was the fish usually
1) Grilled Bjied 3) Boiled
25.2. What was the type of fish?
1) Fresh F2dzen
26. How much raw vegetables do you eat weekly?
1) Large amount 2) Moderate amount 3) Small anto

26.1. Specify the quantity in grams? ..............ccooviiennnnn.
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27. How much cooked vegetables do you eat weekly?
1) Large amount 2) Moderate amount 3) Small anto
27.1. Specify the quantity in grams? ...........c.ccooeiievennnnn.

28. Do you used to buy vegetables and fruits ab&wmnning of the season?

1) Yes 2) No
29. Do you wash vegetables and fruits before eating
1) Yes 2) No
30. Which of the following do you use in cooking?
1) Olive oll 2) Butter 3) Margarine 4) Others,.........
31. Do you used to eat canned food (meat, fishyvagdtables)?
1) Yes NB)
31.1. How it was?
1) Often 2)uadly 3) Sometimes 4) Rarely

32. Do you used to eat whole eggs?
1) Yes 2) No

Chemicals exposure

33. Have you ever used chemicals for cleaning at flome?
1) Yes 2) No

34. If yes, what type of chemicals? ........................

35. Did/Do you live near field/factory?
1) Yes 2) No

35.1. If yes, what type of factory? .....................
35.2. For how long? .................... years

36. Did/Do you live near any waste incinerators?
1) Yes 2) No

36.1. Forhow long? .......cccoeiiiiiiinnnn.
37. Did/Do you live near any solid waste dispogal?s
1) Yes 2) No
37.11fyes, for how long? ...
38. Did/Do you expose to any of the following?
1) Toxic gases 2) Furoksres fire 3) No
38.1. Forhow long? ......................
Occupation

39. Have you ever employed for more than 6 month?
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1) Yes 2) No

39.1. What was the job? ....................

39.2. For how many years did you work in fbis? ................ years
40. Have you been regularly exposed to source ltdtmm in your work?
1) Yes 2) No
40.1. If yes, what was the source of pollution?
1) Incinerator 2) Smestack 3) pesticides

4) Fertilizer 5) §u 6) No
7) Others, SPECITY ..o e e e

41. What was your current husband's job? .............ocoiiiieeeaenl.
42. In what job title did he work for the longestripd? .....................

42.1. How long did he work? .................ooceels

Pesticides
43. Since you born, have you ever lived in a farm?
1) Yes 2) No
43.1. If yes, forhow long? ...............oeil. years

43.2. Were pesticides ever used on crops growmnisrfarm?

1) Yes 2) No
44. Did you ever work with any crops by naked h&nds
1) Yes 2) No

45. Did you work or help in the field at the sanmeet or within 24 hours of the time that
Pesticides were being applied?
1) Yes 2) No

46. Did you participate in the buying or transpaytof pesticides?
1) Yes 2) No

47. Did you participate in the cleaning of the médé mixing or application equipment?
1) Yes 2) No

48. Did you personally apply pesticides to anyhef trops on the farm?
1) Yes 2) No

48.1. If yes, which type of pesticides didnapply? .....................
48.2. How did you apply the pesticides? ..........ccooeceviniienn.n.
49. Did/do anyone you lived with in the same honwelkwn a farm or agricultural area?
1) Yes ) Nb
49.1. If yes, did you have any contact with thearking clothes, tools, and

equipment?
1) Yes 2) No
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50. Did/Do your father/mother/brother/sister wankai farm?
1) Yes 2) No
50.1. If yes, for how long? ..........cooiiiiiiinnnee

51. Did you live beside a farm or any rural area?

1) Yes 2) No
51.1. Did you smell any strange odors like plesticides?

1) Yes 2) No
51.2 How long of this period? ..........ccoooiiiiiiiiiiiiii .

Annex (3) Approval of Helsinki

85



=23
e udall Ak Gl Adalll
daall IB15Y)

Palestinian National Authority
Ministry of Health
Helsinki Committee

7/6/2010 gt

Name: osdle dana s sl sald)
I would like to inform you that the committee el A SSEA ol St plas
—d

has discussed your application about:
Environmental risk factors associated with

breast cancer- Gaza Governorates.

In its meeling on June 2010 2010 6 esd saiid liala 3 olly

*:%gg\.ag::_))é.ﬁ.j

e Sl Gl e Ll

and decided the Following:-

To approve the above mention research study.

Signature

o F

Member Member

4@ M@ 3;5 . q__,%z

Conditions:-
% Valid for 2 years from the date of approval to start.
% Tt is necessary to notify the committee in any change in the admitted study protocol.
¢ The committee appreciate receiving one copy of your final research when it is
completed.

Annex (4) Approval of Human Resources DevelopmenMOH)
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Jerusalem Branch/Telefax 02-24799234
Gaza Branch/telefax 08-2884422-2884411

Annex (5) Approval of El-Shifa Hospital
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