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Abstract

Background: Colorectal cancer is one of the top five cancers in the Palestinian
society. Risk or protection factors of the disease vary between genetics and
environmental factors which involve nutritional and lifestyle behaviors.

Aim: The study was conducted to identify the most common risk factors that may be
associated with colorectal cancer among the population Gaza Governorates.

Design and methods: A case control study involved 66 registered colorectal cancer
patients from Al Shifa and Gaza European hospitals matched (for age, sex and
locality) with two controls for each case. Controls were chosen from the primary
health care centers. An interviewed questionnaire was used to compare between cases
and controls in relation to the socioeconomic factors, family history, chronic diseases,
dietary habits, lifestyles, supplementations, medications, health education and
screening. To examine statistical significance OR with 95% confidence interval
besides, Chi square test were calculated; P value <0.05 was considered as significant.
Results: Risk of colorectal has been increased with: lower income level OR=6.5(2.39-
18.29), lower level of education OR=2.53(0.91- 7.1), some types of professions
OR=3.42(1.49-7.93), family history OR=4.2 (1.35-13.54), chronic bowel disturbances
OR=42.8(15.5- 124.7), eating fried fish OR=6.6(1.77-29.08), preferring to eat red
meat OR=2.1(1.1-4.0) and poor health knowledge OR=2.38(1.17- 4.86). Protection
from colorectal cancer was obtained with regular intake of fruits OR=0.3(0.09-.98),
cereals OR=0.5(0.26- 0.96), bran bread OR=0.44(0.21- 0.94), besides preferring to
eat vegetables OR=0.51(0.24-1.0), calcium supplementation intake OR=0.36(0.13-
0.91), and attending of health educational lectures about healthy nutrition and life
styles OR=0.51(0.25- 1.0). Colorectal cancer screening tests were only performed for
the diagnosis of the disease rather than being used for the screening purpose. No
evidence of relation was associated with other chronic diseases, other types of food,
life styles and supplementations.

Conclusion: Risk was found with: family history, chronic bowel disturbances,
socioeconomic factors, some food, and poor health knowledge, while protection was
associated with of some other food, calcium. Recommendations to improve the
community health education provide suitable related screening programs; improve

cancer patients' registry and the encouragement of further related studies.
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Chapter (1)

Introduction

1.1 Overview about cancer (international, regional and local)

Cancer is one of the most dramatic diseases currently frightening the world; it has
many hard images of pain over populations; these images vary between physical,
psychological, emotional, social and economical ones. It usually ends with death
which is the most inevitable tragic part. Cancer disease starts to compete with heart
diseases for being the leading cause of death worldwide (Chang and Candice, 2009).
The estimate of total cancer deaths worldwide in 2007 was 7.6 million deaths (about
20,000 cancer deaths every day); it forms about 12.5 % of all the deaths in the world
(Chang and Candice, 2009). By the year 2050, the global burden is expected to grow
to 27 million new cancer cases and 17.5 million cancer deaths; simply these figures
may be raised due to the growth and aging of population (Garcia, 2007). Moreover,
it's expected that more than 70% of the projected cancer deaths will occur in both the

low and middle income countries (WHO, 2006%).

Cancer ranks in its incidence after cardiovascular, infectious parasitic diseases and
injuries; it lies on the fourth order of the leading causes of deaths in the East
Mediterranean region. It kills about 272,000 people each year in the region. Although
cancer incidence is still well below in the developing countries than that of the
developed areas, it is expected in the two coming decades for the East Mediterranean
region to have the highest increase in cancer cases among all of the WHO regions
(WHO, 2009%), with a projection modeling of an increase ranging from 100% to
180%. This trend can be attributed to both population ageing and to the increase of
the exposure to cancer risk factors, such as smoking, unhealthy diet, physical
inactivity and environmental pollution (WHO, 2009%).

Cancer can affect any part of the body including both colon and rectum, when it
appears in these parts it’s commonly named as colorectal cancer (CRC) or colon
cancer. Total global CRC deaths around the world were estimated by nearly half a
million deaths every year, moreover, the incidence of the new cases was estimated by

nearly one million new cases every year (WHO, 2008%).



CRC resembles the fourth most common cancer incidence in both males and females
worldwide (WHO, 2008%). The frequency of CRC varies around the world; it was
most common in the western and developed countries while being of less occurring in
the developing ones, but recently, it's incidence has been noticed to increase in that
areas (World Gastroenterology Organization, 2007). This may be due to the changes
in the economical conditions and life styles in these areas, in addition to, the
transformation towards the western life styles and dietary habits (Levin & Smith,
2005). The increase in CRC incidence in both Arab and East Mediterranean regions
may be due to that reason, in which CRC is considered the fifth leading cause of
cancer incidence in both male and female in the East Mediterranean region (WHO,
2009%). While locally in the Palestinian West Bank; CRC incidence in the year 2005
was estimated by 9.6 and 9.2 per 100,000 populations in male and female respectively
(Husseini et al., 2009).

1.2 Risk factors of colorectal cancer

Colorectal cancer risk factors vary between genetic and environmental factors; the
genetic risk factors result from certain gene damages and some types of mutations;
these genetic alterations may be transmitted through generations (Goodbrand &
Steele, 2008). These inherited risk factors resemble a small proportion of CRC cases
(American Cancer Society, 2010), other than, CRC is mostly considered as an
environmental disease with the broad definition of the environment to involve cultural,
social, and lifestyle practices (Boyle & Langman, 2001). One of the major
environmental risk factors that may enhance CRC occurrence is the type of diet taken,
which may be rich in saturated fats and poor of fibers; additionally, food processing
procedures may increase the risk (Boyle & Leon, 2002). Obesity and lack of physical
activity which seem to be dependent on each other may be other environmental risk
factors related to CRC as well (Boyle & Leon, 2002; Franco & et al., 2005).

Determining CRC risk factors in a specific country may introduce some appropriate
suggestions for that place specifically, thus may help to control the disease and
decrease it's incidence in that area, and this may be achieved by focusing on
preventive and control programs against these risk factors (Colditz, 2009), and as well
may prevent of more than 40% of cancers when their enhancing modifiable risk
factors are avoided and controlled (WHO, 2009%). It has been suggested that about



(9% to 37%) with average 23% of the CRC cases could be prevented when fully

applying some recommendations about healthy life styles based on: physical activity,
weight, smoking, alcohol intake, and diet (Kirkegaard et al., 2010). But modifications

of these risk factors need long time to have their effect over the incidence of this
disease; it was found that the minimal time span of about ten to fifteen years was
required of changes in exposure to the related risk factors to be able to modify the

incidence of this tumor (Bejar et al., 2010).

The screening tests of CRC can be beneficial in the modification of the incidence of
this disease as well; that's if these tests to be performed to persons at the age of 50,
they can prevent about one- third of the deaths from CRC, this percent can be
achieved by the early detection and early removal of polyps that may overtime initiate
the cancer of colon or rectum. As stated by the Centers of Disease Control and
Prevention (CDC) that screening tests can also discover CRC earlier which improves
the chance of its curing (CDC, 2002). This reaches up to 90 percent curable when it is
found in its early stages (U.S. Department of Health and Human Services, 2008).

1.3 Problem statement

Half of the cancer cases in the East Mediterranean region are occurring in people
younger than the age of 55 years, this age is 10-20 years younger than those of the
industrialized countries (WHO, 2009%). Moreover, the mortality to incidence ratio is
70% which is also higher than other countries of the world (40% in America, 55% in
Europe); this indicates lower survival rates of the diagnosed cases in the developing
countries. The top five cancers in the region when males and females are combined

are breast, bladder, lung, oral and colon cancer (WHO, 2009%).

Studies that focus on cancer are to some extent scarce in Palestine, particularly in the
Gaza Strip; although all the incidences of cancer are in an increasing manner as the
same of all other areas of the world. CRC studies are scarce as well; in spite of being
the third most common cancer in Gaza Strip with 11.4 of age standardized rate (12.1
for male and 10.9 for females) (PMOH, 2009). While for West Bank it was also the
third most common type of cancer in men with age standardized incidence of 9.6%,
and represented the fourth mortality rate in males, while being the second most

common type in the women, with 9.2% of the age standardized incidence and leading
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to the second highest mortality rate from cancer in female. The study was performed
in the West Bank in 2005, (Husseini et. al., 2009). These figures may be

underestimated due to cancer cases registration problems.

CRC is considered a disease of much affluence and results from the domination of
sedentary life styles including; diet, over comfort and decrease of physical activity.
Urbanization and transforming of developing countries to the western life styles and
western dietary habits may trigger the development of this type of cancer in those
areas previously used to have the original Mediterranean diet which is known to lower
the risk of this disease in that areas (Randi et al, 2010). And recently the incidence of
this type of cancer is increasing in young patients, despite of being a disease of elder
people (EI-Tawil et al, 2010).

This study tried to focus on risk factors that may enhance CRC in Gaza Governorates;
although this area is considered as a moderate to low economical levels (The World
Bank website, 2010). The study also tried to find out whether the most dominant risk
factors in the Gaza Governorates are the same of those commonly found around the
globe.

1.4 Justification of the study

By the completion of this study, it's expected to explore the major risk factors which
may develop CRC among the population of Gaza Governorates; it may interpret the
increase of CRC incidence in that area, which may be due to sedentary life style
domination, changes in dietary habits, and the decrease of educational level; that may
affect people's knowledge about the healthy dietary habits and healthy life styles. The
global modifiable risk factors of CRC are mostly preventable, if these risk factors are
the same among Gaza Strip population 70-80% of cases can be prevented (Boyle &
Langman, 2001). This is simply achieved by avoiding these modifiable risk factors,
which can be gained by introducing of health educational and promotional programs
that clarify the influence of these risk factors on CRC, and thus helping to prevent

their occurrence.

About two-thirds of the new cancers could be prevented by successful interventions
against tobacco use and obesity (Chang & Collie, 2009 & Colditz, 2009). When
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prevention programs are focused against diet and physical inactivity, 35% of the new
cases can be prevented as well (Colditz, 2009).

World Health Organization, (2009%) suggested that 40% of cancers can be prevented
by risk factor modification and cancer control can be improved by the greatest public
health potential the prevention which might be the most effective and efficient

strategy.

This study may help in the control and prevention of CRC, and as a result, there might
be a decrease in its incidences and rates. Accordingly, this may prevent cancer, save
lives, diminish suffering and reduce a part of referral treatment cost which has
constituted the third highest health expenditure since the year 2005 (WHO, 2009%). At
2004 oncology cases were just 9% but with the highest referral cost of about 15.9% of
total cost (Kharouf, 2006).

1.5 Aim of the study

The purpose of this study is to identify common risk factors that may be associated
with colorectal cancer cases in Gaza Governorates population. Determination of these
factors may help to develop preventive health educational and promotional programs

against this disease.

1.6 Objectives
General Objective

To identify the major and common risk factors associated with the occurrence of CRC

in Gaza Governorates' population.
Specific Objectives

e To identify the relation between colorectal cancer and some socioeconomic
factors.

e To determine the relationships between family history and the occurrence of CRC.

e To assess the relationships between dietary habits and the emergence of cancer of
colon and rectum.

e To examine the association between certain behavioral and personal life styles

such as lack of physical activity, smoking and obesity with the CRC development.



e To clarify the relation between the health education, in addition, to the screening
programs and the risk of CRC.

e To provide suggestions and recommendations to decrease rates of CRC.

1.7 Research questions of the study

=

Do different marital status with an influence to develop colorectal cancer?

2. Is there a relationship between CRC occurring and socioeconomic level of
patients?

Does poor educational level affects more to develop colorectal cancer?

What is the effect of employment in colorectal cancer development?

Does occupation have correlation with colorectal cancer occurrence?

Is family history with a great influence on the occurring of CRC?

N o g &~ W

Do other chronic health and abdominal problems relate to CRC and trigger its

occurring?

8. Is there an association between smoking habits and cancer of colon and rectum
occurring?

9. Is obesity with a close association of CRC patients?

10. What is the relation between physical exercise and CRC development?

11. Are dietary habits with relationships to CRC?

12. Do participants exhibit screening programs through their lives before confirming
the disease?

13. Do participants receive health educational programs health centers?

14. What are the main risk factors of colorectal cancer among the population of Gaza

Strip?

1.8 Background of the study area

1.8.1 Gaza Governorates

Gaza governorates (together are known as Gaza Strip) form one of two compartments
where the Palestinian live in the Palestinian land, while the West Bank including East
Jerusalem forms the other compartment (WHO, 2006°). The Strip is divided into five
smaller governorates; North Gaza, Gaza City, Mid Zone, KhanYounis and Rafah.
These governorates' total population was estimated in the year 2010 by 1,535,120
resident forming about 37.7% of the total Palestinian population (PCBS, 2010%), this



large number of people is living in a small piece of land of about 365 km? on the south
of Palestine (PCBS, 2009), this leads the Strip to be one of the highly dense areas in
the world. Furthermore two thirds of the populations in that area are refugees (WHO,
2006"), with an average family size of 6.5 (PCBS, 2008), and an estimated
dependency ratio at the year 2006 by 103.7. Added to this is the unemployment level
at the year 2008 that reached 41.9% (PCBS, 2009).

Although about very high percent among people those above 15 years old in the
Palestinian areas are literates, and the area is considered to have higher levels of
literacy and education from the neighboring countries (WHO, 2006P), about 38% of
the total population of the Gaza governorates were living under the line of poverty
throughout the year 2010, with 33% of this class of people living in the deep poverty
category (PCBS, 2010P).

1.8.2 Conditions that may influence health status in Gaza Governorates

Living and working conditions in any country can help to create or even destroy
peoples’ health; these conditions may include low levels of income, inappropriate
housing, unsafe workplaces, and lack of access to the health services (WHO, 2006°).
This fact can be applied on the Gaza Strip population. Furthermore, the problem of
health in Palestine is influenced by many other factors exceeding those of any other
country by which the situation is complicated. Occupation besides unstable political
situations may be the core of these factors; they are both having too many
consequences over health, their consequences vary and may directly lead to injury,
disability and death, or indirectly may lead to physical displacement, peoples'
marginalization, and violations of human rights through the prevention of people
access to the health services by the fragmentation of land and the destruction of health
infrastructures. Furthermore other consequences of the Israeli occupation to the area
are food shortage, job insecurity and the out of hands borders which restrict people
and goods movements. This situation is moreover complicated due to other internal
factors that make the health condition worse, such of these factors are the governance
financial troubles, management problems, dependence on international aids and tax
revenues for resources (together these two resources form about 75% of the
Palestinian National Authority budget) which are threatened to be boycotted after the
year 2006 (Giacaman et al., 2009), with five percent of the international fund to be



directed for the health sector in the year 2004 (WHO, 2006"). Other threats of health
in the area are the insufficiency of health personnel and specialists in some medical
fields (surgery, pathology, anesthesiology and nursing) plus the shortages of both
medication and equipments (Giacaman et al., 2009).

Another major health problem in the Palestinian occupied territory is the
epidemiological transition among population in which non-communicable diseases,
such as cardiovascular diseases, hypertension, diabetes, and cancer are replacing the
communicable diseases which were previously dominant among the Palestinian
population (Giacaman et al., 2009). And those non communicable diseases
represented by cardiac, cerebrovascular diseases and cancer started to be the leading
causes of death in Gaza Governorates (PENGO, 2009). CRC is a type of cancer that
with an increasing manner in the West Bank population (Husseini et al., 2009) and

may be in Gaza Strip too.

1.8.3 Health sectors and responsibilities

The Palestinian Ministry of Health (PMOH) was established in 1994, since then it
started its responsibility toward the health of the Palestinian population which had
been neglected when it was the responsibility of the Israeli military government
before (WHO, 2006°). A round 70% of the health services are provided by the
government in Gaza Strip, it provides primary, secondary and some tertiary health
services while purchasing the unavailable tertiary health services from domestic and
abroad providers. At the year 2004 fifteen percent of PMOH expenditure was spent
for purchasing non-public medical services in Palestine (WHO, 2006°). The PMOH
operates 13 hospitals in Gaza Strip (PMOH General Management of Hospitals
website, 2010). It also manages a number of primary health care facilities in Gaza
Strip (Abed, 2007).

Another provider of the health services in the area is the UNRWA,; it provides
primary care services only for the refugees and purchases secondary care services for
the hardship cases. Nongovernmental medical sector (NGOs) is another health
provider in Gaza Governorates, they provide primary, secondary and some of the
tertiary services, the last provider of health is the private for profit health sector, it

provides the three level of care through a variety of specialized hospitals and



investigation centers (WHO, 2006°). All UNRWA, NGOs and private health

providers are supervised by and coordinate with the PMOH.

1.8.4 Quality of the health services provided to the population of Gaza
Governorates

Unfortunately current health services haven't been adequately able to provide people’s
health needs and demands (Giacaman et al., 2009); this incapability and low quality of
care may be due to the large number of patients using these services, few numbers of
hospitals and few available human resources (Abed, 2007).

Other reasons for this failure may be due to the obstacles faced by health services to
meet standards and the overall quality, which may result from restricted mobility and
movement through both local and outside areas leading to less effective function of
the health system (Giacaman et al., 2009). Management problems and weak capacity
for monitoring and assessment may be other reasons contributing in the provision of
low quality of health care. Multiplicity of donors and being with different agendas in
addition to the over dependence of the Palestinian National Authority on donor
financial assistance have also complicated the health situation, that all constrain the
PMOH to establish it's priority of needs and results in fragmented health programs
(Giacaman et al., 2009).

The biggest failure to meet patient demands is in the provision of the tertiary care.
Therefore, the PMOH is obliged to refer patients those who require tertiary care
outside (Israel, Egypt, and Jordan) leading to a significant drain of health resources
(Giacaman et al., 2009). Referral for tertiary care requires a special committee
agreement where specialists from secondary care level agree to refer the patient
outside, and patients are with no choice to select between hospitals or physicians being
referred to, the process is covered by governmental health insurance which costs
millions of US$ for many years before (Abed, 2007), the total Palestinian referral
treatment cost constituted the third highest health expenditure since the year 2005
(WHO, 2009%. Oncology cases were just 9%, but they were with the highest cost of
about 15.9% of total referral cost (Kharouf, 2006). PMOH also purchases the
unavailable chemotherapy drugs from the main foreign producers through bilateral
agreements (WHO, 2006").



The load over the health system became more complex on Gaza Strip lately, thus the
health services has dramatically deteriorated of both local provision and outside
treatment, this result from the Israeli tight siege over Gaza Strip, this siege is with a
great bad influence over the Gaza’s health system, thus rendering it dysfunctional
properly through the last years (PENGO, 2009).

1.9 Operational Definitions

Risk factor: A factor that raises the probability of adverse health outcomes (WHO,
2009%).

Colorectal Cancer: It is the adenocarcinoma in the lining mucosa of either the colon
or rectum; it may start in the cells that form mucus secretion glands, found in the

mucosa of these parts (American Cancer Society, 2010).

Low education: Subjects having education of 6 years and less.

Medium education: Having educational years of more than 6 years and till 12 years.
High education: Having more than 12 years of education.

Low income: Having an income with less than 1000 NIS monthly.

Medium income: Having an income of more than 1000 and less than 3000 NIS
High income: Having an income of more than 3000 NIS monthly.

Living out Gaza Strip: Being a resident in any other Arab or foreign country for

more than one year.

Class | profession: Subjects with occupations that do not require high levels of
education including; constructing workers, painters, guards, grocers and electricians,

cleaners, dress makers.
Class Il profession: Subjects with occupations that require high levels of education.
Class 111 profession: Subjects whom were housewives, unemployed or being retired.

Regular intake of food: Having this type of food either daily, 2-3 times a week or

weekly.
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Less regular intake of food: Having this type of food twice a month, monthly, rare or
never.

Meat low fat processing: Using boiling, steam methods in processing.

Meat & chicken high fat processing: Using frying, barbecuing or grilling methods in

processing.
Fish low fat processing: Using the grilling method in processing.
Fish high fat processing: Using the frying method in processing.

Physical activity: It is defined as any bodily movement produced by the skeletal
muscles and requires energy expenditure (WHO, 2009°). It could be any exercise,

recreation or any other activity other than regular job duties.

Regular physical activity: Practicing the activity daily, twice a week or weekly.

Less regular physical activity: Practicing the activity twice a month, monthly, rare or

never.

A daily smoker: Is the person who daily smokes any of the tobacco products (WHO,
2009°).

Obesity: It's defined as the body mass index (BMI = weight by kg /height in m?) when
it equals to or greater than 30 kg /m? (WHO, 2006").

CRC Health knowledge: Knowing about CRC and its general risk factors.

Health knowledge about healthy food: Mentioning three types of fiber rich food.
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Chapter 2

Conceptual Frame work & Literature Review

2.1 Conceptual frame work of the study
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The conceptual frame work have been constructed after reviewing the concerning
literature of CRC risk factors. Figure (2.1) illustrates this frame work; it consists
of three major dimensions which are mainly affecting the development of CRC
among populations. modifiable factors, non- modifiable factors in addition to the

socioeconomic factors.

The study of non modifiable factors that may share in the development of CRC
will focus on some items that are considered biologically found in the person and
can’t be changed or controlled to lower the risk of the disease development.
These factors are mainly concerned of items such as: family history of CRC
disease in addition to some chronic diseases (diabetes mellitus, chronic bowel
disturbances, chronic inflammatory disease), and some other health problems such
as bilary tract inflammation and cholecystectomy.

The other dimension of the study that will be discussed is the modifiable factors; those
factors that can be changed, and by the control of their exposure, a noticeable change
in the disease incidence may be obtained. These factors will involve socioeconomic
variables such as marital status, occupation, and employment of participants, in
addition to their income and educational levels. The study will also focus on subjects
life styles including physical activities; smoking habits and obesity also it will review
their dietary habits and their regular taking of some supplementations and
medications. The provision of related health promotional and educational programs
and health knowledge about healthy life style and diet for these subjects will also be
checked in addition to the CRC screening programs that have effect on the risk of
CRC.

Socioeconomic level may have a strong influence over all; the life styles, dietary
habits and the health educational level; it (the health educational level) may affect
both life styles and dietary habits. It's thought that with the increasing of economical
levels people tend to exhibit sedentary life styles which is distinguished by less
exerted activity and over comfort accompanied with the transformation of their dietary
habits to fast food which is full of meat, fats and moreover being with little fiber

content.
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But fortunately, it's thought that with the increasing of literacy and educational levels
people tend to improve their life styles, and as well they tend to improve their dietary
habits. Health services also have their own role in such a problem, as it can improve
the health educational level of people through introducing of health educational and
promotional programs, besides sharing in the early diagnosis and control of CRC

through the provision of CRC screening programs.

2.2 Literature review

2.2.1 Overview about Cancer

Cancer problem differs among countries around the world; every country and place
has its own characteristics of its cancer profile and dominated types. As the same of
the population of the East Mediterranean Region; Palestinians suffer from many types
of cancer but it may be in a hidden or not in an evident way. This lower incidence of
cancer types as other countries is due to less quality of cancer data in such developing
countries (WHO, 1997) and thus may underestimate the problem of cancer incidences
among the Palestinian population. The most dominated cancer types in the Palestinian

West Bank were in order; lung, breast, prostate and colorectal (Husseini et al., 2009).

2.2.2 Colorectal Cancer

The adenocarcinomas of either colon or rectum are the most common type of colon or
rectum cancer (more than 95% of colorectal cancers are of this type), these cancers
start in cells that forming the glands responsible for the mucus secretion that lubricate

the inside of the colon and rectum (American cancer society, 2010).

CRC other names are; Colon Cancer or Large Bowel Cancer. Lately CRC may be
with an increased incidence in Palestine, it seems to be the most common malignancy
of the gastrointestinal tract. Its age standardized incidences were 9.6 and 9.2 per
100,000 in males and females respectively in the Palestinian West Bank (Husseini et
al., 2009).

Cancer problem in the Palestinian areas may be complicated, with its discovery and
diagnosis at late stages, the problem is the same of the East Mediterranean region too,
it may be due to the availability of less adequate services, lack of effective treatments,
and the presence of insufficient number of well qualified oncology staff. Discovery at
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late stages may decrease the survival rate of patients with CRC to 3-8 % despite being

when early diagnosed and localized of about 90% of survival (WHO, 1997).

2.2.3 Risk factors of colorectal cancer

CRC has been linked to diverse etiologies; it may be influenced by both genetic and
environmental factors, but mostly environmental ones; that about 70 — 80% of CRC
cases are attributed to factors such as environment besides diet and life style (Franco
et al.,, 2005). Studies showed that when populations migrate from countries
distinguished with low risk of the disease to areas of higher risk, the incidence of CRC

increases within the first generation of migrants (WHO, 1997).

However; there are few specific risk factors of non-dietary origin that may enhance
the development of CRC, they are diseases found on susceptible persons; but they
represent a small proportion of the overall incidence of CRC (American cancer
society, 2010). CRC may be initiated through a process of multi steps, which consists
of genetic mutations in the mucosal cells of the colon or rectum, activation of the
tumor promoting genes, and loss of the genes responsible for tumor suppression
(Goodbrand & Steele, 2008).

2.2.3.1 Non Modifiable Factors of colorectal cancer

There are some factors that may be referred to as biological ones, and they are with

related aspects to enhance the risk of CRC.

2.2.3.1.1 Age

Age is one of these biological factors, people who are older than 50 years have more
chance to develop CRC than younger adults. It has been noticed that the risk is
dramatically increased after this age, and it has been found out that more than 90% of
people diagnosed with CRC are older than that age (American Cancer Society, 2010),
but the study type can't check the risk of the age variable as it requires matching of age

in this type of studies.

2.2.3.1.2 Gender
In the past, differences among gender in the developing of CRC were found in rectum
cancer only; men were more frequent with about 20-50% than women to develop that

type of cancer, while the same frequency was for colon cancer in both genders (WHO,
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1997). Recently it’s found that the overall colorectal cancer incidence and mortality
rates in men are higher by 23-35% than in women (American Cancer Society, 2010;
Hoffmeister et al., 2010), with reasons are not completely understood, but may be due
to men higher frequency of abdominal obesity, smoking, and drinking as well as the
hormonal differences present in women (American Cancer Society, 2010). Studying
gender as a risk factor can't be applied in this study due to the required matching

process in this study type.

2.2.3.1.3 Race

Racial and ethnic background is also considered as a risk factor, it has been noticed
that Jews of Eastern European descent (Ashkenazi Jews) have one of the highest CRC
risks than any ethnic group in the world. It was explained by the several gene
mutations have occurred in those people leading to the increased risk of CRC. These
DNA changes are present in about 6% of the American Jews (American Cancer
Society, 2010). The Palestinian society doesn’t have this risk factor among its

populations.

2.2.3.1.4 Hereditary

2.2.3.1.4.1 Family history

Familial risk may be another biological risk factor of CRC. This type of cancer is
considered the most familial among the types of human cancer (World
Gastroenterology Organization, 2007). Hereditary may vary to form 5% to 30% of the
CRC cases, but only about 1 to 5% of these cases may be attributed to known genetic
defects in these inherited syndromes (World Gastroenterology Organization, 2007).
Family history increases the risk of developing CRC with about 4-7% or may be more
to reach about 20% in some studies. Patients who develop CRC may have at least one
affected first degree relative (Goodbrand & Steele, 2008), this risk may be increased
by two to threefold when comparing this person with the incidence in normal
population (World Gastroenterology Organization, 2007). The risk is even higher if
the first degree relative is diagnosed at younger age (American cancer society, 2010).
Moreover the risk is also increased with the increase in the number of relatives with
CRC (World Gastroenterology Organization, 2007). Furthermore, the increase of
person's risk of CRC may reach about 4.5-fold, for those of positive family history of
CRC among relatives (Safaee et al, 2010).
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2.2.3.1.4.2 Familial adenomatous polyposis (FAP)

Cases of Familial adenomatous polyposis (FAP) if untreated are with nearly of 100 %
risk for developing CRC by the age of 40 (Nicum et al., 2003). But only about 1% of
all the CRC patients are attacked due to FAP (American Cancer society, 2010). Also
up to 20% of people with FAP who develop CRC have other family members who
have been affected by this disease. Cancers can run in the family because of inherited
genes by about 5-10 % or they may share in the same environmental factors, or with
the combination of both (American Cancer Society, 2010).

FAP is caused by changes or mutations in the APC gene which the person inherits
from his parents. People with this disease usually in their teens or early adulthood;
develop hundreds to thousands of polyps in their colon and rectum. Cancer usually
develops in one or more of these polyps as early with nearly at the age of 20. If a
preventive surgery (removing the colon) was not performed by the age of 40, almost
all people with this disorder will develop cancer, usually the risk of CRC increases
significantly after 10 to 15 years for the polyps to develop into CRC (American
Cancer society, 2010; de Campos et al., 2010 ).

2.2.3.1.4.3 Hereditary Non Polyposis Colon Cancer (HNPCC)

HNPCC is also known as Lynch syndrome, it accounts for about 3% to 5% of all
CRC cases. It can be caused by inherited changes in a number of different genes
which normally help the repair of DNA damage. This type of cancer appears when
people are relatively young and they are recognized by fewer polyps than FAB
patients. The lifetime risk of CRC in theses people could reach as high as 80%

(American Cancer society, 2010).

2.2.3.1.5 Inflammatory Bowel Disease

Inflammatory bowel disease (IBD) includes both ulcerative colitis and Chrons disease,
patients who have a history of these two diseases are with increased risk to develop
CRC, this is due to the inflammation of colon for significant periods of time
(American Cancer society, 2010). The risk of CRC development depends on three
factors; the age of the person at onset of colitis, the extent of colonic involvement and
the duration of the active disease (Lukas, 2010).
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The average interval before the onset of cancer as found by some studies is about 8 to
10 years and the risk of CRC varied between 15-18% by 30 years old (World
Gastroenterology Organization, 2007; Lukas, 2010). About 40% of the IBD cases
who develop dysplasia (the appearance of abnormal cells but not like true cancer cells)
may have the potential to progress to CRC or invasive cancer over the time
(Goodbrand & Steele, 2008; American cancer society, 2010). It may be due to
chronic mucosal inflammation that favors the carcinogenesis of CRC (Viennot et al.,
2009).

Most CRC arise from benign adenomatous that may appear in lining wall of the
colon; these polyps may grow to larger sizes and have a villous appearance or may
contain dysplastic cells to most likely progress to cancer (Boyle and Leon, 2002).
Males with IBD had a 60% higher risk of CRC than females, the effect of sex was

limited to the period after 10 years of follow-up evaluation (Soderlund et al., 2010).

Two contrary factors; constipation and diarrhea have been suspected as being causes
of CRC. Some case control studies consistently supported the association between
constipation and CRC (Jacobs & White, 1998), and either both diarrhea and
constipation may be accompanied with the disease. Diarrhea was found to increase
the risk of rectal cancer in men in a study held in Netherlands, while constipation
findings were to the reduce this type of cancer, but both were of no significant
association with colon cancer type (Simons et al., 2010), otherwise, other study
conducted in Japan found out that there were no clear association between such of
these disturbances of bowel and CRC risk (Otani et al., 2006).

2.2.3..1.6 Diabetes Mellitus

Many studies have discovered that diabetes mellitus as an enhancer of CRC that
people with type Il diabetes have an increased risk of developing CRC (He et al.,
2010). This risk was suggested to be explained by the theory showing that both type
Il diabetes and CRC share common risk factors such as excess of weight, sedentary
lifestyle, and Western diet, but even after taking this into consideration, people with

type Il diabetes do still have an increased risk of CRC (Franco et al., 2005).

Patients with type Il diabetes are usually non insulin dependent and they tend to have

a less favorable prognosis after the diagnosis (American cancer society, 2010). But, if
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chronic insulin treatment is followed, it has been linked with the increased CRC risk
among those patients, it might be due the role of insulin like growth factor in
hyperinsulinemia and its participation of oncogenic intracellular signaling pathways
(Giouleme et al., 2011).

Diabetes may increase the chance of developing CRC as much as 40% (American
Cancer Society, 2010). When the exposure is defined as the duration of having
diabetes it was found that in the first 4 years after the diagnosis diabetes the risk of
CRC was the same as in those never having diabetes, but it has been increased for
those who had been diagnosed between 4 and 8 years previously, the observed RR in

diabetic women for 4 and 8 years of the disease was of 2.36 (Flood et al., 2010).

2.2.3.1.7 Cholecystectomy and bilary tract inflammation

An increased risk of CRC has been noticed after cholecystectomy, some evidence
presented in both experimental and epidemiologic studies found that bile acids may be
etiologically important in the development of colorectal carcinoma (Siddiqui & et al.,
2009). An increased risk of the large intestine adenomas was found only in those
patients aged between 60-80 years, whereas the younger patients had no increased risk
of CRC even if the cholecystectomy previously performed for more than 10 years
(Mannes et al., 1984). Patients with bilary tract inflammation were 6.54 times of
higher risk of CRC during the first year of following up. However, in another
conducted study no increased hazard of CRC was observed for patients with
gallbladder inflammation (Lin, L. etal., 2010).

2.2.3.2 Modifiable Factors of colorectal cancer
2.2.3.2.1 Socioeconomic factors

2.2.3.2.1.1 Education and income

Strong evidence has been found for the proposition showing that education has
important social impacts on health and its determinants (health behaviors and risky
contexts) as well. But education actually does not affect health in isolation; thus,
many factors may interrelate with its effect. Income is another important factor that
may interact with education to make an influence over health (Feinstein et al., 2006).
It has been found that those with more years of schooling tend to have better health,
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well being and healthier behaviors. Education also helps to promote and sustain
healthy lifestyles and choices that may promote human health. Moreover, education
can increase the utilization of the preventative care and screening programs; with the
role of education to increase the potential to change health beliefs and behaviors
(Feinstein et al., 2006).

An example of education to have a substantial effect on persons healthy behaviors
was shown in a study concentrating on education and the decision of whether start or
stop smoking, it showed that the more educated the people are less likely to smoke
(Wald et al., 1988). A study in the United States has observed that one year of college
education decreases smoking prevalence by 3.8 percentages from a mean value of
52%, and increases smoking cessation by 5 percentages from a mean value of 46%
(De Walque, 2004).

Obesity may be another lifestyle factor that may be substantially influenced by
education and it may be decreased by the increasing of the years of education. A
Sweden study for the cohort of men born between 1945 and 1955 found that an
additional year of schooling improves the likelihood of being in a healthy range of
weight (Spasojevic, 2003). In addition to another study in Denmark, it observed that

education has a significant protective impact on the BMI of males (Arendt, 2005).

Regarding dietary habits as well, there was a strong correlation between education and
food related behaviors, but these educational effects have been found to be gender
specific and depended on the nutrient intake (Feinstein et al., 2006). One study in the
United States found that education has an effect on reducing of saturated fat intake for
men only, whereas for intake of fiber, the educational effects were of more uniform

between men and women (Variyam et al., 2002).

The effect of education on physical activity was observed too. It has been observed in
the United States that an additional year of schooling increases the amount of exercise
per 2 weeks by 34 minutes, while for weekly strenuous exercise from 2.9 to 3.0 days
per week, and walking from 3.2 to 3.4 days per week (Ross and Willirgen 2000).
Other study proposed that more educated persons were of more likely to meet public

health recommendations about physical activity (Cerin et al., 2005).
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2.2.3.2.1.2 Occupation

The potential of occupational hazards is varied and broad among some professions,
which may vary between chemicals exposures or adverse ergonomic conditions.
These exposures may increase the risk of a number of health problems, including
cancer disease (WHO, 2002).

A small higher risk of colon cancer but statistically significant was observed among
white collar occupations (administrators, professionals, clerical and sales workers)
(Ross et al., 1989), while a reduced risk was among workers in agricultural and some
similar jobs, like, fishermen, but a small statistically significant increased risk was
observed among shoe and leather workers, metal smiths, and foundry workers in the
metal manufacturing industry. These findings may indicate that occupation in general
may possibly play a role in colon cancer etiology, with perhaps its major contribution
as an indirect effect through the physical activity (Chow et al., 1994) with the inverse
linear trend in risk according to level of the exerted physical activity in occupation
(Ross et al., 1989).

2.2.3.2.1.3 Marital status

Being married may reduce the risk of CRC, this is a suggestion resulted from the
study (Nkondjock et al.,, 2006), while other study contradict with this issue
announcing that there is no link between marriage and CRC (Robb et al., 2004), but
the link may be between parenthood as a protection from the disease (Jacobson et al.,
1994).

2.2.3.2.2 Dietary habits

Diet is one of the most environmental factors influencing the development of cancer
generally; likewise dietary habits may be possibly considered one of the major causes
leading to the occurrence of CRC. Many studies have focused on the relation between
patterns of diet; its contents and the incidence of CRC. Recently researchers have
been able to point to many factors which may relate to diet (proteins, and metabolites)
and which may be involved to clarify the role of diet in the carcinogenesis process; in
addition, they suggested possible interactions between metabolic processes,

environmental factors and the development of the disease (Sung & Bae, 2010).
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A study performed by the European Prospective Investigation into Cancer and
Nutrition postulated that a genetic alterations in p53 (a gene of tumor suppression) is
associated with lifestyle risk factors including some types of diet that stimulating the
formation of CRC (Park, J. et al., 2011).

2.2.3.2.2.1 Fat rich food

Many studies of several designs including; ecological, case control, cohort and animal
experiments concentrated on the consumption of diets rich of fats, particularly animal
type rather than those of vegetable to increase the risk of CRC (Boyle & Langman,
2001). A mechanism explaining its action was the escaping of some small parts
(about 1-2%) of bile acids which is produced by the liver to the colon (bile acids are
primary conjugated salts participate in the absorption of fat in the small intestine, these
salts must be reabsorbed and redirected back to the liver). In the colon these escaped
bile acids can be metabolized by the action of the micro flora into secondary bile
acids, those products are mutagenic themselves (Franco et al., 2005).

Substitution of animal meat which is rich in fats with fish and poultry meat, which are
distinguished by lower contents of fats, were with inverse relationship of CRC
incidence (Chao et al., 2005).

Other type of food rich of fats that may relate to CRC is the dairy products; it has been
observed that dairy products rich with fats were associated with an increased risk of
rectal tumors, while low fat dairy products reduced risk of the same type (Slattery et
al., 2010).

Olive oil is another type of food and most representing of the traditional
Mediterranean diet and considered as the main source of fat in that area; this type of
fat seemed to share in the lowering rates of cancer incidence there than rates in the
western countries (Lopez-Miranda et al., 2010). While it was found the increase of
using butter was to increase the occurrence of the diseases by 1.9 times (Fernandez et
al., 1997).

2.2.3.2.2.2 Types of Meat

High consumption of red meat is thought to be another risk factor related to the dietary
habits and may be with increased of association with CRC disease (Boyle & Langman,
2000; Flood et al., 2008; Gonzalez & Riboli, 2010). The intake of red meat was found
to increase the risk of CRC by two and a half fold (Ramadas & Kandiah , 2009). A
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study conducted on nurse women has resulted in an increase of relative risk (RR) of
CRC in those women who ate beef as the main dish every day when compared to

women who ate such meals once a month, the RR was 2.49 (95% CI, 1.24 - 5.03).

A published Meta analysis of many prospective studies about the relation of meat
consumption and the risk of CRC, showed that the increasing of the daily consumed
amount of meat with 100 g (all or red type) increasing the risk of CRC by (12-17%).
The risk, moreover, was higher to reach 49% with a daily increase of 25% of the
processed meat (Boyle & Leon, 2002). A recent study revealed that the increment of
50 g/day in total meat intake was associated with having mutations of p53 (tumor
suppression gene) and similarly, the same amount of the increment in red meat intake
was also significantly associated with having consistent p53 mutations and accelerates
the progression of CRC (Park, J et al., 2011).

Fish has been considered as a protective factor from developing CRC (Gonzalez &
Riboli, 2010). Other study in Japan focused on the dietary patterns found that sea
food may be linked with decreased risk of CRC, specifically with distal colon cancer
type (Kurotani et al., 2010).

The consumption of poultry meat in long term was found out to be with an inverse

association with the risk of both proximal and distal colon cancer (Chao et al., 2005).

Also it has been found that the increase in taking canned meat raises the risk of getting
CRC by nearly two times (Fernandez et al., 1997).

2.2.3.2.2.3 Processing Methods

A suggestion explained about the increased risk of CRC by the increase of red meat
intake may be due to the processing methods of meat at high temperatures (frying,
broiling, or grilling); particularly frying with oil may be the cause of the increased risk
(Guesmi et al.,, 2010). Processing methods through cooking may generate
carcinogenic components such as (heterocyclic amines and poly aromatic
hydrocarbons); these carcinogens may accumulate at the surface of meat through long
time of processing, or these components may reach meat by direct contact with fire
then transported to human when ingested (Boyle and Leon, 2002). Human metabolic

enzymes may transform such of these carcinogenic compounds to other more active
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types that may increase risk of polyps' development and large bowel cancer (Boyle
and Leon, 2002).

Other suggesting explanation was the iron taken from the heme molecule found on red
meat, itself may increase the risk of CRC; the suggested mechanism was the
cytotoxic effect of the heme molecule on colon cells and increase N-nitrous
compounds concentration in feces. These compounds are themselves mutagenic
(Franco et al., 2005; Chao et al., 2005). Smoking processing method was related to
elevate CRC risk in some studies (Ruth et al., 1989; Navarro et al., 2004) and
particularly with positive association with colon cancer, RR was 1.4, and 95% ClI
was (1.1-1.9). While in other studies there was no relation (Lee et al., 2009).

2.2.3.2.2.4 Fiber rich food

Fiber rich food shows many epidemiological arguments about its protective action
against CRC. Some epidemiological studies confirm this protective action such as a
cohort study was performed in Japan; it suggested that highest fiber intake may
decrease the risk of CRC by 25% (Wakai et al., 2007). Similarly, another study
supported this action by (EPIC) European Prospective Investigation into Cancer and
Nutrition (Gonzalez and Riboli, 2010); furthermore, a cohort study was conducted in
America among middle aged adults; matched with the protective action of fibers
found in fruits and vegetable (Flood et al., 2008), while other studies showed no
relation with food fiber except for fibers in grains (Schatzkin et al., 2007). However,
some studies haven't confirmed that protective effect of cereal fibers but have found a
marginal protective effect of vegetable fiber and perhaps fruits fibers. Some
researchers mentioned that it might be due to an association with other components
found in fruits and vegetables (Boyle and Langman, 2000), while other studies
observed that high levels of vegetable and whole grains reduced the likelihood risk of
rectal cancer only (Slattery et al., 2010). Though other study found out different
results that total, soluble and insoluble dietary fibers were not obviously associated
with overall risk of CRC, and there was no association between vegetable
consumption and CRC, while lowest intake of fruits tended to have an increased risk
of the disease (Uchida et al., 2010).

Fruits and vegetables fibers in some studies have been shown to decrease the risk of

CRC and higher servings of both types were found to significantly decrease this risk
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(Ramadas & Kandiah, 2009), but this effect was with no consistency in all of the
observational studies. Fruits and vegetables fibers effect was justified by the high
consumption among the African population; thus may be the reason of the decreased
incidence among those populations than those in the western people (Boyle & Leon,
2002). Food fibers were thought to increase the fecal bulk and reduce its transit time,

so preventing long contact and reducing chance of CRC (Boyle & Langman, 2001).

Differences between epidemiological studies about the effect of fibers in vegetables
and fruits could be due to many reasons such as; short duration of the studies,
selection process, presence of confounding factors and the presence of other
substances in fruits and vegetables rather than fibers such as carotenoids, folic acid,
vitamin C which themselves may protect against CRC by their antioxidant action, in
inhibiting free radical reactions and thereby prevent oxidative damage to DNA, or it
could be involved in cellular proliferation (Boyle & Langman, 2001). Some studies
stated that antioxidants may also inhibit tumor genesis by the stimulation of the
immune system (Boyle & Langman, 2001). Recommendation of total fiber intake of
at least 30-35 g per day is still advised, with the reason of its positive effect on the
gastrointestinal system in preventing constipation, hemorrhoids and diverticulitis,

giving the indirect positive protective action for the colon (Franco et al., 2005).

2.2.3.2.2.5 Coffee Drinking

Coffee consumption is a major and frequent dietary habit around the globe; coffee
drinking has been shown by many case control studies of high quality to lower the risk
of CRC (Boyle & Leon, 2002). A Meta analysis study conducted in Italy of some
case control studies about coffee consumption and the risk of CRC; it succeeded to
find out a moderate favorable effect to reduce incidence of CRC and coffee
consumption when compared to none or low drinkers. The study has found that
drinkers of one cup per day were with a significant result to lessen the risk, and for the
highest coffee drinkers results were better, but the study states that either the obtained
result was due to a real protection or it may be due to the decreased coffee
consumption among cases suffering from the onset of bowel symptoms (Galeone et
al., 2010), while other study conducted in Finland observed that no association was
found between coffee drinking and CRC lower risk (Bidel et al., 2010), or in another
study association was of a borderline protection (Arab, 2010).
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2.2.3.2.3 Supplementation and medications

2.2.3.2.3.1 Calcium & vitamin D

Calcium and vitamin D were linked to the CRC disease, indicated by the results of
many epidemiological studies; it has been suggested that the increase of serum levels
of these two micronutrients may decrease the CRC risk. A cohort study performed at
the National Institutes of Health in America introduced a hypothesis that higher
calcium intake would decrease the risk of CRC occurrence (Park et al., 2007;
American cancer society, 2010); this role of calcium is going with another European
study (Gonzalez & Riboli, 2010). Dairy food is well known to be rich in both calcium
and vitamin D, and are both considered as anti carcinogenic factors and a suggestion
about the mechanism of dairy products role in decreasing the risk of CRC is the
Lactobacilli which are found in these products and may play a preferable role on the
intestine (Boyle & Leon, 2002).

Calcium is shown to suppress the growth of the abnormal cells and potentiates normal
turnover of the cells of the gastrointestinal tract. It also may bind with bile and fatty
acids reducing its damage to the mucus membrane of the large intestine (Shike et al.,
1990). Moreover, some studies suggested that the role of calcium in the protection
against CRC may decrease about 20 to 30% of the risk (Shike et al, 1990). Calcium
protection may be found with a moderate inverse association when giving a
supplementation of 1200-2000 mg per day, but it becomes with a higher inverse
association when combined with adequate levels of vitamin D to empower the action
of calcium. The action of Vitamin D is found out, by many ways, to inhibit the
proliferation of colonic epithelial cell, induce differentiation, promote apoptosis, and
moreover, positively affects the absorption of calcium and its transportation
(American cancer society, 2010). Furthermore, studies showed that 29% of CRC risk
may be reduced by the role Vitamin D when it's absorbed from diet at highest levels
(Shike et al., 1990). Maintaining the serum vitamin D concentrations may be
essential to lower and prevent CRC particularly in the elderly population who are
commonly being insufficient of this vitamin type (Rheem et al., 2010). Furthermore,
studies has showed a strong inverse dose response association with risk of CRC,
lower levels of this vitamin were associated with higher CRC risk (Jenab et al.,
2010). However, some studies oppose giving calcium supplementation to protect
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against CRC in particularly for men, since calcium high levels has been noticed to

increase risk of certain cancer types, especially prostate cancer (Franco et al., 2005).

2.2.3.2.3.2 Folate

Some studies suggested that daily intake of folic acid may lower CRC risk (American
cancer society, 2010). This inverse association has been linked to the concentrations
of folate found in the red blood cells and CRC development; moreover, low folate
concentration was found to be with strong relation to higher the risk of inflammatory
bowel disease (Franco et al., 2005). However, not all studies have found out the
protective action of folic acid from the CRC disease; some other studies have noted
that folic acid might help the existing tumors to grow (American cancer society,
2010).

2.2.3.2.3.3 Non-steroidal anti-inflammatory drugs

It has been found by many cohort studies that people with both gender who regularly
use low doses of aspirin and other non steroidal anti inflammatory drugs (NSAIDs)
could have lower risk of CRC, and the risk is lower from dying out of this disease, yet
such doses lower the appearance of adenomatous polyps (Baron et al., 2003; American
cancer society, 2010; Thun et al., 1991). Aspirin had provided strong evidences in
many studies to prevent the growth of polyps in people who were previously treated in
the early stages of CRC or who previously removed polyps (American cancer society,
2010).

Observations suggested that regular use of (NSAIDs) or aspirin may reduce the
chances of CRC deaths by 30-50% (Douglas et al., 2002); the protective effect of
these drugs against CRC has been associated with low doses of aspirin of about 75 mg
per day after 5 years of use (Din et al., 2010). Other studies failed to prove this
protective effect (Cook et al., 2005) or suggested different patterns of use through the
duration and dose. A study concluded that both long term (10 years) and high doses
(greater than 14 tablets per week) of use to have the maximum level of prevention
(Chan et al., 2005).

2.2.3.2.3.4 Females hormonal replacement therapy and contraceptives
Females hormonal replacement therapy (HRT) are consisting of both estrogen and

progesterone, they are used during the postmenopausal stage; these hormones were
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found out to reduce the risk of CRC development in women at that stage (American
cancer society, 2010; Long et al., 2010). It has been observed in a prospective
mortality study performed in United States of America that estrogen therapy,
particularly recent one and that of long term use were able to decrease the risk of CRC
(Calle et al., 1995). Other study also in United States confirmed that association
between HRT and the decrease risk appeared only in colon cancer but not the same
with rectal cancer (Newcomb & Storer, 1995). In a conducted Meta analysis study
results were of 20% reduction in the risk of colon cancer and 19% in the rectal cancer
risk for women who had ever received HRT compared with those who never used
such hormones, but this reduction in CRC was limited to current hormones users
(Grodstein & Newcomb, 1999).

Contraceptives or birth control pills in some other studies may play the same role of
HRT. When women use contraceptives, the risk of CRC may be lower (American
cancer society, 2010; Tsilidis et al., 2010).

2.2.3.2.4 Life Styles

2.2.3.2.4.1 Tobacco Smoking

Tobacco smoking is considered another factor that may raise the risk of CRC
(American cancer society, 2010, Bener et al., 2010). The relation between smoking
and CRC has been observed by too many studies, and may be of more link to CRC
than that of the family history (Hoffmeister, 2010). It has been found that both long
duration and heavy cigarette smoking may have an elevated risk of CRC by 2-3-fold

(American cancer society, 2010).

Duration of smoking habit was linked to develop CRC; that smoking history of more
than 15 years increased the likelihood of CRC in men (Onega et al., 2010), but some
studies revealed that smoking was marginally associated with an increased risk of
colon cancer (Nordenvall et al., Jan 2011), while in other study it has been noticed
that smoking was with slightly stronger association for rectum than colon cancer
(Zhao et al., 2010; Nordenvall et al, 2011), smokers may die from CRC with 40%
more likely than non smoker (Chao et al., 2005), carcinogens from tobacco may reach
the colorectal mucosa through either the alimentary tract (American cancer society,

2010) or the circulatory system and then damage or alter the expression of cancer
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related genes (Boyle and Leon, 2002). Lately, the prevalence of smoking shows an
increasing trend in Palestine; this may be due to the transformation to the westernized
life style among population there. The prevalence of the Palestinian tobacco smoking
reached 40.7 in males of those more than 15 years and 3.2 in females of more than 15
years (WHO, 2008").

2.2.3.2.4.2 Obesity

Being overweight or obese is an established risk factor for CRC, both obesity and
overweight are other forms of sedentary life styles that may increase the risk in
developing cancer particularly CRC (American cancer society, 2010; Bener et al.,
2010).

Obesity is measured by body mass index (BMI = weight by kg / height in m?), when
this BMI equals to or greater than 30 kg/m? the person is said to be obese (WHO,
2006%). Obesity accounts for about 20% to 30% of the total cancer burden in the
world, obesity in the Eastern Mediterranean region is a rapidly growing problem; it
appears to be found in more than 50% of the population of 12 countries of the region
(WHO, 2009°).

Obesity raises the risk of colon cancer in both men and women but may be of more
link in men (American cancer society, 2010). Among men, the elevation of weight
and being obese was associated with about 50% of the increased risk of CRC in
comparison to men with a normal BMI (Campbell et al., 2004). A study on female
nurses observed that women had a body mass index greater than 29 kg/m2 would be
of more risk of CRC than those who had a body mass index less than21 kg/m by about
one and a half times (Boyle and Leon, 2002).

In another study, overweight was associated with increased risk of the rectal cancer
type in women only (Campbell et al., 2004). Obese men and women over the age of
55 years may be of more association with CRC than younger women (Franco et al.,
2005). The increase risk in older women may be due to menopausal status and the
lower estrogen levels that differ between pre and post menopause periods, with the
role of estrogen as a protective factor against CRC (Campbell et al., 2004), whereas

for men, the adipose tissue tend to accumulate on the visceral areas.
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The mechanisms by which obesity increases the CRC risk may be due to many
hypotheses; one is the insulin resistance and the compensatory hyper insulinemia as
components of the metabolic syndrome related to obesity. Another potential
mechanism is the insulin which has growth promoting effects by itself, and it
promotes insulin like growth factor I (IGF-I) with its tumorogenic actions; this is
produced from the intake of diets with high content of glucose level (Donohoe et al.,
2010). Other hypothesis stated that leptin; a hormone produced by fat cells is
associated with colon cancer (Franco et al., 2005). Other mechanism may be the
metabolic disturbances occurring due to the positive energy balance which may trigger
and accelerate CRC development, (Sung & Bae, 2010).

2.2.3.2.4.3 Physical Activity

Physical activity which is a consequence of the changes to display lifestyles of the
western areas have a great influence on cancer development; particularly CRC.
Epidemiological studies were with a strong evidence of physical activity to decrease
CRC risk; this was proved by some cohort and case control studies, with the control
of confounding factors such as diet and body mass index. It seemed that individuals
who efficiently make use of energy when increasing their physical activity they may
be at lower risk of CRC (Boyle and Langman, 2001). It was estimated that increased
physical activity would reduce CRC incidence up to 50% (Franco et al., 2005). A
study was performed on women suggested that walking for about 4 hours per week
would decrease CRC risk when compared with a sedentary group. The results were
the same when increasing the levels of physical activity; CRC was reduced among

women and in men aged over 45 years (Boyle and Leon, 2002).

To lower the risk of CRC it has been recommended by the American Cancer Society
for adults to get at least 30 minutes of moderate or vigorous physical activity on 5 or
more days of the week, and better benefits with the moderate or vigorous activity for
at least 45 minutes on 5 or more days of the week. Other study stated that tense
activity was of greater protection effect than less intense ones (American cancer
society, 2010).

Other assumption stated that quick walking for 7 hours per week lowers the risk of
colon carcinoma by 40% (Halle & Schoenberg, 2009). In a case control study results

were showing that leisure or recreational physical activity was to protect women, but
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work physical activity was with no evidence to protect either men or women;
otherwise, men who didn’t participate in any type of sport were of increased risk
(Boyle and Leon, 2002), but no consistency has been found about the occupational
physical activity exerted, a study suggested that the risk for colon cancer increased
with the decrease of occupational physical activity, for men the risks for proximal and
distal colon cancer increased by 20 and 40% but not for rectal cancer in both sexes
(Moradi et al., 2008).

Mechanisms of the protection of physical activity against CRC may include the
release of cytokines from the adipose tissue, which play a role in the inflammation
associated with CRC. Others proposed mechanisms include a reduction in the
intestinal transit time, which may decrease contact time between the mucosa of the
colon and cancer promoting compounds found in the intestinal contents, or it may be
reduce the rate of the proliferation of the colonic mucosa. It may also decrease the
body mass index as well through a balance obtained between energy intake and energy
consumed through the exerted physical activity to protect against CRC (Franco et al.,
2005). Other suggestion explaining the effects of exercise introducing the role of the
immune system or serum cholesterol and bile acid metabolism (Boyle & Leon, 2002).
Other study assumed that high levels of physical activity reduced the risk of having

rectal tumor mutations (Slattery et al., 2010).

2.2.3.2.4.4 Alcohol

Alcohol consumption particularly more than 2 drinks per day or for heavy drinking
people, they has seen to be associated with increased risk of CRC (Cho et al., 2004).
Drinking may cause depletion of some of the body vitamins including folic acid, and
this may play a role in the development of CRC, besides the direct effect of alcohol on
the colon that may also be responsible for the increased risk of CRC (Siteman Cancer
Center website, 2010).

2.2.3.2.5 Health literacy and colorectal cancer

Health literacy and knowledge about healthy practices and the information about
colon cancer may play a great role in the prevention of this type of cancer, as both
genetic and nutritional interactions have been observed to be the basis for the
development of this cancer and may promote or attenuate the carcinogenic process in

the colon (Shike et al., 1990). Taking into consideration the role of some specific
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nutritional factors of certain dietary patterns which may be either of increasing risk or
protecting effect with respect to disease and making modifications together in diet and
lifestyle may appear to be useful for giving recommendations and strategies for the
primary prevention of CRC to substantially reduce its incidence (Chan &
Giovannucci, 2010). Moreover, integration between primary and secondary
prevention have the potential to optimize the efforts to improve cancer prevention and
survival (Van der Aalst et al., 2010).

Although biology plays a role in health determination, it is often the behaviors and
choices of individuals that may put health at risk, so health educational interventions
provide the community with the information and skills needed to help people in
making their choices or changes that will promote their societal health and well being.
The main aims of these programs are: to reduce morbidity and mortality through
changing the behaviors and beliefs of individuals, to foster the appropriate use of
health services and to create general awareness about health issues. So that health
promotion has shifted toward the social and behavioral determinants of health (Tones
and Green, 2004).

2.2.3.2.6 Screening tests of colorectal cancer

Cancer screening is the process of cancer detection in people seemed to be a
symptomatic of this disease. CRC screening tests examine the structure of the colon
and rectum to find out any abnormal areas (cancer) or polyps to be removed before
they become dangerous, so these tests may be the most powerful weapons for the
prevention of CRC or for discovering it at early stages and when it is still highly
curable (American cancer society, 2010), it is up to 90 percent curable when detected
CRC earlier (U.S. Department of Health and Human Services, 2008).

Screening should begin at age of 50 years for people who have no identified risk
factors other than age. For those who have a family history or other risk factors for
colorectal polyps or cancer (such as inflammatory bowel disease) it should start earlier

and at younger age and with more frequently (American cancer society, 2010)

2.2.3.2.6.1 Fecal Occult Blood Test
Fecal occult blood test is a type of the CRC screening tests; it's performed to examine

the stool searching for the signs of cancer. The test is used to find occult hidden
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blood in feces through a chemical reaction; this blood is shed from the fragile vessels
(present at the surface of large colorectal polyps or cancers in the colon or rectum)
and which are damaged through the passage of feces. The fresh blood is rarely
enough to be visible in the stool but routinely has been shown to be hidden (American

cancer society, 2010).

Several randomized studies showed that the mortality of CRC was reduced by 15 to
33% in the cohorts of the study and by 45% in the compliers, depending on the type
of the slide used in addition to the frequency of testing (World Gastroenterology
Organization, 2007). Data from some controlled studies rely on biennial testing of
fecal occult blood for people between age of 50 and 74 and then followed by
colonoscopy for cases of positive results showing that CRC mortality varies to
decrease between 15 to 28% in the general population, 33 to 39% among participants

to the screening test (Lepage & Faivre, 2010).

However, this test cannot confirm that the blood found is either from the colon and
rectum or from other parts of the digestive tract, as a result confirmation by a
colonoscopy is required when it’s with a positive result to examine the presence of

cancer, polyp or other cause of bleeding.

In conclusion the advantage of fecal occult blood test that it is less invasive to the
patient and easily to have been performed, but its disadvantage is the disability to
detect polyps. Moreover, it must be repeated every year in order to be beneficial
(American cancer society, 2010). That sensitivity of this test is only 50-60% for one-
time use, but may be higher up to 90% when it is used every 1-2 years over a long

period of time (World Gastroenterology Organization, 2007).

2.2.3.2.6.2 Flexible sigmoidoscopy

Flexible sigmiodscopy is another screening test for CRC, it screens the lower part of
the colon and rectum with a sigmoidoscope (a flexible, lighted tube with a small video
camera on the end); it is inserted through the rectum and can reach into the lower part
of the colon and viewing images from the scope on a display monitor (American
cancer society, 2010). By the use of sigmiodscopy any polyps or abnormality can be
detected (and possibly removed) in the reached part of the colon. The main

disadvantage of this procedure is that it can only view about less than half of the colon
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due to the length of sigmoidoscope which is only 60 centimeters (American cancer
society, 2010). With the fact that the left colon is only examined by this method
while misses the lesions on the right side; further, it's with lower sensitivity for the
entire colon that ranges from 35% to 70%. This is due to the significant missing
number of right sided adenomas which hasn't been reached (World Gastroenterology
Organization, 2007). While the advantage of this test is that it's specificity of its
findings is very high about 98-100% and with few false positives results. Some case
control studies have shown that the screening by using sigmoidoscopy decreases the
CRC mortality by 60-70% in the area examined (World Gastroenterology
Organization, 2007).

2.2.3.2.6.3 Colonoscopy

Colonoscopy is a third type of CRC screening tests; it uses a colonoscope, (similar to
the sigmoid scope but longer). The colonoscope is inserted through the rectum to
reach to the colon. This test examines the inside of the colon to detect abnormalities
and polyps as well and if needed removing them and taking biopsies for histo-
pathological testing (American cancer society, 2010).

The advantage of this test is that both its specificity and sensitivity for detecting
polyps and cancer are high to reach about 95% for large polyps. Percent of the small
adenomas polyps missed which with about 5 mm in diameter is 15-25%, itis less for
larger adenomas those with about 10 mm or more to reach about 0-6%. A study
using the mathematical modeling showed that by using the colonoscopy test it can
reduce the incidence and mortality of CRC by 90% in the tested area (World
Gastroenterology Organization, 2007). Other study supported this idea of the
decreased mortality with the periodic surveillance by the use of colonoscopy to detect
dysplasia (Viennot et al., 2009).

Colonoscopy screening test is recommended for susceptible persons such as those
with the first degree relatives of patients with CRC, and specially who are diagnosed
before the age 60, for people with two affected first degree relatives, in subjects with
an extended ulcerative colitis or Crohn disease or with a personal history of large

bowel cancer or large adenoma (Lepage & Faivre, 2010).

34


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Viennot%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lepage%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Faivre%20J%22%5BAuthor%5D

Chapter (3)

Methodology

This chapter will be concerned of the methodology that was used in the study
conduction; the chapter will include the cornerstones of the study such as the design,
populations, eligibility criteria, setting, period, data collection, in addition to both of
the validity and reliability, besides data analysis methods, study limitations and the

ethical consideration followed through its performance.

3.1 Context of the study

The conducted study was based on the patients from the oncology departments in the
Palestinian Ministry of Health hospitals in Gaza Strip, while controls were chosen
from the primary health care centers. Both cases and controls were from the same
governorates. The study was held in the duration between "September to December
2010".

3.2 Study design

The study type was a hospital based case-control one; it was an observational
analytical retrospective investigation. The study compared past events and exposures
between cases (subjects who had the disease of interest) and controls (subjects who
were free from the disease of interest) (Fathalla, 2004). Examining of cases who were
patients of either colon or rectum cancer will be the start of the investigation, then
matching each case with 2 controls who were free of either colon or rectum cancer and
who will be selected with specific criteria to represent the source from which the
population of cases have emerged (Rutjes et al., 2005). Matching between cases and

controls was for three variables age; gender and locality.

Using this design has many advantages; it made the study relatively simple, quick;
short and didn't take long time. Also, this type was inexpensive and did not need a
high fund. Moreover, few subjects may be required in such a type, and may be
efficient to give reasonable results for some unusual diseases with small loss of

precision (Rutjes et al., 2005).
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In this type of the study, a chance was provided to check the past exposure to some
CRC related risk factors; thus producing a comparative role between odds and
frequency of exposure in the patient group the (cases who had CRC) and with the odds
and frequency of exposure in the control group, they had the same characteristics of
cases except they were free from CRC. If exposures among cases of CRC differ from
that of controls in relation to the development of the disease, and this difference
reaches statistically significant level, then, they may indicate a relation which may to
be improved to an association or even causation relationship between the exposure of

the investigated factor and CRC development (Van et al., 2010).

However, this type of studies have some disadvantages, mainly the recall bias which
is a form of information bias and is accompanied with such studies that investigating
past exposures and events. It may be not easy to remind some tested variables,
especially dietary habits which were subjected to be forgotten (Rutjes et al., 2005).
Other disadvantage of using this type was the inability to calculate neither incidence
nor prevalence of CRC among population to estimate the load of this disease in an
important area of the Palestinian country. Also confounding is an important issue in
such studies. (Rutjes et al., 2005).

3.3 Study population

The study population consisted of two types; cases group which included accessible
CRC (colon or rectum cancer) patients from both gender. These patients were
utilizing the oncology services from September to December 2010. The total number
of available cases was 66 persons. These patients were registered in the oncology
clinics of the Gaza Strip and were diagnosed either in the year 2010 or years before.
Double controls were chosen as another type of the tested study population, they were
selected from people utilizing the primary health care centers. Total number of
controls was 132 subjects; this group of subjects is considered free from CRC.
Matching between cases and controls was applied; this matching was for three
variables: age, gender and the locality.
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3.4 Selection criteria
The study population has the following criteria:

Cases
1- Cases were diagnosed as a colorectal (colon or rectum) cancer patient. They must

be registered in the oncology services archive and their medical files are available.

2- Diagnosis of the disease was confirmed by histological testing and documented by

histological report which should be provided in their files.

Controls
1- Controls are clinically free from cancer colon or rectum as they were chosen from

primary health care centers, thus they may have minor health problems.
2- Had no history of chronic abdominal problems that medically followed up.
3- Must not suffer from idiopathic weight loss.

Exclusion was for cases that were diagnosed before the year 2000, and for controls

who were medically followed up for chronic bowel disturbances.

3.5 Place of the study

The first part of the study was to collect cases; it was performed at the oncology
clinics of both Al Shifa and Gaza European Hospitals, which are considered the main
governmental hospitals providing the oncology services to the cancer patients in Gaza
Strip. Whereas the second part was to collect controls, it was established through the
primary health care centers of the same governorates of cases to apply the matching

process in the place of residency.

3.6 Data collection procedures

Data were collected by two persons, the majority was collected by the researcher
herself for the North, Gaza and the Middle governorates and the remaining part
concerned with the south governorates was collected by other data collector who had

been asked to help the researcher.

Data were collected through an interviewed questionnaire (Annex1) which had been
developed by the researcher; it was consisted of five major parts:
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- The first part was concerned with the socio- demographic variables including age,
sex, marital status, living governorates, income, education, occupation or previous
work and its duration. It also asks if participants ever lived outside the strip, and if

yes, the living country and duration were investigated too.

- The second part concentrated on the non modifiable factors and medical history such
as hereditary, family history of having the CRC disease, some other disease that may
trigger the development of CRC, and also asking about some supplementation and
drugs that may be in relation with the disease which either may be modifiable or not.

- The third part was designed to examine the role of some of the health services that
were provided for participants and which may affect the risk of CRC including both

health educational and screening programs.

- The next part was concerned of various life styles and activities of the subjects who
shared in the study. It included smoking habits, its type and durations. It also

included asking about some types of the exerted physical activity and obesity.

- The final part of the questionnaire was designed for testing dietary habits subjects
may follow; this part was used to investigate the frequency of certain type of food and
drinks intake which may be related to increase the risk of CRC or enhance a protection

effect.

3.7 Validity & Reliability

A special attention was given to improve the validity of the study; which means that
the tool used in the study conduction is actually measuring what is intended to
measure (Fathalla, 2004). To get the study validity improved and to have a more

adequate tool required for the study conduction; several steps were applied such as:

- Concerning the content validity which means to examine the extent of the
measurement method to include all the major elements relevant to the construct being
measured; adequate reviewing of related topics in literature about CRC was performed
before designing the study and its tool, besides reviewing some of the already
prepared questionnaires related to the diseases (Lafaille & Wildeboer, 1995).

In addition to population representatives besides content experts (Burns & Grove,

1997) that have been followed, 12 experts reviewed the developed questionnaire to
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improve its content and criterion validity, consideration to their comments and

recommendation had been met.

- Furthermore, pilot study was conducted before the official beginning of the data
collection; this study had been conducted to test the ability of the developed
questionnaire to measure the questioned risk factors of CRC, and few modifications
had been made in response to the experience obtained from the pilot study that was

performed.

Whereas regarding the study reliability which means the stability and reproducibility
of the obtained results arising from the used measurement (Lafaille & Wildeboer,

1995); the following steps were performed to have it improved:

-The data collector of the South area of the Gaza Strip had been well trained to
standardize the data collection method with that of the data collected from other areas
of the strip, in addition to a regular check for obtained data which had been made over

the time of his work.

- The filled questionnaires were checked immediately at the field after being collected,;
also, subjects were asked to give their telephone number if they agree to be able to
complete any missed items. Besides, data reviewing if being missed or inconsistent
before analysis took place and re entry of some questionnaires had been performed to

test the accuracy of its entry.

3.8 Data analysis

The study analysis begun first with development of a model through the Statistical
Package for Social Sciences (SPSS) program for the data entry, then followed by
several steps:, then checking and verifying the collected data from having errors such
missing and inconsistent data; thus was followed by the entry of data through the
prepared model, data cleaning and then the processing of these refined data has been
established. SPSS program version 16 and Epi Info Stat Calc version 3.4.3 were used

as statistical programs to analyze the obtained quantitative data.

The odds of exposure for each item or variable (family history, life styles, dietary
habits and educational levels) can be assessed for both cases and controls groups.
Odds ratio with the 95% confidence interval were calculated to check the difference

of the relative frequency of exposure between cases and control groups, if this odds
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ratios with their confidence intervals reach statistically significant levels, the variable
can be interpreted as a relative risk or as a protective factor. Chi square test also has
been calculated for variables to examine the relation between such variables and the
disease risk. P value of 0.05 was considered as a statistically significant in the Chi

square test measurement.

3.9 Piloting

Piloting was performed prior to the formal starting of the data collection. It was
conducted to check the construct validity of the designed questionnaire and the
validity of study to assess cross tabulation between factor exposures and CRC
development. The sample of the pilot study included 7 cases (4 from Al Shifa hospital
and 3 from Gaza European hospitals) and 14 controls (a couple for each case
according to age, sex, and locality). Collected data from the piloting sample was
reviewed and examined to check the ability of the questionnaire to achieve its purpose,
and then obtained data was analyzed using the SPSS program version 16 and Epi Info
Stat Calc to predict the desired results. Few minor modifications of the used

questionnaire were performed.

The sample collected from the pilot study was included in the total study sample for
two reasons; few minor modification had been performed to the tested questionnaire
and which may not affect the standardization of the used tool besides the results
gained from the study and the other reason was the small number of cases that had

been available in the oncology clinics.

3.10 Ethical Consideration & Administrative Approvals
Ethical and administrative approvals that have been required for the study conduction

had been all obtained and fully respected.

Many administrative approvals for the study conduction have been obtained. An
approval has been taken from the Palestinian ministry of health through the
department of the Human resource development in the ministry (Annexes 2, 3). Other
approvals have been taken from the directorate of the hospitals for the oncology
clinics of both Al Shifa and European Gaza Hospital (Annex4), in addition to the
approvals obtained from the directorate of the primary health care centers of several
areas in Gaza Strip (North, Gaza, Middle and South) (Annex5). Helsinki committee

approval (Annex6) was also obtained before starting in the study conduction to ensure
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the participants safety during the performance of the study. In addition to the
obtaining of the participants’ consents that were assured (Annex7), Moreover a
concern was given to the provision of enough information for subjects about the
desired studied topic, its importance and benefits that can be achieved from its
emerging results. Furthermore, a high consideration was given to the participant's
privacy, confidentiality in addition to the high respect for their option of either
participate or reject of being a member of this study. Honesty in reporting and
analysis of data with respect to confidentiality to the appeared results was fully met
and finally sharing of these findings with others who are interested, associations that

provided help or people who may get benefits from them.

3.11 Response rate

The study response rate was of high levels. From the 75 available cases that were
going with the inclusion criteria and being asked to participate in the study 66 patients
agreed to be a member of the conducted study giving a response rate of 88%.

Controls response rate was even higher to reach 94% that from 140 persons who
match with the controls criteria 132 members agree to share in the study.

3.12 Limitations and constraints of the study

Some difficulties have been faced by the researcher during the conduction of the
study. The first problem was the selection of CRC cases; it was complex to some
extent, due to less adequate and less organized services of oncology in Gaza Strip,
cancer registry was not able to provide the researcher with the annual incident of CRC
patients in the Strip, files were with some missed or less accurate data including
contact addresses of patients; moreover, no appointments were given to the patients
that it may facilitate the work of the researcher to meet these patients. Also sometimes

the patients were not utilizing the services personally.

Limited local cancer information and sacristy of oncology studies in the Gaza strip
were additional problems, and the researcher was obliged to refer to some studies held

in the other areas rather than using local ones.

Recall bias may be found as a limitation of the provided study, that when asking
participants about their past events, they may forgot or being ere less préecised in
giving data (Van et al., 2009). Besides that, some lifestyle factors are more difficult to

remember than other major past events. Dietary exposures for cases may be of such a
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limitation (Colditz, 2009). Also, obesity may be difficult to relate as a risk factor to
CRC in case control studies as weight loss may be a sign of the disease and may not

express the risk (Boyle & Langman, 2000).
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Chapter 4

Results and discussion

4.1 Characteristics of the study population

4.1.1 Total sample size

The total sample size of the study population was 198 participants; they were
residents from all of the five governorates of the Gaza Strip. This number of
participants comprised two groups; the group of cases which involved 66 members
and they were matched in some variables with the control group which includes132
participants. Every case was matched by a pair of controls to strengthen the power of

the study for being with small number of cases (less than 100).

4.1.2 Age of participants

Table 4.1 illustrates that 51 members (25.8%) of the study population were of the first
age group of 45 years old and less. One hundred fourteen members (57.6%) were in
the second age group (46-60 years), while the third age group was for participants of
more than 60 old years and included 33 members with 16.6% of the total sample. It
has been noticed from the study that most of the available cases were at age of more
than 45 years (74.2%), but age cannot be considered as a risk factor for this disease in
this study as all the cohort of CRC has not been included in this study, in addition to
the followed matching process.

Table 4. 1: Age and gender of the study population

Case Control Total
Type
No % No % No %

Age groups
<45 17 25.8 34 25.8 51 25.8
46-60 38 57.6 76 57.6 114 57.6
> 60 11 16.6 22 16.7 33 16.7
Gender
Male 26 394 52 39.4 78 394
Female 40 60.6 80 60.6 120 60.6
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4.1.3 Gender of the participants

Participants of the study were from both genders as shown in Table 4.1, 78 members
with (39.4 %) of the total sample were males (26 cases and 52 controls), and while
female participants were 120 members with (60.6 %) of the total sample (40 for cases
and 80 for controls). Percentage of female cases was higher than that of males by
nearly one and a half times, but gender cannot be interpreted as a risk through this
study just because only the available cases were asked to participate in the study
instead of examining all of the complete cohort in addition to the matching process.

4.1.4 Governorates of residency of the study population

All of the five governorates of Gaza Strip were included in the sample of the study as
shown in Figure 4.1. The distribution of subjects among areas was as follows: the
North governorate had 30 members (15.2%) of the total sample, Gaza governorate
had the highest number of participant with 84 person (42.4%), then the followed by
the Middle governorate to be the second highest area of participants with 45 members
(22.7%), Khanyonis and Rafah governorates to have 24 (12.1%) and 15 (7.6%)
respectively, yet Rafah Governorate was found to have the least participants;
consideration was given to the complete matching in the place of residency between

cases and controls.

Figure 4.1: Living Governorates of the study population
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Nearly half of the cases (42.2%) were from Gaza governorate, but it cannot be
considered that being a resident of this governorate may increase the risk of CRC.
Rather, it may raise more questions about this finding and it may be the life style,

income, or other factor in this area which may enhance this issue.

4.1.5 Characteristics of Cases

The interviewed questionnaires for cases were filled through visiting the main
providers of the oncology services in the Gaza Strip which are Al Shifa hospital in
Gaza and the European Gaza hospital in the south of the Strip. Figure 4.2 shows
percentages of each clinic participation.

Forty eight cases were collected from Al Shifa Hospital resembling 72.7 % of the total
cases, while the remaining 27.3 % were from the European Gaza Hospital with a total
number of 18 cases; this finding may be due to the fact that Al Shifa hospital may

provide its medical services for the majority of the population of Gaza Strip.

Shifa
HEGH

Figure 4.2: Oncology clinics of study cases

EGH: European Gaza Hospital

Cases years of discovery and diagnosis ranged from the year 2000 to the year 2010;
few of the cases members were diagnosed from the years 2000 to 2005, while the
greater part was diagnosed from the year 2007 to 2010, particularly the year 2010

which forms about 42.4% of cases as shown from Figure 4.3.
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Figure 4.3: Cases Years of Discovery

4.2 Factors related to colorectal cancer

4.2.1 Socioeconomic factors

Socioeconomic factors are illustrated in Table 4.2; these factors include the results

obtained from comparing between cases and controls for marital status, number of

family members and the gained educational levels.

Table 4.2: Socioeconomic factors

ltem Cases Controls P Value

No % No %

OR(95% Confidence

Interval)

Marital status 0.46
Married 59 894 113 85.6
Unmarried 7 10.6 19 14.4

No. family members 1.0
<5 members 25 379 50 37.9 -
6-10 members 33 500 66 50.0 1.0
> 10 members 8 12.1 16 12.1 1.0
Educational level 0.14
< 6 years 13 197 14 10.6 0.047
7-12 years 35 530 69 52.3 0.16
> 12 years 18 27.3 49 37.1 -

1.4 (0.56- 3.56)

1.0
1.0 (0.5-1.98)
1.0 (0.34-2.97)

2.53 (0.91- 7.1)
1.83 (0.71-4.69)

1.0
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4.2.1.1 Marital status

Percentages of married and unmarried participants among cases and controls were of
little differences; controls (14.4%) were of smaller increase of unmarried persons than
cases (10.6%). This difference failed to reach a statistical significant level. OR with
95% confidence interval were of 1.4 (0.56- 3.56) and Chi square test results a P value
of 0.46. Accordingly it suggests the absence of the relation between marital status
and increased risk of CRC. This result agreed with study held in Japan (Jacobson et

al., 1994) giving the same finding.

4.2.1.2 No. of family members

Results from this study showed that there was not any difference between cases and
controls group, with the finding that half of the participants had from 6-10 members in
their family, the study gave no relation between number of family members and the

disease, Chi square test P value and OR were 1.0.

4.2.1.3 Educational level

Educational level was compared among cases and controls, lower levels of education
among cases was (19.7%) against (10.6%) of controls, in addition to the higher
educational levels of controls (37.1%) while cases were of (27.3%). When comparing
medium levels of education (7-12 years of education) among participants with those
of higher levels, both cases and controls were nearly the same in the medium level
with 53.0 %, and 52.3 % for cases and controls respectively, the differences start to
show the some risk but did not reach significance giving a P value of 0.16 of the Chi
square test and OR with 95% confidence interval was 1.83 (0.71-4.69). But when
comparing participants of lower education (6 years of education and less) with those
of higher education (more than 12 years of education) this difference between these
two classes has been able to marginally reach a statistical significant level P value of
the Chi square test was 0.047, and OR with 95% confidence interval 2.53 (0.91- 7.1).
The lower education may raise the risk by nearly two and a half times from those with

higher levels.

These findings may suggest that the increase of personal educational level may give a

role of protection and decrease the risk from getting the disease. This may be noticed
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by the improving of the obtained OR's. This suggestion may be supported by the
theory which asserts that education can affect health seriously such as many of the

other socioeconomic factors (Feinstein et al., 2006).

4.2.1.4 Income

There were clear income differences among the two groups of cases and controls; as
presented in Table 4.3. The percentage of persons with lowest income was higher by
nearly about twice and a half times in the cases group (47%) than in controls (18.9%);
moreover, higher levels of income has been found in controls (31.8%) while (12.1%)
for cases. These differences reached a statistical significant level to give an inverse
relationship to produce the evidence that lower income increased the risk of the
disease. When comparing participants with medium income levels with those of
higher income; OR ratio with 95% confidence interval was 2.18 (0.84-5.79), and P
value of 0.07. The risk was further increased and giving a trend when the comparison
performed between those with low level of income to those with high income levels to
reach 6.5 time, as the OR with 95% confidence interval 6.5 (2.39-18.29) and P value
of 0.00.

Table 4.3: Income and living out Gaza Strip

Item Case Control P Value OR (95%
No % No % Confidence Interval)

Income

Low 31 470 25 189  0.000 6.5 (2.39-18.29)
Medium 27 409 65 49.2 0.07 2.18 (0.84-5.79)
High 8 121 42 318 1.0
Living Out Gaza 0.91 1.04 (0.51 -2.12)
Strip

Yes 18 273 35 265 -

No 48 727 97 735 -

This result may differ from the theory stating that the increasing income may enhance
persons to transform their life styles to the westernized pattern which may increase the
risk of CRC (Levin & Smith, 2005). The researcher may interpret this obtained result

that higher income of people may facilitate the ability of these persons to modify their
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diets and increase their consumption of some protective type of food such as fruits
and vegetables (Wakai et al., 2007; Ramadas & Kandiah, 2009).

4.2.1.5 Living outside Gaza Strip

Comparing between cases and controls whether they had been living outside Gaza
Strip or not had been established in the study, it was suggested from the idea that the
risk is increased for populations who migrate from countries with lower risk of the
disease to a higher places of risk (WHO, 1997). Results related to this question has
found that the majority of the participants have not ever lived abroad Gaza Strip with
72.7 % for CRC patients and 73.5% for controls; there was no statistical difference to
correlate between CRC and living outside, OR with95 % confidence interval 1.04
(0.51 -2.12) and 0.91 P value of the Chi square test as presented in Table 4.3.

4.2.1.6 Occupation

Table 4.4 shows the findings of the study that related to the occupation variable,
results are concerned with the type of current occupation; its duration, if having a
previous occupation, its type and it's duration as well.

Differences were checked about the current occupation of subjects for either being of
class | (occupations that do not require certain studying), class Il (those occupations
that requires certain studying) or class Il occupations (housewives, unemployed or
retired persons), in addition to the examination of the duration of this current
occupation. The obtained study results were of some difference between the two
groups, class | professions were nearly the same between the two groups; it was 9.1%
and 9.8% for case and controls respectively, but controls were of higher percent of
class Il professions 23.5% against 13.6% for patients, housewives and unemployed
were higher in cases 77.3% than 66.7% in controls, however all these differences
collectively could not reach a statistical significant level to make a correlation
between CRC risk and either the current occupation or its duration with non
significant level of ORs or P values that comparing between class | profession and
class Il profession gave an OR with 95% confidence interval of 0.63 (0.16-2.51),
while comparing between class | profession and class Il of either being a housewife,
unemployed or retired gave an OR with 95% confidence interval of 1.26 (0.41- 3.98).
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The duration of the current occupation of participants of working for less than 10
years compared to 11-20 years of working, introducing an OR with 95 % confidence
interval of 0.89 (0.29-2.69) which didn't support significance, the result was the same
when comparing between working with less than 10 years and working of more than
21 years with an OR of 95% confidence interval 1.37 (0.43-4.38) which giving no

significance too.

Table 4.4: Occupation

Item Cases Controls  P-value OR (95%
No % No %

Current occupation

Class | profession 6 9.1 13 938 - 1.0

Class Il profession 9 13.6 31 235 0.45 0.63 (0.16-2.51)
Class Il profession 51 77.3 88 66.7 0.66 1.26 (0.41- 3.98)
Occupational years

< 10 years 14 43.8 32 457 - 1.0

11 -21 years 9 281 23 329 0.825 0.89 (0.29-2.69)
> 21 years 9 28.1 15 214 0.55 1.37 (0.43-4.38)
P. Occupation classes

Class I Profession 21 31.8 15 114 0.001 3.4 (1.49-7.93)
Class Il Profession 9 13.6 29 220 0.51 0.76 (0.3-1.88)
No Previous Occupation 36 54.5 88 66.7 - 1.0
Duration p. occupation

<10 years 11 36.7 13 295 - 1.0

11-20 years 8 26.7 15 341 0.44 0.63(0.16-2.38)
> 20 years 11 36.7 16 36.4 0.71 0.81 (0.23-2.85)

* P. occupation: previous occupation

Otherwise percentage of cases with previous class | jobs was nearly triple (31.8%) of
that of controls (11.4%), thus having a previous occupation of class I profession has
been with a positive association (p value 0.001) with CRC risk and working of such
of these professions, when comparing the group for having a previous class |
professions and those with no previous occupation, the OR with 95 % confidence
interval was 3.4 (1.49-7.93) that having such a previous occupation increases the risk
of getting CRC by 3.4 times, these results may mismatch with the study stating that a
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reduction on the risk have been found among workers with such professions (Chow
et al, 1994; Ross et al, 1989), but it may agree with an older study observed that risk
may be associated to jobs in which dusts or fumes were inhaled particularly with
rectal cancer (Ruth et al, 1989). Moreover the researcher suggested the idea that
workers with these professions may routinely depend in fast food diets, which does
not give them the chance to improve their diet contents of some protective types. Or
other suggestion may be linked with shift work of some professions, working in shifts
may made persons to be exposed to heavier workloads, higher demands, poor
psychosocial work environments, reduced physical activity, and in addition to the
probability of being with less education (WHO, 2002). Other suggestion may be due
to the elevated exposure to some carcinogens found among some of the industrial and
agricultural work places (WHO, 2002).

Having class Il  previous occupation did not affect the risk of the disease
development, OR with 95% confidence interval was 0.76 (0.3-1.88) it may goes

towards protection but it did not reach significant level.

The duration of previous working when was compared between working for less than
10 years and working for between 11-20 years, results showed the risk was not
affected by the increase in working years, OR with confidence interval which did not
reach significant 0.63(0.16-2.38) and the same was when comparing to those working
for more than 20 years 0.81 (0.23-2.85). These results haven't been able to provide an
association between increase in the duration of the previous occupation and the risk of

CRC, p value of the Chi square test was insignificant too.

4.2.2 Non modifiable factors
Table 4.5 shows the findings related to the family history of any type of cancer in

addition to CRC type, moreover it shows the results of having diabetes mellitus.

4.2.2.1 Family history of CRC and other types of cancer.

As shown in Table 4.5 the study findings revealed that there were some differences in
having one or more persons of the family with a history of any other type of cancer.
CRC patients had more persons of family history of various type of cancer (31.8%)
while the history was (22.7%) in controls, but these percentages difference did not
reach a statistical significance level to link between having a family history of other
types of cancer and the development of the CRC, OR was 1.59 with 95% confidence

51


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chow%20WH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chow%20WH%22%5BAuthor%5D

interval between (0.78- 3.23), P value of Chi square test was 0.16 stating the no
relation between the history of other type of cancer in the family and the disease

occurrence.

Table 4.5: Family history of cancer and having diabetes mellitus

Item Case Control P value OR (95% Confidence
No % No % Interval)
Cancer F. H. 0.16 1.59 (0.78- 3.23)
Yes 21 31.8 30 22.7
No 45 68.2 102 773
CRCF. H. 0.004 4.2 (1.35-13.54)
Yes 11 16.7 6 4.5
No 55 833 126 955
D.M 0.4 0.74 (0.33- 1.6)
Yes 13 19.7 33 25.0
No 53 80.3 99 75.0

*Cancer F.H: Having cancer family history. CRC F.H: Having CRC family history.
D.M: Having diabetes mellitus

Table 4.5 also shows that the percent of CRC patients who had a family history of the
same disease was 16.7, while controls had 4.5%, the value of OR was 4.2 with 95%
confidence interval (1.35-13.54), while P value of Chi square test was 0.004
producing a positive association with family history to give a higher risk of having the
disease by nearly four times. Family history of CRC introduces a fair relation
between this history and the increase of the chance to develop CRC. This relation has
been compatible with a study conducted in Iran stating; persons with positive family
history of CRC were of increased risk by 4.5-fold (Safaee et al., 2010).

4.2.2.2 Diabetes mellitus

Suffering from diabetes was slightly higher in the control group (25.0%), than
(19.7%) in the cases group; statistics find out that no connection between being a
diabetic patient and the greater risk to become a CRC patient, OR 0.74 with 95 %
confidence (0.33- 1.6), Chi square test P value was 0.4 representing no significance.
This study results did not support the hypothesis linking between diabetes and CRC
(He et al, 2010; Franco et al, 2005); this result may be justified that it may take 4 to 8
years of diabetes to increase CRC risk (Flood et al., 2010).
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4.2.2.3 Chronic bowel disturbances
Patients with chronic bowel disturbances were (90.9%), while (18.9%) of controls

were having such disturbances represented by Table 4.6.

OR obtained in the conducted study was 42.8 with 95% confidence interval of (15.5-
124.7) and p value of the Chi square test of 0.00 which is considered a high statistical
significant result giving the evidence of strong relationship between chronic bowel
disturbances and increased risk of CRC occurrence. Persons with these disturbances
were of 42.8 times of more risk than those who do not suffer from such disturbances
to have CRC.

Table 4.6: Chronic bowel disturbances and gallbladder problems

Item Case Control Pvalue OR (95% Confidence
No % No % Interval)

CBD 0.00 42.8 (15.5- 124.7)
Yes 60 909 25 189

No 6 9.1 107 811

CBD Years 0.95 1.05 (0.16- 8.45)
<10 years 55 917 23 920

>10 years 5 8.3 2 8.0

Cholecystitis 0.58 1.2 (0.6 -2.7)
Yes 12 182 20 152

No 54 818 112 8438

Cholecystectomy 0.88 1.1 (0.43 - 2.6)
Yes 10 152 19 144

No 56 84.8 113 85.6

*CBD: Chronic Bowel Disturbances

These results are supported by the proposition that long periods for inflammation
trigger the dysplasia of cells (the appearance of abnormal cells but not like true cancer
cells); these cells can convert to cancers at any time (Goodbrand & Steele, 2008;
American cancer society, 2010). This outcome may, to some extent agree with other
study suggesting that rectum cancer may be increased with the increase of bowel

movement, but not with colon and constipation (Simons et al., 2010).
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The study has not been able to link between duration differences (10 years less or
more) of chronic bowel disease as majority of participants were having bowel
disturbances of less than 10 years, cases were of (91.7%) while controls were
(92.0%). In risk OR was 1.05 with 95 % confidence interval (0.16- 8.45) and 0.95 of

the P value that did not meet significance.

4.2.2.4 Cholecystitis and Cholecystectomy

Differences between cases and controls in suffering from cholecystitis were small as
shown in Table 4.6, (18.2%) of cases and (15.2%) of controls; these differences were
deficit to get a significant level, giving the indication that no association has been
confirmed between the inflammation of gallbladder and the hazard of CRC by this
study. OR was 1.2 with 95% confidence interval (0.6 - 2.7) and P value of the Chi
square test was of 0.58. This observed result has sustained the assumption of no
relation between cholecystitis and enhancing of CRC development (Mercer et al.,
1995; Lin et al., 2010) and contradict with the study supporting the cholecystitis
relation with CRC (Siddiqui et al., 2009).

Cholecystectomy findings shown in Table 4.6 gave that CRC cases (15.2%) were of
very small higher difference in controls (14.4%), these figures introduce OR of 1.1
with 95% confidence interval (0.43 - 2.6) and P value of the Chi square test 0.88;
these values show that removing gallbladder was with no matter to a further risk for
becoming a CRC patient. A study may interpret this result that it needs at least 10
years to have the effect of cholecystectomy in raising the risk of CRC (Mannes et al,
1984). Or theses findings may be matched with a necropsy study conducted in
London, resulting in this no relation (Mercer et al., 1995).

The researcher tried to examine the effect of inflammatory bowel diseases (ulcerative
colitis and Chrons disease) and Familial Polyposis Adenomatous, but subjects were
unfamiliar with the scientific names of the disease and usually they were relevant with
the symptoms they were suffering from, but without having enough information about
the disease, so the researcher decided to cancel their related questions from being

analyzed.
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4.2.3 Modifiable factors

4.2.3.1 Dietary habits

Findings for dietary habits will be presented according to food and drinks type,
besides their preference.

4.2.3.1.1 Meat intake

All types of meat including beef, lamb, chicken, fish, canned and cold meat were
examined for their relation with the carcinogenesis process of CRC as represented in
Table 4.7.

Regularly having beef was nearly the same between cases and controls with very little
increase in controls, results were 80.3% and 81.8% respectively, accordingly OR with
95% confidence interval was 0.91 (0.4- 2.05) while Chi square test P value was 0.79
nearly all showing no significance and no relation between regular intake of this type

of meat and enhancing CRC.

Table 4.7: Meat intake (all types)

Item Case Control P value OR (95% Confidence
Interval)

No % No %
Beef 0.79 0.91 (0.4- 2.05)
Regularly 53 80.3 108 8138
Less Regular 13 197 24 182
Lamb 0.2 1.8 (0.67 - 4.76)
Regularly 10 152 12 91
Less Regular 56 848 120 90.9
Chicken 0.68 0.79 (0.22 - 2.91)
Regular 61 924 124 939
Less Regular 5 7.6 8 6.1
Fish 0.75 1.1(0.57-2.1)
Regular 24 364 45 341
Less regular 42 63.6 87 659
Canned Meat 0.7 0.86 (0.38 —1.95)
Regular 12 182 27 205

Less regular 54 818 105 795

About regular lamb intake; findings raised that cases group (15.2%) used to eat lamb

more regularly than controls (9.1%) but this difference was of no significance to
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increase the risk of CRC resulting in an OR with 95% confidence interval of 1.8
(0.67 - 4.76) and P value of the Chi square test 0.2.

Regarding the regular intake of chicken, both cases and controls were having this type
of meat nearly with the same frequency 92.4% and 93.9% with a minute increase in
controls but this was unable to make significance results to affect the risk of CRC by
making an OR with 95% confidence interval of 0.79 (0.22 - 2.91) with 0.68 P value of
the Chi square test.

Fish regular eating was with small higher levels in cases 36.4% than controls 34.1%;
this small difference did not give a statistical considerable difference that OR with
95% confidence interval was 1.1 (0.57 - 2.1) and Chi square test P value was 0.75;
revealing no link between regular fish intake and the risk of CRC.

Results differences of regular intake of canned meat were nearly the same of that of
other type of meat, that controls 20.5% were of small higher in regular intake of this
type than cases 18.2% did, but this difference was of no significance to link between
this type of meat and CRC risk, the OR with 95% confidence interval was 0.86 (0.38
—1.95) and the P value of the Chi square test was 0.7.

No type of meat had the significant level to indicate its hazard on the process of
having CRC. These study results did not match with those observing the effect of red
meat and it's content to increase the potential hazard of CRC (Boyle & Langman,
2001; Flood et al., 2008; Gonzalez & Riboli, 2010). Otherwise the obtained results
may be supported by a study summarizing some of previously performed prospective
studies about the correlation between higher consumption of red meat and CRC,
raising the idea that these prospective studies collectively gave smaller association
between them, and the most risks were below 1.5 (Alexander & Cushing , 2010). In
addition, meat results could be explained by small amounts rather than the frequency
of meat intake which may be taken by subjects either for red, canned meat, chicken or

fish; these amounts of either type may not enough to promote or protect from CRC.

4.2.3.1.2 Meat processing methods and fats used
As found in Table 4.8 the majority of participants were processing meat with low fat
methods, percents were 75.8% for cases and 72.7% for controls, when comparing

those who were using low fat to those using high fat in meat processing OR with 95%
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confidence interval was 0.7 (0.26-1.8), and when comparing persons who use low fat
preparing with those using all types of fat in the processing, the given OR with 95%
confidence interval was 1.1 (0.39 -3.03); both were with no statistical significant to
link between the type of fat used in the processing of meat and CRC risk.

Table 4.8: Processing methods of all types of meat and used fat

ltem Case Control P value OR

No % No %

Meat

High fat 8 12.1 22 16.7 0.42 0.7 (0.26-1.8)
Low fat 50 75.8 9% 727 - 1.0

All types 8 12.1 14 10.6 0.84 1.1 (0.39 -3.03)
Chicken

High fat 21 36.8 47 38.2 0.7 1.17 (0.48-2.88)
Low fat 13 22.8 34 276 - 1.0

All types 23 40.4 42 341 0.38 1.43 (0.59-3.52)
Fish

High fat 46 80.7 65 55.6 0.001 6.6 (1.77-29.08)
Low fat 3 5.3 28 239 - 1.0

All Type 8 140 24 20.5 0.1 3.11 (0.64 -16.89)
Fat 1.0 1.0 (0.46- 2.18)
Saturated & Mixed 14 21.2 28 212

Unsaturated 52 78.8 104 78.8

*Low fat: low fat processing. High fat: high fat processing. All types: Mixing
between low and high fat processing

Chicken processing was compared for either being prepared using low or high fat;
nearly both cases 36.8% and controls 38.2% were using high fats in the processing of
chicken by near frequencies; the introduced an OR with 95% confidence interval was
of 1.17 (0.48-2.88); this gives no significance to correlate between the fat used in
chicken processing and the risk of CRC, also no significance resulted when
comparing between using low fat and mixing between all types of fat giving an OR of
1.43 (0.59-3.52).

Regarding to the processing of fish, some considerable differences were found among

participants, when comparing those using low fat processing to those using methods
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of high fat, cases were more to use fat processing in preparing fish (frying 80.7%)
than controls (55.6%); these differences has reached significance to have an OR with
95% confidence interval of 6.6 (1.77-29.08) and a Chi square test P value of 0.001.
which means that using high fats methods in fish processing may increase the risk of
getting CRC by 6.6 times than those with low fats. This evidence has been
strengthened by theory that high temperatures in the frying processing may generate
carcinogens and may encourage CRC appearance (Guesmi et al., 2010). When
comparing between those using low fat method to those mixing between low and high
fat in fish preparing, OR with 95% confidence interval was 3.11 (0.64 -16.89) and P

value of the Chi square test of 0.1 which was not to reach significance .

Comparison between types of fats being used generally in cooking (either being
saturated or unsaturated) has been performed among cases and controls; it had been
observed that cases and controls use saturated or mix between these two types with
the same percents, 21.2 % of both cases and controls were using saturated or mix
between the two types when comparing between the two types of use the obtained OR
with 95% confidence interval was 1.0 (0.46- 2.18) indicating no relation between the
fat type used in cooking and CRC increasing of risk, that participants who were using
unsaturated fat were 78.8%, with the remaining percent to mix between saturated and

unsaturated types in cooking.

4.2.3.1.3 Other types of diets

Comparing between cases and controls for their different patterns of diet has been
established; it was done to assess the relation between these diets and the development
of CRC. Comparisons gave various evidences of correlation and outcomes as shown
in Table 4.9.

The study showed that (97.0%) of controls were having vegetables of more regularly
than cases (93.9%). Also having salads more regularly was higher for controls
(94.7%) than cases (89.8%) as well. Regular vegetables and salads intake failed to
reach a statistical significant level in their differences between cases and controls.

OR's and P values of the Chi square test for both vegetables and salad intake
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Table 4.9: Types of food that may relate to CRC

Item Cases Controls  Pvalue CR (95% Confidence

Interval)
No % No %
Vegetables 0.31 0.48 (0.1- 2.4)
Regularly 62 939 128 97.0
Less Regular 4 6.1 4 3.0
Salad 0.21 0.49 (0.14- 1.76)
Regularly 53 89.8 125 947
Less 6 10.2 7 5.3
Regularly
Fruits 0.02 0.3 (0.09-0.98)
Regular 57 864 126 955
Less Regular 9 13.6 6 4.5
Cereals 0.036 0.5 (0.25- 0.96)
Regular 17 258 54 409
Less Regular 49 742 78 59.1
Beans 0.86 1.09 (0.36 - 3.4)

Regularly 60 909 119 90.2
Less Regular 6 9.1 13 938
Falafel 0.06 2.57 (0. 87 -8.17)
Regularly 61 924 109 82.6
Less Regular 5 7.6 23 174

White bread 0.14 0.47 (0.15- 1.45)
Regular 58 87.9 124 939
Less Regular 8 12.1 8 6.1
Bran Bread 0.02 0.44 (0.21- 0.94)

Regularly 13 197 47 35.6
LessRegular 53 80.3 85 64.4

respectively were 0.48 (0.1- 2.4), P value 0.31 and 0.49 (0.14- 1.76) P value of 0.22,
these observations which are shown by this study are with no relationships between
CRC and the increased consumption of vegetables or salad, which goes with some
results of previous studies that denying the relation of reducing the risk of CRC by

high consumption of vegetables (Schatzkin et al., 2007).
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Comparing among cases and controls in fruit intake has found that (95.5%) of
controls were consuming fruits more regularly than (86.4%) of cases. Fruits have
been able to accomplish a significant alterations, OR with 95% confidence interval
was 0.3 (0.09-.98) and Chi square test P value of 0.02, thus confirming the idea that,
the more frequent to eat fruit the more protection from CRC is gained, this result gave
power to the theory of the protective effect of the increased fruit ingestion and the
lower risk of CRC (Uchida & et al., 2010; Ramadas & Kandiah, 2009).

Comparisons of cereals intake were of some variation among subjects, that the percent
of control group who regularly had cereals was (40.9%) and it was higher than that
percent of cases group (25.8%) which has the ability to support the inverse
relationships between CRC and cereals intake. From that finding; cereals found to be
another type of food that was of significance in the protection from CRC. OR was 0.5
with 95% confidence interval (0.26- 0.96) and p value of 0.036 for the Chi square test,
the study was matching with the theory of cereals protection effect (Schatzkin et al.,
2007).

On the other hand, Falafel, a traditional type of food of the Palestinian society, was
tested as a type of fried food for its risk, 92.4% of cases were more regular to eat
Falafel than controls 82.6%, the difference between cases and controls was nearly
about to reach significance that OR was 2.6; 95% confidence interval 2.57 (0. 87 -
8.17), and P value 0.06. These findings may point to a link between the increase of
eating Falafel and being a CRC patient and the risk is increased by 2.6 times, thus
may be by the role of deep frying effect to promote CRC by producing carcinogens
through the frying process (Guesmi et al., 2010).

For beans intake cases and controls were the same in their frequency of taking this
type of food, and results revealed no significance to find out any association between
the increase of eating beans and CRC development as OR was 1.09 (0.36 - 3.4) and
Chi square test P value was 0.86, this finding didn't agree with the most of the studies
confirming the role of legumes in the reduction of colorectal adenomas which are the
precursors of CRC (Agurs-Collins et al, 2006); the suggested protective action of
beans as a type of legumes did not succeed to appear in this study, the reason may be

that people almost eat beans besides falafel that may enhance the risk.
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About bread, the two types of bread which were examined gave different results, thus
bran bread was of some variation among participants, that (19.7%) of cases were less
regular in having bran bread than controls (35.6%). OR was 0.44 and 95 %
confidence interval (0.21- 0.94) while P value of 0.02. The protective role of taking
bran bread against CRC was well confirmed by this study, which was agreeing with
the study suggesting the protective role of fibers found in grains (Schatzkin et al.,
2007). While there were little differences in eating white bread among cases and
controls, OR with 95% confidence interval was 0.47 (0.15- 1.45) with Chi square test
P value of 0.14 suggesting that white bread was of no link to affect the occurrence of
CRC.

Table 4.10: Dairy Products

Item Case Control P value OR (95% Confidence

Interval)

No % No %

Cheese 0.17 0.52 (0.18 - 1.48)
Regularly 57 86.4 122 924

Less Regular 9 13.6 10 7.6

Milk 0.61 0.86 (0.45-1.6)
Regularly 37 56.1 79 59.8

Less Regular 29 439 53 40.2

Yogurt 0.39 0.74 (0.35- 1.57)
Regular 49 742 105 795

Less Regular 17 25.8 27 20.5

Many types of dairy products (cheese, milk and yogurt) have been tested to examine
its regular intake associations with CRC as shown in Table (4.10); all of those types
were of no relation with emergence of CRC disease in spite of having of some
differences in their intake between cases and controls. Results were as followed:
More cheese intake was found through controls (92.4%) against (86.4%) of cases, but
it could not reach significant level. OR with 95% confidence interval was 0.52 (0.18
- 1.48) and 0.17 P value of the Chi square test, this pointed to the no link between risk
of CRC and eating cheese.
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About drinking milk and yogurt, differences among cases and controls in the drinking
of these types of dairy products were little and have not been considered valuable to
indicate a relation between the frequency of their drinking and having CRC. OR for
drinking milk with 95% confidence interval was 0.86 (0.45- 1.6) and p value of the
Chi square test of 0.61, while for drinking yogurt OR was 0.74 with 95% confidence
interval (0.35 - 1.57) and 0.39 p value of the Chi square test.

The results related to the dairy products may partially match with a meta analysis
conducted for the evaluation of the studies related to this issue; it gave the evidence
that milk was unrelated to protect from rectal cancer, the inverse relationship of dairy
products intake was for the cancer of the distal part of colon rather than its other parts
(Huncharek et al., 2009), thus the obtained results may be due to the variation in the
affected parts of colon for the available cases. An additional prospective study may
support the evidences obtained, it had been conducted for cohorts of females from the
United States of America. It suggested no significant association present between
CRC and the intake of diet of calcium content (Lin, J., et al., 2005); the current study
conducted in Gaza strip consisted of about 60% of females participants, which may

explain the same results obtained from United States.

Table 4.11: Coffee and soft drinks

Item Cases Controls Pvalue OR (95% confidence
No % No % interval)

Coffee 0.15 0.65 (0.34- 1.2)

Regularly 32 48,5 78 59.1

Less Regularly 34 515 54 40.9

Soft Drinks 0.57 1.2 (0.59 - 2.49)

Regularly 49 74.2 93 70.5

Less Regular 17 25.8 39 29.5

Testing coffee dinking as shown in Table 4.11 revealed that (59.1%) of controls
showed an increase in drinking coffee than (48.5%) for cases, OR of 95% confidence
interval was 0.65 (0.34- 1.2) and p value of 0.15. The suggested role of coffee in the
protection from CRC has not been proved by this study; these results were matching
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with some other studies observing that there was no relation between the increase in
coffee drinking and the reduction of CRC incidence (Bidel et al., 2010).

About drinking soft drinks, despite of the presence an increase in cases (74.2%) in the
intake of such drinks than controls (70.5%), but it was of no significance, OR with
95% confidence interval was 1.2 (0.59 - 2.49), P value 0.57 as shown in Table 4.11.
The study revealed that soft drinks were of no risk to improve the process of CRC
formation. These results are similar with those appeared from a pooled analysis of 13
cohort studies to find the relation with its drinking and to give no increased risk of
CRC (Zhang et al, 2010).

4.2.3.1.4 Food preference

The degree of favoring food was examined through this study. It was done trying to
link the disease with some food variables; this testing was performed as another tool
in which the frequency may fail to prove it's relation with CRC and either being a risk
or a protection factor from the disease. The effect of these variables may be enhanced
by the amount taken when being favored and to create the proposed action. Results
for favoring food are shown in Table 4.12.

Favoring red meat has been shown from this study to be with more preference among
(54.5%) of cases than (36.4%) of controls, OR with 95% confidence interval of 2.1
(1.1-4.0), Chi square test was of significant p value 0.01, which may give a hint to the
relation between increase risk of CRC and the increased intake of red meat. This
result showed that preferring to eat red meat may increase the risk of CRC by nearly
two times. This result may agree with the suggestion of such a relation of CRC in
some studies (Boyle & Langman, 2001; Flood et al., 2008; Gonzalez & Riboli, 2010).

The preference of eating chicken was assessed, the results showed that (65.2%) of
controls were with higher preference to intake chicken and making it as the first
choice of types of meat taken than (57.6%) of cases, OR with 95% of confidence
interval was 0.73 (0.38- 1.38) while P value was 0.29. The researcher proposed a
justification of this result that it might be improved towards the inverse association

due to its less fat content (Chao et al., 2005) if the sample sized was enlarged.
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Table 4.12: Food preferences

ltem Cases Controls P value OR

No % No %

Red Meat 0.01 2.1 (1.1-4.0)
High extent 36 54.5 48 36.4
Some extent & 30 45,5 84 63.6
Never
Chicken 0.29 0.73 (0.38- 1.39)
High extent 38 57.6 86 65.2
Some extent & 28 42.4 46 34.8
Never
Fish 0.28 1.5 (0.68- 3.36)
High extent 54 81.8 99 75.0
Some extent & 12 18.2 33 25.0 0.52
Never
Vegetables 0.05 0.51 (0.24-1.0)
High extent 46 69.7 108 81.8
Some extent & 20 30.3 24 18.2
Never
Fruits 0.55 0.77 (0.31- 1.97)
High extent 56 848 116 879
Some extent & 10 15.2 16 12.1
Never
0.54 0.83 (0.44- 1.57)

Dairy products
High extent 34 51.5 74  56.1

Some extent & 32 48.5 58 439
Never

Making fish as the first choice among types of meat in eating did not much differ
among subjects; that (81.8%) cases were to prefer eating fish more than (75.0%)
controls, results did not make a significance in the reduction of CRC, its OR with 95%
of confidence interval was 1.5 (0.68- 3.36) and Chi square test gave a P value of 0.28.
This appeared as nearly an increase in risk among cases for high consumption of fish,
but it may be due to the increase of high fat in its processing (frying) among cases
(80.7%) and p value 0.001.
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Controls with (81.8%) were preferring to eat vegetables with a higher percent from
that of cases (69.7%). Controls were preferring to eat vegetables to a higher extent
than of cases, OR with 95% of confidence interval was 0.51 (0.24-1.0), Chi square
test gave a P value of 0.05 to marginally confirming the suggested relation between
the role of plenty amount of fibers found in vegetables (Flood et al., 2008; Boyle and
Langman, 2001). Preferring to eat vegetables to a higher extent seemed to give an
inverse relationship between its increased consumption and the lower CRC risk
introduced.

The preference of having fruit among cases (84.8%) and controls (87.9%) was of
small differences, which had not the ability to reach significance, OR with 95% of
confidence interval was 0.77 (0.31- 1.97), with the p value the Chi square test 0.55.
This result may be explained by the researcher that cases may like to eat fruits but
actually they did not eat them much; the reason may relate this finding with the
economic status of cases with 47.0 % of them were of low income and with less

ability to provide fruits in their diet in higher amounts.

Preferring to have dairy products was with few differences among cases and controls,
percentages were 51.5 and 56.1 for cases and controls respectively, this difference
was not able to reach statistical significant level to link between its preference and the
disease risk, this results was matched with a study suggested this no relation (Lin et
al., 2005).

4.2.3.2 Supplementations and medications

Table 4.13 shows the obtained results for testing of the intake of some
supplementation (Calcium, Vitamin D and Folic acid) and medications (Aspirin and
contraceptives) that may affect the risk of CRC.

About calcium the study noticed that a higher intake of calcium was among (25.0%)
of the controls by nearly twice more than cases (10.6%). OR and 95% confidence
interval was able to confirm this relation 0.36 (0.13- 0.91) and P value 0.01 which
point to the inverse association between higher calcium intake and the initiation of
CRC. The obtained observation was matching with various studies confirming such a
relation (Park et al., 2007; American cancer society, 2010; Gonzalez & Riboli, 2010).

65


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gonzalez%20CA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Riboli%20E%22%5BAuthor%5D

When studying the differences in the duration of the taken calcium there were no

significance, as little difference in the durations were among cases and controls.

Although differences in vitamin D ingestion were present among (6.1%) of cases and
(11.4%) of controls, the suggested protecting outcome of its use was not confirmed by
the conducted study, OR with 95% confidence interval was 0.5 (0.13- 1.7) and P
value of 0.23 which was of no significance. It may be due to the lower percents in

taking this type of vitamin in the general study population as a whole (9.6%).

Table 4.13: Supplementations and medications

Item Cases Controls P value OR (95 % Confidence
No % No % Interval)

Aspirin 0.07 0.56 (0.28 - 1.1)
Yes 18 273 53 40.2

No 48 72.7 79 59.8

Calcium 0.01 0.36 (0.13- 0.91)
Yes 7 106 33 250

No 50 894 99 750

Calcium Duration 0.81 0.75 (0.03 -8.97)
<4 years 6 857 27 818

> 4 years 1 143 6 18.2

Vitamin D 0.23 0.5(0.13-1.7)
Yes 4 61 15 114

No 62 939 117 886

Folic Acid 0.69 0.86 (0.36 -1.98)
Yes 11 167 25 189

No 55 833 107 811

Contraceptives 0.61 0.81 (0.33- 1.98)
Yes 12 300 27 346

No 28 700 51 654

Folic acid consumption was of small differences among cases (16.7%) and controls
(18.9%), OR with 95 % confidence interval 0.86 (0.36 -1.98), P value was 0.69 which
refer to the unrelated association between taking folic acid and CRC hazard by the
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absent of the statistical significance, this raised result may be matched with other
studies that found out the non protective consequence of this supplement (American
cancer society, 2010), the reduced percent of folic acid consumption among all of the
study participants (both case and controls), 18.1% of the total sample may lead to this

risen result.

Testing regular aspirin intake found that about (40.2%) of the controls were noticed to
have a higher regular use of aspirin than (27.3%) of cases by nearly one and a half
time, OR with 95% confidence interval was 0.56 (0.28 - 1.1) and P value of the Chi
square test was 0.07 as shown in Table 4.13. Regular use of aspirin was about to
reach significance to confirm the suggested protective effect of aspirin intake and
decrease the risk of CRC (Baron et al., 2003; American cancer society, 2010; Thun et
al., 2010). The bit difference of the p value might have been influenced by the small

sample size which may affect these results.

Contraceptive intake which was supposed to protect against CRC was unassociated to
do this action in this current study, the tiny difference between cases (30.0%) and
controls (34.6%) were of no significance OR 0.81 (0.33- 1.98) and 0.614 P value.
This result may be interpreted by the strongest reduction in risk was among current
users only (Calle et al., 1995), also the total percentage of contraceptive users in the

study population was generally low.
4.2.3.3 Life style

4.2.3.3.1 Physical activity
Some patterns of physical activities were tested in this study for observing their role
in either the risk of or the protection from CRC, Table 4.14 will illustrate the achieved

result through this study.

Although about (45%) of the controls were walking regularly, which resembled nearly
half of them, cases (43.9%) were also almost with same percent to walk regularly,
which was nearly the same of controls; the influence of walking practice as a physical
activity in the protection against CRC was absent in this study through the non
statistical significant obtained, OR with 95% confidence interval 0.94 (0.5 - 1.7) and
0.83 P value. This finding may contradict with the study suggesting the protection
role of walking against CRC (Halle & Schoenberg, 2009). The walking duration
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taken by controls could be with short times which is not enough to provide the
protection effect from the disease, thus may explain this result, or other tool may be

proposed to measure the exerted physical activity by participants.

Regular home exercise was also of little differences between cases (14.4%) and
controls (13.6%) which was of no significance in this study as cases and controls were
nearly the same in practicing these exercises, OR 0.94, 95% confidence interval of
(0.37 - 2.37), and P value of 0.88. This obtained finding may appear as a result of the
lower percent of practicing home exercise among all participants and might reveals

that minority of the population were to play such exercises.

Table 4.14: Types of Physical activity and CRC

Item Cases Controls P value OR (95 % Confidence
No % No % Interval)

Walking 0.83 0.94 (0.5-1.7)

Regularly 29 439 60 45.5

less Regular 37 561 72 54.5

Home Exercise 0.88 0.94 (0.37-2.37)

Regular 9 136 19 14.4

Less regular 57 864 113 856

Watching T.V

<an hour 27 458 46 35.4 - 1.0

>1 <2 hours 16 271 41 315  0.28 0.66 (0.29 -1.5)

> 2 hours 16 27.1 43 33.1 0.22 0.63 (0.28- 1.42)

Internet 0.35 0.48 (0.07- 2.57)

<1 hour 64 970 124 939

> 1 hour 2 3.0 8 6.1

Home Cleaning 0.28 0.72 (0.37-1.39)

Daily & Regular 40 60.6 90 68.2

Less Regular 26 394 42 318

Times spent in watching television were studied to be as an indicator of less exerted
effort and activity by participants. Controls were watching television for more
durations than cases did, but it appeared with a small difference, ORs and P value of
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the Chi square test was of no significant to have a relation between increase of
watching television duration to increase the risk of initiating CRC, disclaiming the
theory stating that reducing physical activity may be a trigger for the risk to develop
CRC (Boyle and Leon, 2002).

Also using internet for long times did not give a link between making less physical
activity and CRC, the duration spent in using internet was short in both controls
(93.9%) and cases (97.0%), OR and with 95% confidence interval 0.48 (0.07- 2.57), P
value was 0.35. Generally the prevalence of using internet was low among all of the
study participants, that about 94.9% of the participants was using internet for an hour
or less per week, this evidence may be due to the reason that participants were almost

females who tend not to use internet.

Findings when examining regular home cleaning were of the same result of other
studied physical activity to be with no significance, (39.4%) cases were less regular to
perform their home cleaning by themselves, but it was with little differences in
relation to controls (31.8%), OR with 95% confidence interval was 0.72 (0.37-1.39)
and P value of the Chi square test was 0.28. These findings may match with the
studies suggesting that just only the recreational physical activity spent is the type of

activity which may decrease the CRC hazard (Boyle and Leon, 2002).

4.2.3.3.2 Smoking

Smoking habit was with little differences among cases (19.7%) and controls (22.7%),
OR with 95% confidence interval was 0.83 (0.4- 1.7), and P value 0.62 for the Chi
square test, which did not point out to a significant relation between smoking habit to

increase the risk of CRC.

As presented in Table 4.15; this result of the study may relate to a little extent to other
study suggesting that smoking habit was with a marginal significance in increasing
the chance of CRC occurrence (Nordenvall et al., 2011), another idea for the
justification of this result, that cases could be of more colon cancer than rectum with
the latest to be the more influence with the increased hazard by tobacco smoking
(Zhao et al., 2010; Nordenvall et al., 2011).
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Table 4.15: Smoking and obesity

Item Case Control Pvalue OR (95% Confidence
NG 0% No 9% Interval)
Smoking 0.62 0.83(0.4-1.7)
Yes 13 19.7 30 22.7
No 53 803 102 773
Secondary Smoking 0.47 1.2 (0.68- 2.3)
Yes 30 455 53 40.2
No 36 545 79 59.8
Obesity 0.15 1.5(0.81- 2.9)
Obese 31 470 48 364
Not Obese 35 530 84 636

Also the positive association between tobacco smoking and CRC may could not be
proven by this study due to the higher percent of females participation (60.4%), who
may tend not to smoke rather than males (39.6%) who may of more to get use of this
habit.

Regarding being a secondary smoker, Table 4.15 showed that (45.5%) of cases were
of higher exposure to smoking from closed persons who practicing this habit than
controls (40.2%), these few difference did not give a significance in raising the risk
of CRC. OR with 95% confidence interval was 1.2 (0.68- 2.3), P value with 0.47.

4.2.3.3.3 Obesity

Checking the relation between obesity and CRC in this study had revealed some
differences among cases and controls for being obese, it was (47.0%) and (36.4%) for
cases and controls respectively as seen from Table 15. These introduced differences
totally among both gender in the study was not of significance level, OR with 95%
confidence interval was 1.5 (0.81- 2.9), and P value was 0.15. But separately when
examining these differences among females, cases (57.5%) were obese against
(37.5%) of controls who were obese, OR with 95% confidence interval was 2.2 (1.04-
4.88), P value of the Chi square test was 0.03, thus a statistical significance evidence
showed that the increase in CRC risk for obese women to be by nearly two times of

more risk than non obese to get CRC. About men the results were different that
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controls (32.7%) were faintly of more obese than case (30.8%), the difference were
not significant to create a relation with the risk of CRC and being obese. OR with
95% confidence interval was 0.92 (0.33- 2.5), Chi square P value was 0.86.

Obesity findings were different from some other studies suggesting that the risk of
CRC was increased for obese men rather than women (American cancer society,
2010), thus may be related to the decreased male participants in this study (39.4.%),
which may results in the failure to prove the risk. Moreover, about the discovery of
the obese female risk, a study suggested the increased risk of obese women in rectal
cancer types (Campbell et al., 2004), which perhaps present in the sample for being of

more than that of colon type for the female participants.

According the examination of alcohol drinking as a life style risk factor of CRC, this
variable was denied making consideration to the conservative nature of the Palestinian

society.

4.2.3.4 Health education and knowledge
Table 4.16 shows the study observations related to certain types of health educational
lectures and the health knowledge in affecting the risk of CRC.

The study showed that nearly almost of the participants had not attended any lectures
educating about CRC and its related risk factors or even about the factors that may
protect against this disease. 7 subjects only of the control group had attended such
lectures comparing with only one person in the cases group, but this difference was of
no significance to correlate between such lectures and the protection from CRC.
Attending CRC related lectures OR with 95% confidence interval was 0.28 (0.03 -
2.3), P value of chi square test was 0.2, this no link may be due to the shortage of such
type of lectures in the presented health educational programs for the majority of the

population in general.

Attending health educational lectures about the healthy diet and healthy life style, that
should be adopted by people to improve their health was another concern of this
study; (36.4%) of controls attended more of such lectures than cases (22.7%); this
difference among cases and controls was of marginal significant level for the
protection action of attending these lectures to reduce appearance of CRC. OR with
95% confidence interval 0.52 (0.26- 1.0), P value of the chi square test was 0.05.
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These finding may support the theory suggesting that disease can be reduced by a
considerable burdens by means of diet and life style modification (Colditz, 2009;
WHO, 2009% Kirkegaard et al., 2010).

Table 4.16: Attendance of health education lectures and health knowledge

Item Case Control Pvalue OR (95 % Confidence
No % No % Interval)
CRC lectures 0.2
' 0.28(0.03-2.3)
Yes 1 15 7 5.3
No 65 985 125 947
Diet & life styles 0.05 0.51 (0.25- 1.0)
Lectures
Yes 15 227 48 36.4
No 51 773 84 636
No. of lectures
Don’t attend 51 773 84 636 - 1.0
1-4 times 10 152 37 280 0.03 0.45 (0.19-1.0)
> 4 times 5 7.5 11 8.4 0.41 0.75 (0.21- 2.51)
CRC Knowledge 0.08 0.59 (0.3-1.13)
Yes 23 348 63 47.7
No 43 652 69 523
Fiber rich food 0.009 2.38 (1.17 - 4.86)
little 50 758 75 56.8
Medium & Good 16 242 57 432

Although controls were attending of more lectures than cases, marginal significant
appeared only when comparing the group whom attended (1- 4 times) to persons who
did not attend lectures at all OR of 95% confidence interval 0.45 (0.19-1.0) and P
value of the Chi square test was 0.039, while when comparing the group who attended
lectures of more than 4 times to who did not attend lectures, the gained results failed
to introduce a relation to obtain a trend in the reduction of risk to develop CRC when
increasing the number of attending lectures times. P value of the Chi square test was
0.41 whereas OR of 95% confidence interval was 0.75 (0.21- 2.51). It may be due to
decreased number of participant to attend such lectures of more than 4 times of about
8% of them.
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The assessed knowledge about CRC and its related risk factors enhancing its progress
among cases and controls introduced some differences, (47.7%) of the controls were
of more knowledge about the disease and it's risk factors than cases knowledge
(34.8%), significance of these differences were about to be obtained. OR with 95%
confidence interval was 0.59 (0.3- 1.13) and Chi square P value was 0.08. The
provided result may point to the need of other studies that may provide a better
association between the increase of awareness of this disease among population and a
further reduction of its appearance.

The knowledge about fiber rich food had been also of elevated differences among
controls, (43.2%) of the controls were of higher knowledge than cases (24.2%) about
food rich in fibers, and that may protect against CRC, OR with 95% confidence
interval 2.4 (1.2 - 4.6), P value of Chi square test was 0.009. The result indicates that
poor knowledge about fiber rich food could increase the risk of getting CRC by 2.4
times and confirms a strong inverse association between the increase of the
knowledge about diet containing fiber to reduce CRC risk, thus the increased of this
knowledge may have a reflection or an influence in people to modify their diet to
contain more food of fiber contents to improve their health in general and become
protected from CRC.

4.2.3.5 Screening tests of colorectal cancer
Table 4.17 shows the differences of performing the screening tests related to CRC.
Table 4.17: Screening tests of CRC

Item Case Control P value OR (95% Confidence
Interval)
No % No %
FOBT 0.000 18.7 (6.29- 59.69)
Yes 28 424 5 3.8
No 38 576 127 96.2
Colonoscopy or 0.000 160.9 (46.47 -608.49)
Segm.
Yes 57 864 5 3.8
No 9 136 127 96.2

*FOBT: Fecal occult blood. Segm: Segmoidoscopy
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The findings related to the screening tests reveals that using fecal occult blood has
been performed significantly for cases (42.4%) just to facilitate their diagnosis rather
than being used as a screening test, which is supposed to be used to protect against the
development of CRC through the early detections of its related problem, whereas the

percentage of controls performing the test was too low 3.8%.

Regarding performing segmoidscopy or colonoscopy as screening tests; findings
introduced significantly that the majority of cases (86.4%) had performed one of these
tests just to confirm their diagnosis for being CRC patients, and not for the purpose of
screening to play its role in the secondary prevention of the disease. Controls
percentage of performing such tests was 3.8% and being done just for the diagnosis

purposes as well.
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Chapter 5

Conclusion and Recommendations

Conclusion

This study attempted to identify the major risk factors that may trigger the appearance
of CRC in the area of the Gaza Strip. This case control study was conducted in two
main types of the health services. It was mainly started at the two oncology clinics at
Al Shifa and European Gaza hospitals to select cases, and then matched with controls
chosen from the primary health care centers with the same locality of cases. The study
consisted of 132 subjects (66 cases and 132 controls). The study observations show
some of the risk factors that may be associated with the development of CRC. These
factors were classified to many groups:

5.1 Socioeconomic factors

The study reveals that income has been showed to affect the risk of getting CRC, that
with the decreasing in people income it increases the risk of having CRC.
Additionally, a marginal association between the educational level obtained and the
risk of CRC with the low level of education was found to increase the risk of this
disease. Low profession also resembles as risk, that’s when having a previous
occupation of this type an increase of CRC risk occurred.

About the other socioeconomic factors the study failed to prove the association with
other related factors such as marital status, number of family members, current
occupation and the duration of working either of the current or the previous ones,

besides living outside the strip for long periods.

5.2 Non modifiable factors

Some of the studied non modifiable factors have been proven to be associated with
the risk of the disease and other has not. Family history of CRC was found to
increase the risk of the development of this disease and having any member of the
family with CRC increases the risk by nearly four times. Also, chronic bowel
disturbances were related with risk of CRC and having several types of these
disturbances for long times may be related with the risk of CRC. However, the
duration of these disturbances was not able to show a link to the CRC hazard.
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For having a family history of any other type of cancer than CRC, the study observed
that there was no relation between such a family history and the increase of risk of
CRC. Furthermore, results of diabetes mellitus gave no association to the CRC
hazard. Cholecystitis and Cholecystectomy as well have been observed not to

correlate with the risk of the tested disease.

5.3 Modifiable factors
Observations about the tested modifiable factors varied between being with increased

the risk, being with no link of the risk or being protective.

5.3.1 Dietary habits

Neither of the types of meat tested (beef, lamb, fish, chicken, and canned meat) have
been showed to associate with the increase of risk when being highly consumed. The
type which was different among the observed results was for the high consumption of
cold meat which seemed to be protective from the disease; this result could be focused
on by other studies recheck this association.

The used methods in meat processing either for being with low or high fat were of no
relation to higher the risk of CRC, except for fish processing, as the frying of fish was
observed to elevate the risk of CRC by nearly six and a half times than the low fat
preparing, where as the regular used of fat types in cooking generally, for either using

saturated or unsaturated ones was of no relation with the hazard of CRC.

Regular intake of vegetables, salad, beans and white bread were all of no relation to
neither to increase nor to decrease the CRC risk. But regular intake of fruit, cereals,
and bran bread were found to protect against the CRC. Falafel regular eating was
nearly to be observed to increase the risk of CRC, which may suggest conducting

other studies to check its effect.

Dairy products (cheese, milk and yogurt) regular intake has not seen to have an effect
on the CRC risk. Moreover regular drinking of both coffee and soft drinks did not

have an influence in either risk of or protection against the disease.

When tested the degree of food preference, observations found out that preferring to

eat red meat was to increase the risk of CRC by nearly two times, while preferring to
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eat vegetables was to protect against the disease, other food preference testing (fish,
chicken, fruits and dairy products) all were of no link either to provide more risk or to

protect against this disease.

5.3.2 Life style

Studying various types of physical activity including the effect of walking, home
exercise, and home cleaning as an example of increased activity gave no relation with
the disease, also studying watching television and using internet as examples of
decreased activity, results also did not give a relation to the risk of CRC.

Smoking as well with all of its types, frequency or duration were not found to relate to
the risk of CRC when was examined as a life style risk factor. Whereas; obesity has
been found to be a risk factor of CRC only in females, but it has not linked for males

in the area of Gaza Strip.

5.3.3 Supplementations and medications

Calcium is the element which has been shown to protect against CRC when its intake
IS increased, but its intake duration was not of any association in this study. While
neither vitamin D nor folic acid where found to give such an effect. Results from the
tested medications gives that aspirin was to indicate a protective influence when it

was regularly taken, whereas regular intake of contraceptives were of no influence.

5.3.4 Health education and knowledge

The study showed that the level of health knowledge about CRC was decreased
among the total sample in general, that it was unable to give an influence over the
development of the disease, but knowledge about fiber rich food and attending health
educational lectures about healthy diet and life style were found to decrease the risk of
CRC, but with no trend is appeared with the increasing of the attending number of

lectures to decrease the risk of the disease.

5.3.5 Screening of CRC
Screening tests of CRC were found to be performed for the diagnosis of cases rather
than being performed for controls as a method of the disease secondary prevention, in

which it may share in the protection from the disease.
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In conclusion from the socioeconomic factors, a decreased income and low profession
as a previous occupation were strongly related to the increase of the CRC risk in the
Gaza Strip area, in addition to the decreased personal educational level when being of
less than the primary school to increase the risk of CRC. Whereas marital status,
increased number of family members, current occupation and living outside the area
of Gaza Strip for long times were all of no link of the CRC risk. From the non
modifiable factors CRC family history and chronic bowel disturbances but not with its
duration was to increases the risk. While family history of other types of cancer than
CRC, diabetes mellitus, cholecystitis and cholecystectomy all were of no relation of
the disease risk. From the modifiable factors some dietary habits were majorly to
influence the risk of CRC. Fruits, cereals and bran bread when taken regularly,
besides, preferring to eat vegetables reduce the risk of CRC. Increased of Falafel
intake was nearly to increase the risk, in addition to prefer eating red meat. While
from the processing methods eating fried fish was to increase the risk of CRC. Other
types of food or its processing were of no correlation with CRC in this study. Life
styles including smoking and physical activity were also of no relation, while just
only obesity in females was found to increase the risk of this disease. Increasing
calcium and aspirin intake was to reduce the CRC risk beside to the provision of
health education and knowledge about healthy life style and food was also found to
protect from the CRC.

5.4 Recommendations of the study
1- Improving of the cancer cases registry and the archiving system at the oncology
clinics in Gaza Strip. Thus may include applying of the full electronic

documentation of patient's data, medical files, visits and appointments.

2- Giving more attention and concern to the health educational programs that may be
presented through either the primary health care centers or by other facilities of
media concentrating on the CRC related modifiable risk factors particularly dietary
habits and encouraging the healthy life styles, more over a special concern should

be given to the risky people as at target groups .

3- Making more concern to the CRC screening tests (Fecal occult blood,

segmoidscopy, and colonoscopy) which may early detect the colon and rectum
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problems, which may induce the cancer in these parts of the body, particularly to
those with more risk (those with chronic bowel disturbances and those with family
history of the disease), in addition to the special consideration given to the
efficiency, effectiveness and social aspects of using such of these tests in our

society.

4-Recommendation for future research by the encouragement of more scientific
research studies about cancer in general, and colorectal cancer in particular, these
studies to be conducted with a larger sample size and concentrating on the
variables that were able to correlate with the risk of CRC in this study, those which
was to correlate marginally with the disease and other unstudied ones. Besides
providing researchers with facilitation needed to perform of such studies in

financial and administrative manners.
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Annex 1

Colorectal Cancer Risk Factors in Gaza Governorates

A Questionnaire Introduced for thesis requirement of master of

Public Health

Serial Number 1. Case year..........

2. Control
Tel: Name
Governorate ...............
Residential status: 1-City..............

2-Camp............. Health Facility.........
3-Village............
Part | Demographic Variable
1-Age in 2- Sex 3- Marital Status
years............ 1. Male 1. Single
2. Female 2. Married
3. Divorced
4. Widow
4- No of family 5- Educational level attained....... .....years
members .........
6- Current occupation ...............
7- For how long have you been working in this occupation?..............c.cc..c.... years
8- Did you have a previous occupation?
a- Yes Mention .......... Duration......... b- No
9- What is your income range in NIS?
1- Less than 1000 NIS 2-1000 — 2000 NIS
3- 2000 — 3000 NIS 4- More than 3000 NIS

10- Could you mention your exact income in NUMDErS?.........ccccvevvvvevieeiiecnieenne. NIS

11- Did you live outside Gaza Strip before?
1- Yes 2- No (Move to Qs 15)

12- Where did you Live?.........c..........

13- For how many years did you live there?..................
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14- What was your occupation while you were living outside Gaza Strip?........c.ccccceveneen.

Part Il Non modifiable Factors & Medical History

15- Does any of your family members suffer or have suffered from any type of cancer?

1- Yes 2- No (move to Qs 17) 3- DK (move to Qs 17)
16- What’s your relation with this person? He/she is...............

1- Father 2- Mother 3- Sister

4- Brother 5- Second relative/ mention.........

17-Does any of your family members suffer from colorectal cancer?

1- Yes 2- No (move to Qs 19) 3- DK (move to Qs19)
18- What’s your relation with this person? He/she is...............

1- Father 2- Mother 3- Sister

4- Brother 5- Second relative/ mention.........

19- Have you ever suffered from any type of cancer?

1- Yes mention........ 2- No

20- Have the doctor ever told you that you suffer from diabetes mellitus?
1- Yes 2- No (move to Qs 25)

21- For how long have you been suffering from diabetes mellitus?...............

22- What type of treatment do you have? Circle all possible
1- Insulin Injection 2- Tablets 3- Food Regimen 4- Herbs

23- Is your blood sugar controlled?
1-Yes 2- No

24- Mention your last test for blood sugar level or Hbalc if possible?...........cccccovvevveirinnene.

25- Do you suffer from chronic bowel disturbances (constipation, diarrhea)?
1- Yes Describe type......... 2- No (move to Qs 27)

26- For how long have you been suffering from these disturbances?..............

27- Have the doctor ever told you that you suffer from Crohns Disease (a chronic inflammation
of the intestine with persistent or recurrent diarrhea, abdominal pain, fever, reddening and
inflammation of the eye, joint pain, skin lesions and sores in the mouth).

1- Yes 2- No (move to Qs 29)

28- For how long have you been suffering from Crohns Disease?...............
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29- Have the doctor ever told you that you suffer from ulcerative colitis?(chronic inflammation
of the large intestine leading to ulcers accompanied with weight loss plus diarrhea distinguished
with blood and mucus)

1- Yes 2- No (move to Qs 31)

30- For how long have you been suffering from ulcerative colitis?.................

31- Have the doctor ever told you that you suffer from Familial Adenomatous Polyposis (an
inherited disease accompanied with rectum bleeding, diarrhea or constipation, abdominal pain,
low blood counts and unexplained weight loss)

1-Yes 2- No (move to Qs 33)

32- For how long have you been suffering from Familial Adenomatous Polyposis?.............

33- Have the doctor ever told you that you suffer from cholecystitis before?
1-Yes 2- No (move to 35)

34- Did you have your gallbladder removed?
1- Yes 2- No

35- Have you ever taken aspirin medication regularly?
1-Yes 2- No (move to Qs 37)

36- For how long have you been taking aspirin regularly?.............ccc.......

37- Have you ever taken calcium supplementation?
1-Yes 2- No (move to Qs 39)

38- For how long have you taken calcium supplementation?.......................

39- Have you ever taken vitamin D supplementation?
1-Yes 2- No (move to Qs 41)

40- For how long have you taken vitamin D supplementation?...............ccccoc....

41- Have you ever taken folic acid supplementation?.................
1-Yes 2- No (move to Qs 43 -46 for females
only, for males move to 47)

42- For how long have you taken folic acid supplementation?...................

43- Have you ever used any contraceptives?
1-Yes 2- No

44- For how long have you been using these contraceptive?.............
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45- Have you ever received any post menopausal hormones?..........
1- Yes 2- No

46- For how long have you received post menopausal hormones?............cc.ccocveuenee.

Part 111 Health education and screening

47- Have you ever attended any health educational program about colorectal cancer?
1- Yes 2- No (move to Qs 52)

48- How many times have you attended such programs?...................

49- Have you ever attended health educational programs about healthy food and healthy life style
1- Yes 2- No (move to Qs 53)

50- How many times have you attended such lectures?

51- Where have you attended these lectures?........c.ccccovvvvveviviiinnnnn

52- What was the group of people that the health educational programs focused on?

a- Adults b- Old over 50 years c- Pregnant women d- Smokers e- others mention.......

53- What do you think is the major reason/s that increases the chance of colorectal cancer?

54-Mention three types of fiber rich food?.........cccocovveviiiiiiii e,

55- Have you ever been asked to perform a test called occult blood?
1- Yes 2- No (move to Qs 57)

56- What was the reason to perform that test?...............ccccvenen.

57- Have you ever exposed to segmoidoscopy or colonoscopy?
1- Yes 2- No (move to Qs 59)

58 — What was the reason to perform that exam?.............cc.co......

Part IV Life Style

I Smoking

59- Do you smoke any of the tobacco products?
1- Yes 2- (No move to Qs 63)

60- What type of tobacco do you smoke?
1- Cigarettes 2- Hubble-bubble (Move to Qs 62)
3- Others (mention please)............. (Move to Qs 62)

61- How many cigarettes do you smoke a day?.............cccccue..
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62- For how long have you been smoking?.............

63- Is any smoking person living or working with you?

1- Yes (whom?).................

2- No

Il Physical Activity

64- How frequent do you practice the following physical activities?

Type of activity Daily

Weekly | 1-2 time a month

Never

Rare

Duration

Walking

Running

Swimming

Riding bicycle

Home exercise

Watching Television

Using Internet

Home cleaning

Work physical activity

Others

Part V Dietary Habits

63- How often do you have the following food?

Type of food

2-3 times/
Week

Daily Weekly

Once/ 2
Weeks

Monthly

Rare | Never

Beef meat

Lamb

Chicken

Fish

Canned meat

Vegetables

Salad

Fruits

Cereals (Wheat, oats, groats)

Beans & Homos

Flafel

White bread

Bread with Bran
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Dairy products (cheese)

Milk

Yogurt

Coffee

Soft Drinks or Soda

65- To what extent do you prefer to eat the following food?

Type To high extent To some extent Never

Red Meat

Chicken

Fish

Vegetables

Fruits

Dairy product

66- How do you prefer to eat your meat meal?

1- Fried 2- Grilled 3- Steamed 4- Barbecued 5- Boiled
67-How do you prefer to eat your chicken meal?
1- Fried 2- Grilled 3- Steamed 4- Barbecued 5- Boiled
68-How do you prefer to eat your fish meal?
1- Fried 2- Grilled 3- Steamed 4- Barbecued 5- Boiled
69- Which type of fat do you prefer in food?

1- Butter 2- Vegetable oil 3- Hydrogenated oils (margarine) 4- Olive oil

5- Mixed Mention.....................

70- What's your weight in Kg?.........cccoovviinnenn,

71- What's you height in cm?...........ccocevienne,

Body Mass Index.......
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Annex6

Annex 6 @

Palestinian National Authority

Ministry of Health Lptyamltl] dyilsgll dhalull
Helsinki Committee daxll 3,134
pladmly dinl
7/6/2010 g
Name: oud S LA T aull
I would like to inform you that the committee has S 3 7 e Cullli 36 Aialh oy e pSais
discussed your application about: —ids
Colorectal cancer risk factors in Gaza
Governorates.
In its meeting on June 2010 2010 6 Lyl saiaiad Liulp A lls 4
and decided the Following:- LA,
To approve the above mention research study.
e )8l Cadl e 3y
( Signature
S, &5
Member Member Chai
'y

U a3

Conditions:-
< Valid for 2 years from the date of approval to start.
% It 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.
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