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Executive summary

Background: In Palestine, colorectal cancer is the second most occurring cancer in
following Lung cancer. It accounts for 9.9% of all cancer cases. This percentage is

considered high when compared to the surrounding countries.

Study problem and justification: There is no screening program for colorectal cancer in
Palestine. Also, no study investigated the risk and the protective factors of colorectal
cancer. Therefore, we are planning this study to be a baseline study for decision makers
to help in planning for a national strategy that can help in preventing this cancer and/or its

complications.

Aim & objectives: This study aims to identify the determinants of colorectal cancer among
patients attending the oncology department at Biet Jala Governmental Hospital. Its
objectives are to determine the associations between the various lifestyle aspects, socio-
demographic characteristics, family history of malignancy factors, patients' health status,
personal or family colon polyps, radiation therapy, and consanguinity with the risk of

developing colorectal cancer.

Study methodology: The study is a matched case control study. Study cases and control
were matched by age and gender. The study consisted of 210 participants (105 cases and
105 controls). Males composed 54% of the study population. Cases were Colorectal cancer
patients attending the daycare and the oncology department at Beit Jala governmental
hospital. Control were any other patients attending other hospital departments. All controls
were tested for fecal occult blood test and all were negative. An interview-based
questionnaire structured on the risk factors of colorectal cancer was used for data

collection.

Statistical Analysis: SPSS version 23 was used for data entry and analysis. Continuous
variables were compared between the cases and controls by t test. Chi-square test was used
for comparison of categorical variables between the two groups (cases and controls).
Conditional logistic regression models were used in the multivariate analysis to generate

the odds ratio.



Ethical Considerations: this study was submitted to Al Quds University-SPH graduate
studies committee. Approval was obtained from the MOH to start the study at the hospital.

A consent form was signed by cases and controls who agreed to participate in the study.

Results: Analysis of the study cases data showed that the mean age of the participants was
61+12 (mean £ SD) years, and the mean age of the cases at diagnosis was 59.5 years old.
Of the cases 54% were males, 88.6% were married, 86.3% of were employed, 77.1% lived
in the southern region of the West Bank, 63% of the cases lived in cities, and 92.4% of

them were colon cancer patients only.

On the other hand, analysis of control group data showed that the mean age of the
participants was same as the cases dues to the age and gender matching. Of them 90.5%
were married, 82.4 % were employed, 97.1% of them live in the southern region of the

west bank, and 31.4% of them lived in cities while 62.9% of them lived in villages.

The multivariate analysis showed that living in villages lowers the risk of colorectal cancer
by 34%, while living in the southern region of the West Bank increases the risk of
colorectal cancer by 12 folds (AOR= 12.439 Cl= 2.724 — 56.809). Also, parental
consanguinity almost triples the risk of colorectal (AOR=2.887 Cl= 1.171- 7.118).
Smoking increases the risk of colorectal cancer by 5.5 folds (AOR= 5.503 Cl= 1.866-
16.227). Consuming fruits more than two meals a week reduces the risk of colorectal
cancer by about 8 folds (AOR=0.082 C1=0.032-0.206), while consuming grilled red meat
increase the colorectal cancer risk (AOR= 2.847 Cl= 1.289-6.287). Taking aspirin was
associated with a reduced colorectal cancer risk with (AOR 0.248 Cl=0.099-0.621).

Conclusion: This is one of the very few studies in Palestine that address the case of
Colorectal cancer. Most studies were conducted on datasets that were collected from
patient’s medical records. Our study used the classical matched case-control, which made
it distinctive in its results. Our results confirmed the associations between red meat intake
and smoking with colorectal cancer, but also, it showed that parental consanguinity, which
is very common in the Arab societies, to be a risk factors for having this cancer. Also,
aspirin intake and the consumption of fruits were shown as “protective” factors from
colorectal cancer. Further longitudinal studies are needed on those at risk to develop

colorectal cancer in order to be able to prevent such a fetal disease.
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Chapter One: Introduction

1.1 Background

Colorectal cancer (CRC), is any development of cancer from the colon or rectum (NCI,
2018). It is also known as bowel cancer. CRC may be diagnosed by taking a biopsy from
the colon during a colonoscopy or sigmoidoscopy(NCI, 2018). Colorectal cancer treatment
may include surgery, radiation therapy, chemotherapy and targeted therapy(NCI, 2018).
However, Screening for the disease is still an important procedure for early detection and
improvement of the prognosis. The main screening method used for CRC is the fecal occult
blood test (FOBT).

Colorectal Cancer is one of the major causes of morbidity and mortality worldwide. It is
the third most common cancer in the world after lung and breast cancers, and the fourth in
mortality (Wolf et al., 2018). It accounts for 9.7% of all cancer incidence in the world. It
is estimated that 1.4 million new cases of colorectal cancer were diagnosed and 693,900
deaths worldwide in 2012. Colorectal Cancer is the third most common cancer in men after
lung and prostate cancers, and the second in women after breast cancer(WHO, 2012).

Colorectal cancer is more common in the developed countries (Bener et al, 2011), where
is accounts for over 63% of all colorectal cancer cases in the world, and its incidence rate
is up to 10 times more in developed countries compared to the other countries(Haggar &
Boushey, 2009). The highest incidence rates are found in Australia, New Zealand, Canada,
the United States, and parts of Europe, where as the lowest rates are found in Africa, South-
Central Asia and South America(Haggar & Boushey, 2009).

The incidence of colorectal cancer in the Arab world is low, despite its rank is second to
breast cancer in some countries (Bener et al, 2009). In Palestine colorectal cancer ranks
second to breast cancer as it composes 9.9% of all cancer cases (PHIC, 2016). This
percentage is considered high in comparison to the Arab world and surrounding countries.
For example, in Egypt it composes 4.4% and Jordan 9 % colorectal cancer cases of all

cancers (Freedman et al, 2006).



Many factors have been found to be associated with or protective against colorectal cancer.
About 70% of the colorectal cancer risk can be attributed to environmental factors (Saikali
et al, 2004).

Risk factors for colorectal cancer include diets that contains low fiber intake and high in
fat, type 2 diabetes mellitus, high body mass index (BMI), physical inactivity, alcohol
consumption and smoking (Frezza et al, 2006; Ulrich-Pur et al., 2001).

On the other hand, some factors are protective against colorectal cancer that include:
physical activity, younger age, higher education level, hormone replacement therapy,
intake of calcium, vitamin D, folate, some antioxidant vitamins and minerals, nonsteroidal
anti-inflammatory drugs NSAIDs and a diverse diet including yogurt and resistant starches
(Slattery ML et al. 1997). Working to promote the protective factors such as quit smoking,
eating a healthy diet and exercising may also help in preventing CRC. The low incidence
of colorectal cancer in the Arab countries could be due to the dietary factors, with high
intake of fruit and vegetables (Al-Shamsi et al., 2003). However, in Palestine no study

investigated the risk factors for CRC.

1.2 Study Justification

Colon cancer is ranked second to breast cancer as the most common cancer among all
cancers in Palestinian community with 9.9% of all reported cancer cases (PHIC, 2016). It
is noticed that this prevalence percentage is higher than the surrounding countries. For
example, CRC counts for 4.4% of all cancer cases in Egypt and 9% in Jordan (Freedman
et al, 2006). CRC mortality in Palestine is the second among all cancer mortalities with
13% of all cancer deaths (PHIC, 2016). In the past 14 years, it was noticed that CRC
incidence fluctuated but in the overall increased dramatically from 5.7% in 2000 to
10.8%in 2013, and 9.9% in 2014 (PHIC, 2016). (See figure 1)
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Figure 1: Percentage of reported CRC cases from all reported cancer cases in West
Bank between years 2000-2014 (PHIC, 2016)

To date, no study was conducted in Palestine that addresses the factors that contribute for
this increase in the incidences over the past 10 years or investigated the risk factors for
developing CRC.

Services presented to CRC patients such as treatment and follow up are mainly offered in
the cancer care centers distributed along the West Bank. BJGH in the central and the
southern districts, and Al Watani governmental hospital in the northern districts are the two
Ministry of health governed cancer care centers. On the other hand, Augusta Victoria
Hospital in Jerusalem is a private referral hospital where certain services are presented to
CRC patients. Treatment services including surgery, chemotherapy, and hormone therapy
are delivered in the MOH governed cancer care centers. Since the radiation therapy is not
available in the MOH governed cancer care centers, CRC patients who need such a
treatment are referred to Augusta Victoria Hospital. CRC patients follow up are presented
in the oncology clinics of the MOH governed cancer care centers. In some limited cases,

the patient may be referred to neighboring countries to get the needed services.



However, there is no active screening or preventive program dealing with CRC in the
Palestinian community. Hence, any research that focuses on the issue of CRC determinants
would be of great value to help start establishing national programs dealing with the risk
and protective factors of CRC. This study is a baseline study for decision makers to help
in planning for a national strategy that can help in preventing this cancer and/or its

complications.

1.3 Problem Statement

To our knowledge, no study has been carried out in Palestine to investigate the
determinants and the risk factors of colorectal cancer. As a result, there is no clear picture
about the epidemiology of CRC in the Palestinian Community and the reasons for its
increase in comparison to the Arab world.

Therefore, it is very important to specify the factors that play a role as risk/protective
factors among the Palestinian Community. This data is not available in Palestine, which
makes it a need. Results of this research will be a baseline for any future plans in the area

of prevention, whether primary or secondary prevention, of CRC.

1.4 Study Aim

To identify the determinants of colorectal cancer among patients attending the oncology

department at Biet Jala governmental hospital.



1.5

Study Objectives

To determine the relationship between lifestyle factors such as diet, physical activity,
obesity, alcohol consumption and smoking with colorectal cancer.

To examine the association between various socio-demographic factors and
occupational factors with colorectal cancer.

To determine the association between patient’s health status such as diabetes and
colorectal cancer.

To investigate the association between family history of cancer and the occurrence of
colorectal cancer.

To investigate the association between personal or family colon polyps with the
occurrence of colorectal cancer.

To investigate the association between consanguinity marriage and the risk of

colorectal cancer.

1.6 Expected Outcome

The study of the determinants and risk factors of CRC would increase the knowledge about

these determinants and reveals the specific risk and protective factors in the Palestinian

community, as well as addresses the risky groups. Thereafter, programs can be planned or

implemented focusing directly on these risky groups and working on the specific risk and

protective factors in the large community.



Chapter Two: Literature Review

2.1 Introduction

Literature showed that many factors are associated with colorectal cancer. Those factors
are divided into: Socio-demographic factors such as age and gender. Lifestyle factors
such as smoking, alcohol consumption, diet, and physical activity, patient’s health status
such as diabetes and hypertension., family history of colorectal cancer, personal and family
history of colon polyps, and the relationship between consanguinity marriage and
colorectal cancer. In this chapter, we are presenting the literature review concerning those

factors.

2.2 Socio-demographic risk factors

Several epidemiological studies showed that age and sex as risk factors for increased risk
of Colorectal cancer.

2.2.1 Age
Table 2.1 shows the studies that investigated the association between Age and CRC.

A population-based study was carried out in Denmark to compare the relative risk of
colorectal cancer among patients older than 75 years with that of younger patients during
the period 1977 to 1999 found out that CRC is highly affected by age and there is a
simultaneous increase in the rate of radical resection among elderly patients, reflecting

more effective treatment, may underlie this finding (Iversen et al 2005).

Another study was conducted in USA in 2014 to examine age-based colorectal cancer
outcomes in an equal-access health care system (Steele et al 2014). The study examined
7984 patients with equal health care access and resulted in young age at presentation (<50
years) was associated with advanced stage and higher recurrence of colorectal cancer, but
similar survival in comparison with older patients. Although increased adjuvant therapy
use in younger patients may partially account for stage-specific increases in survival, the

relative decreased chemotherapy use overall requires further evaluation (Steele et al 2014).



The World Cancer Research Fund and American Institute for Cancer Research Food,
Nutrition, Physical Activity, and the Prevention of Cancer published in 2005 that the
diagnosis of CRC increases after the age of 40, and highly rising after the age of 50 (WCRF,
2007). More than 90% of colorectal cancer cases occur in people aged 50 or older (WCRF,
2007).

A prospective cohort study was conducted on 2942 patients in Japan between 1995 and

1998 showed that the frequency of colon cancer increases with age (Okamoto et al., 2002).

Another prospective cohort study in the US was conducted to assess the relationship
between body Mass Index, Physical Activity, and Colorectal Cancer Risk Associated with 3-
Catenin (CTNNBL) Status (Morikawa et al., 2013). The study’s population was 109,046 women
and 47,684 men. The study found that there is an evidence indicating that the risk of
colorectal pathogenesis and carcinogenesis increases exponentially around age 50
(Morikawa et al., 2013).

2.2.2 Sex

Literature and studies showed that sex plays a role in the risk of CRC. Most studies showed
that men are at more risk than women. Table 2.2 shows the literature that studied the

association between sex and CRC risk.

A case control study in Bavaria to assess the Risk of advanced colorectal neoplasia
according to age and gender found that the risk is higher in men than women. It was with
an odds ratio of 1.95; 95% confidence interval, CI, 1.91 to 2.00).(Kolligs et al., 2011).

A retrospective cohort study was conducted at the US in 1993 to determine the Colonic
neoplasia in asymptomatic persons with negative fecal occult blood test (Rex et al., 1993).
The study used 310 men and 186 women and it concluded that the prevalence of colonic
neoplasia in asymptomatic persons with negative fecal occult blood tests is substantial,

particularly in elderly males (Rex et al., 1993)

In Spain a prospective cohort study that aimed to build a predictive model based on a few
simple variables that could be used as a guide for identifying average risk adults more

suitable for examination with colonoscopy as a primary screening test.



The study’s population was 1649 men and 561 women. The study found that gender affects
the risk of CRC and used gender as a major variable alongside BMI and age to build its

predictive model (Betes et al., 2003).

A cross sectional study in Poland in 2006 that aimed to derive and validate a model for the
detection of advanced neoplasia in the large bowel during screening colonoscopy and to
determine the number of persons who would have to undergo colorectal-cancer screening
in order to detect one advanced neoplasia in various age groups and to compare these
numbers in men and women. Results showed that male sex was independently associated
with advanced neoplasia (adjusted odds ratio, 1.73; 95% confidence interval, 1.52 to 1.98;
P<0.001) (Regula et al., 2006).

2.3 Lifestyle Factors

Lifestyle factors are of a great concern in our study, since some of them are considered risk
factors, while the others are considered protective factors. In our study we are going to
address the major lifestyle factors of smoking, alcohol consumption, physical activity and
Diet.

2.3.1 Smoking

Smoking was shown to be a risk for CRC. Table 2.3 shows the literature that studied the

association between smoking and CRC risk.

In two prospective cohort studies one was conducted in USA (Hannan, Jacobs, & Thun,
2009) and the other was conducted in Norway (Parajuli et al., 2014). Both aimed to
determine the relationship between CRC and smoking. Both studies found out that smoking

increases the risk of CRC.

A case control study was conducted in Newfoundland and Labrador that its objective was
to examine if CRC is associated with smoking in NL population. The study used 702 cases
and 717 control and resulted that cigarette smoking increased the risk of CRC in the NL
population. Current and former smokers OR 1.36 Cl=1.04 - 1.77 and 1.96 Cl= 1.40 -
2.76 (Zhao et al., 2010).



Another case control study in Germany that aimed to assess the risk of CRC associated
with lifetime cigarette smoking and the effect of smoking cessation, taking into account
relevant potential confounders and also to investigate possible effect modification. The
study found smoking for a long duration at a high cumulative dose increases the risk for
colorectal cancer > 40 pack-years of smoking (OR: 1.92, 95% CI: 1.13-3.28) (Verla-Tebit,
Lilla, Hoffmeister, Brenner, & Chang-Claude, 2006).

2.3.2 Alcohol consumption

Many studies resulted that alcohol consumption is a risk factor for colorectal cancer. Table
2.4 shows the literature that studied the association between alcohol consumption and CRC

risk.

A case control study in China that evaluated the association between CRC and alcohol
consumption resulted in that Alcohol consumption was associated with increased
colorectal cancer risk, but OR was significant only among heavy drinkers (OR=2.18, for
>21 drinks/week) (Wang, Yang, Shen, Ge, & Lin, 2017).

A prospective follow up study that investigated whether the association between alcohol
consumption and colon cancer risk differed by family history of colorectal cancer in USA.
The study followed 87,861 women for 26 years and 47,290 men for 20 years and it
concluded that reducing alcohol consumption may decrease the incidence of colon cancer,
especially among those with a family history of colorectal cancer. The study concluded
that reducing alcohol consumption may decrease the incidence of colon cancer, especially
among those with a family his- tory of colorectal cancer (Cho, Lee, Rimm, Fuchs, &

Giovannucci, 2012).

A population based case control study in Denmark that aimed to investigate the relationship
between amount and type of alcohol and the risk of colon and rectal cancer found that
alcohol intake is associated with a significantly increased risk of CRC (Pedersen, Johansen,
& Granbaek, 2003).



2.3.3 Physical Activity

Studies suggest that physical activity plays a protective role against the risk of CRC. Table
2.5 shows the literature that studied the association between physical activity and CRC

risk.

A population-based cohort study in Norway that consisted of 53,242 males and 28,274
females that aimed to examine the association between self-reported occupational and
recreational physical activity and the subsequent risk of colorectal cancer. The study found
that there is a protective effect of physical activity on colon cancer risk with regard to
energy balance, dietary factors, age, social class, body mass index and gastrointestinal
transit time (Thune & Lund, 1996).

A population-based study of 952 cases of CRC and 1,205 of controls was conducted in
Utah and northern California between 1997 and 2002. The study authors evaluated the
association between physical activity and rectal cancer and the study concluded that

physical activity was associated with reduced risk of CRC (Slattery et al., 2003)

A case control study in Iran that also resulted in that the risk of CRC will decrease in
individuals with higher leisure physical activities (OR = 0.82, ClI 95%: 0.73-
0.98) (Golshiri, Rasooli, Emami, & Najimi, 2016).

A cohort prospective study in the USA that aimed to assess the relationship between the
risk of CRC, its mortality and incidence, and physical activity concluded that regular long
term physical activity was associated with a lower risk of colon cancer mortality (Wolin et
al., 2010).

2.3.4 Diet

Many dietary factors were found to be a risk factor for colorectal cancer. For example,
many studies suggested that high intake of red and processed meat is associated with
significant increased risk of colorectal cancer. Table 2.6 shows the literature that studied

the association between diet and CRC risk.
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Three cohort prospective studies in Japan, USA, and Europe (Ribeka et al,2011, Chao et
al, 2005, Norat et al 2005), as well two case control studies in KSA (Nashar et al, 2008)
and Canada (Chen et al, 2015) all suggested that red and processed meat are risk factors
for CRC. Other dietary factors were found to be protective against CRC. In a prospective
cohort study in Sweden (Terry et al 2001) it was found that fruits and vegetables are

protective against CRC.

In another prospective cohort study conducted in 10 European countries (Murphy et al
2012) they found out that fibers are protective against CRC. Nashar et al case control study
in KSA showed similar results in the protection against CRC with the intake of fruits,
vegetables, and fibers and Chen et al case control study in Canada also showed that plant-

based diet is protective against CRC. (See table 1 for more details)

2.4 Family History

Studies found that a family history of colorectal cancer increases colorectal cancer risk.
Table 2.7 shows the literature that studied the association between family history and CRC

risk.

A prospective cohort study in the US conducted between 1986 and 2004 consisted of
51,529 male US health professionals that aimed to assess the association between family
history and CRC risk found that the number of adenomas was positively associated with a

family history of colorectal cancer (Wark, Wu, van ’t Veer, Fuchs, & Giovannucci, 2009).

Another cohort prospective study was conducted in USA in 2009 that followed 75,999
participants to evaluate the relationship between Family history of prostate and colorectal
cancer and risk of colorectal cancer in the Women'’s health initiative. The study concluded
that the risk of colorectal cancer is increased similarly among women with colorectal
cancer only and among those with both colorectal and prostate cancer diagnosed among

first-degree family members (Beebe-Dimmer et al., 2017).

A case control study in Iran that aimed to define the colorectal cancer risk associated with
a family history of cancer. The study found that a family history of cancer increases the
risk of CRC by two folds (Moghimi-Dehkordi et al., 2010).
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Another case control by (Kotake, Koyama, Nasu, Fukutomi, & Yamaguchi, 1995) was
conducted in Japan in 1994. The objective of the study was to investigate the relation of a
family history of cancer and environmental factors to colorectal cancer. The study findings
suggest that a family history of colorectal cancer is an important risk factor for this disease
(Colon: OR= 2.0, 95% (CI) 1.03-3.87)),( rectal : (OR = 2.1 CI 0.94-4.48))(Kotake et al.,
1995).

In Italy another case control study was conducted. The study aimed to investigate the
family history of cancer and the risk of CRC. This study confirms that a family history of
CRC in first-degree relatives increases the risk of both colon and rectal cancer, the
association being stronger at younger ages and for right colon (Negri et al., 1998).

2.5 Personal History of Polyps

According to Mayo Clinic, polyps are a small clump of cells that forms on the lining of the
colon. Most colon polyps are harmless. But over time, some colon polyps can develop into

colon cancer (Mayo Clinic, 2018).

Coleman et al conducted a prospective cohort study on 6,972 adenoma patients to quantify
CRC risk following polypectomy in a large prospective population-based cohort study. The
study findings suggest that CRC risk was elevated in individuals following polypectomy

for adenoma (Coleman et al., 2015).

2.6 Consanguinity

There is no evidence that consanguinity is a risk for CRC. Many epidemiological studies
indicated that consanguinity has very low or no effect on the risk of developing cancers

such as the study of Bener in 2006. Very little studies discussed consanguinity and CRC.

A case control study in Qatar aimed to examine whether parental consanguinity affects the
risk of cancer in a local Arab highly inbred population. The study included 370 cases and

635 controls.
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The results were that consanguinity has no effect on the overall cancers incidence. It also
found that there was an increased risk found for leukemia and lymphoma, colorectal and
prostate cancer groups, but a reduced risk in breast, skin, thyroid and female genital cancer
groups (Bener et al., 2006.).

2.7 Medications and supplements

Many medications and supplements decrease the risk of CRC and act as a preventive
against the disease while some other may increase the risk. Table 2.8 shows the literature
that studied the association between medications and supplements and CRC risk.

A nested case control study in the UK that aimed to investigate the risk of CRC among
new-users of low-dose aspirin (75-300 mg), including risk by stage at diagnosis. The study
used two cohort each contain 170,336 participants. The study indicated that the patients
who are starting a low dose of aspirin therapy have a reduced risk of Stages B-D CRC

(Garcia Rodriguez, Soriano-Gabarrd, Bromley, Lanas, & Cea Soriano, 2017).

A meta-analysis study of prospective cohort studies that addressed the relationship between
dietary supplement use and the risk of colorectal cancer. The study concluded that the
studies suggest that there is a beneficial role for multivitamins and calcium supplements
on colorectal cancer risk, while the association with other supplements and colorectal

cancer risk is inconsistent (Heine-Broring et al., 2015).

A case control study of 289 cases and 314 controls in USA between 1994 and 1996
indicated that there is an inverse association of serum 25-(OH)D with colorectal adenoma

is suggested to be stronger in subjects with calcium intake above the (Peters et al., 2001).

A randomized trail study for 39,876 female US health professionals to evaluated
associations between intakes of folate and vitamin Bs and colorectal cancer risk in women
enrolled in a randomized trial of aspirin and vitamin E. The findings suggest that there is
an inverse association between folate intake and the risk of colorectal cancer (Zhang et al.,
2006).
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Another randomized trial study to examine the association between NSAID use and CRC
mortality among 160,143 post-menopausal women enrolled in the Women's Health
Initiative. The study results suggest that NSAID use is associated with lower CRC
mortality and risk among post-menopausal women who use these medications more

consistently over time (Coghill et al., 2012).

A randomized trial study to assess the effect of folic acid supplementation on recurrent
colorectal adenoma. The study randomly assigned participants to receive folic acid (1
mg/d) (n = 338) or placebo (n = 334) for 3-6.5 y. The study findings do not support an
overall protective effect of folic acid supplementation on adenoma recurrence (Wu et al.,
2009).

2.8 Health Status

The health status of the people plays a key role in their risk of having CRC. Diabetes, BMI
and dyslipidemia all affect the risk of CRC. Table 2.9 shows the literature that studied the
association between health status and CRC risk.

A prospective cohort study in USA on 599 diabetic and 17,681 nondiabetic adults to
quantify the association of treated diabetes with cancer incidence and cancer mortality. The
study concluded that diabetes appears to exert a greater influence downstream on the risk
of mortality in people with cancer than on upstream risk of incident cancer (Yeh et al.,
2012).

Another prospective cohort study to assess the influence of pre-existing diabetes on
prognosis of patients with colorectal cancer on 1,213 patients aged 67 or older with
colorectal cancer. The study results suggest that pre-existing diabetes increased risk of total
mortality among patients with colorectal cancer, especially among cancer patients who had
diabetes with complications (Luo, Lin, He, & Hendryx, 2014).

In Japan another prospective cohort study was conducted to estimate whether diabetes
mellitus (DM) may be associated with an increased risk of colorectal cancer (CRC)
mortality. The study used 40,510 men and 55,571 women and concluded that the risk of
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CRC mortality is significantly increased in both sexes and women with diabetes (Tan et
al., 2016).

A prospective cohort study to assess if BMI is a risk for CRC or not. The study was on
46,551 participants 50-80 years old and colon cancer mortality was assessed after 30 years
of follow-up. The study confirms that there is a relationship between BMI and long-term
colorectal cancer mortality. Modulation of BMI may reduce risk of CRC mortality
(Shaukat, Dostal, Menk, & Church, 2017).

A retrospective cohort study on 1.79 million Israeli men and women to examine the
association between the body mass index (BMI) in late adolescence and the risk of colon
and rectal cancer. The study found that being overweight or obese in adolescence was
associated with an increased risk of subsequent colon cancers in men and women, whereas

obesity was associated with rectal cancer (Levi et al., 2017).

A nest case cohort study on 34,148 subjects in Italy to examine the relationship between
CRC risk and dyslipidemia. The study findings suggest that high levels of total and LDL
cholesterol increase colorectal cancer risk, particularly in men and postmenopausal women
(Agnoli et al., 2014).
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Table 2.1: Studies on association between Age and CRC risk

Authors

Location and date

Study design

Sample Size

Conclusion

lversen et al 2005

Denmark 1977-1999

Population based Study

All patients over 75
years old from 1977 to
1999

A simultaneous increase in the
rate of radical resection among
elderly patients, reflecting more
effective treatment, may underlie
this finding.

Steele et al 2014

USA 1993- 2008

retrospective large multi-
institutional database
analysis.

7948 patients

In an equal-access system, young
age at presentation (<50 years)
was associated with advanced
stage and higher recurrence of
colorectal cancer, but similar
survival in comparison with older
patients.

Okamoto et al 2002

Japan 1995-1998

Prospective cohort study

2942 consecutive
patients (1907 men,
1035 women; mean age
61 years, range 11 to 95

The frequency of right-sided
colon cancer increases with
patient age.

years)
Morikawa et al 2013 USA, Boston 2012 Prospective cohort study 109,046 women and evidence indicating that the risk
47,684 men of colorectal pathogenesis and

carcinogenesis increases
exponentially around age 50
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Table 2.2: Studies on association between Gender and CRC Risk

Authors Location and Study design Sample Size Conclusion
date
(Kolligs et al., Bavaria 2006- Case control 625,918 outpatient Men are at higher risk of having
2011) 2008 advanced neoplasia diagnosed upon
colonoscopy than women.
(Rexetal., 1993) | USA 1993 Retrospective 310 males and 186 females | The prevalence of colonic neoplasia in
study asymptomatic persons with negative fecal occult
blood tests is substantial, particularly in elderly males.
(Betes et al., Spain 2003 Prospective Study | 1649 males and 261 Gender increases the risk of CRC. Males are more at risk.
2003) females Age, gender, and BMI can be used to build a simple
score to select those average risk adults who might be
candidates for primary screening colonoscopy.
(Regula et al., Poland 2006 Cross sectional 18012 males and 32136 The study detected advanced neoplasia at a significantly
2006) study females higher rate in men than in women, which may

warrant refinement of the screening recommendations for
colorectal cancer.
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Table 2.3: Studies on association between Smoking and CRC Risk

Authors

Location and date

Study design

Sample Size

Conclusion

(Wang et al., 2017)

China 2008-2013

Case control

310 cases 620 controls

The study confirmed that
heavy alcohol consumption
was associated with an
increasing risk of colorectal
cancer

(Cho et al., 2012)

USA 1980-1986

Prospective cohort

87,861 women
and 47,290 men

Reducing alcohol
consumption may decrease
the incidence of colon cancer

(Pedersen et al., 2003)

Denmark 2002

Prospective cohort

15 491 men and 13 641
women,

Alcohol intake is associated
with a significantly increased
risk of CRC
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Table 2.4: Studies on the association between Alcohol consumption and CRC Risk

Authors

Location and date

Study design

Sample Size

Conclusion

(Wang et al., 2017)

China 2008-2013

Case control

310 cases 620 controls

The study confirmed that heavy
alcohol consumption was
associated with an increasing
risk of colorectal cancer

(Cho et al., 2012)

USA 1980-1986

Prospective cohort

87,861 women
and 47,290 men

Reducing alcohol consumption
may decrease the incidence of colon cancer

(Pedersen et al., 2003)

Denmark 2002

Prospective cohort

15 491 men and 13 641 women,

Alcohol intake is associated with
a significantly increased risk of CRC
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Table 2.5: Studies on association between Physical Activity and CRC risk.

Authors

Location and date

Study Design

Sample size

Conclusion

(Thune & Lund,
1996)

Norway 1972-1978

Cohort prospective

53,242 males and 28,274
females

protective effect of physical activity on colon
cancer

(Slattery et al., 2003)

Utah and northern
California 1997-2002

Case control

952 cases and 1205 controls

physical activity was associated with reduced
risk of rectal cancer in these data. The
reduced risk was similar to that previously
observed for colon cancer.

(Golshiri et al.,
2016)

Iran 2006-2008

Case Control

100 cases and 400 controls

that the risk of CRC will decrease in
individuals with higher leisure physical
activities

(Wolin et al., 2010)

USA 1982- 1997 and
1998-2005

Cohort Prospective

Ten-year physical activity
analysis included 1,863
incident and 826 fatal cases,
whereas the longer-term
exposure analysis included
1,386 incident and 602 fatal
colon cancer cases.

Regular long-term physical activity was
associated with a lower risk of colon cancer
mortality.
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Table 2.6:

Literature on Association between Diet and CRC risk.

Authors Study Location Analysis objectives Sample Protective factors | Risk factors Conclusion
Design and date Methods size
Ribeka Prospective | Japan Cox To examine 80,658 non Red meat red meat intake may
etal cohort 1995-1998 | proportional | associations between men and Women : HR= | modestly increase the
2011 hazards the consumption of red | women 1.48 (1.01, risk of colon cancer
model and processed meat and | aged 45-74 2.17; trend in middle-aged
the risk of subsite- years p=0.03) Japanese, although
specific colorectal Men : HR=1.44 | the highest quintile of
cancer by gender in a (1.06, 1.98; red meat consumption
large Japanese cohort. trend p=0.07 could be considered
moderate by Western
standards.
Chaoet | Prospective | US1982- | Cox To examine the 148 610 non processed meat | prolonged high
al 2005 | cohort 1992/1993 | proportional | relationship between adults aged (RR, 1.50; 95% | consumption of red
hazards recent and long-term 50to 74 [CI], 1.04- and processed meat
model meat consumption and years 2.17), may increase the risk
the risk of incident Red Meat : RR, | of cancer in the distal
colon and rectal cancer 1.71; 95% ClI, portion of the large
1.15- intestine
2.52; P =.007
for trend
Norat et | Prospective | Europe (10 | Cox To examine whether 478 040 fish (>80 g/day red and Our data confirm that
al 2005 | cohort countries) | proportional | associations exist men and versus <10 g/day, | processed meat | colorectal cancer risk
1992-1998 | hazards between intakes of red | women HR =10.69,95% | (highest [>160 | is positively
model and processed meat, of | from Cl=0.54to g/day] versus associated with high
poultry, and of fish and 0.88; Ptrena<.001) lowest [<20 consumption of red
colorectal cancer risk g/day] intake, and processed meat
HR =1.35, and support an
95% CI =0.96 | inverse association
to with fish intake.
1.88; Ptrend=.03)
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Table 2.6.........Continued

Authors | Study Location Analysis objectives Sample Protective factors | Risk factors Conclusion
Design and date Methods size
Nashar Case KSA odds ratio to assess various dietary | 50:50 Beef (OR=0.18, lamb The higher
etal Control (OR) factors and the p<0.02) (OR=13.5, consumption of
2008 nutritional status of Bran (OR=0.04, | p<0.01) meat and fat from
hospitalized patients p<0.01) chicken with animal sources
with colorectal cancer. breakfast cereals the skin and could increase the
(OR=0.11, fried eggs risk of colorectal
p<0.01), broccoli (OR=4, cancer. The high
(OR=0.12, p<0.01) and consumption of
p<0.02), cabbage | (OR=4.93, whole wheat bread,
(OR=0.21, p<0.01) fruits and
p<0.04), banana milk (OR=9.88, | vegetables with
(OR=0.2, p<0.01), | p<0.04) and high fiber content
and grapes (OR=10.5, could play a
(OR=0.23, p<0.03) protective role
p<0.01) against the risk of
colorectal cancer in
the Saudi society.
Terry et | Prospective | Sweden Cox To investigate the 61 463 High consumption | non Individuals who
al 2001 | cohort 1998 proportional | protective effect of women of fruits and consume very low
hazards fruit, vegetable, and vegetables amounts of fruit
model dietary fiber and vegetables

consumption on
colorectal
cancer risk.

have the greatest
risk of
colorectal cancer.
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Table 2.6.........Continued

Authors | Study Location Analysis objectives Sample Protective factors | Risk factors Conclusion
Design and date Methods size
Murphy | Prospective | Europe 10 | Cox To estimate the 521,448 fiber 0.87, 95% non Our results
etal cohort countries proportional | association by cancer participants | Cl: 0.79-0.96 strengthen the
2012 hazards sub-site and fiber food evidence for the
model source; and to role of high dietary
scrutinize the fiber- fibre intake in
colorectal cancer colorectal cancer
relationship further by prevention.
examining possible
interactions by age, sex,
and other lifestyle,
anthropometric, and
dietary variables.
Chenet | Case Canada Conditional to assess if dietary 506 plant-based diet Meat-diet Meat-diet/Sugary-
al.2015 | Control 2015 and patterns are CRC OR 0of 0.55 (ORs) of 1.84 diet patterns
unconditional | associated with the risk | patients (95% CI: 0.35- (95% CI: 1.19- | increased and
logistic of CRC in the (306 men 0.87) 2.86) Plant-based diet
models population of and 200 Sugary-diet OR | pattern decreased
Newfoundland and women) 2.26 (95% ClI: the risk
Labrador (NL) and 673 1.39-3.66) of CRC
controls
(400 men
and 273
women)
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Table 2.7: Literature on Association between Family history and CRC risk

Authors

Location and date

Study Design

Sample size

Conclusion

(Wark et al., 2009)

USA 1984-2004

Prospective cohort

51,529 males

Adenomas was also positively associated
with a family history of colorectal cancer.

al., 2010)

males and 162
females) and 393
controls

(Beebe-Dimmer et al., USA 2009 Prospective cohort 75,999 participants Findings suggest risk of colorectal cancer is

2017) increased similarly among women with
colorectal cancer only and among those with
both colorectal and prostate cancer diagnosed
among first-degree family members.

(Moghimi-Dehkordi et | Iran 2010 Case control 393 patients (231 A family history of cancer increases the risk

of CRC by two folds

(Kotake et al., 1995)

Japan 1992-1994

Case Control

363 case and 363
controls

Our findings suggest that a family history
of colorectal cancer is an important risk
factor for this disease

(Negri et al., 1998)

Italy 1998

Case Control

1225 incident cases of
colon cancer, 728
cases of rectal cancer
and 4154 controls

This study confirms that a family history of
CRC in first-degree relatives increases the
risk of both colon and rectal cancer, the
association being stronger at younger ages
and for right colon.
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Table 2.8: Literature on association between Medications and supplements and CRC risk

Authors

Location and date

Study Design

Sample size

Conclusion

(Garcia Rodriguez et
al., 2017)

UK 2000 - 2009

Nested Case Control

Two cohorts each
170,336

Patients starting low-dose aspirin therapy
have a reduced risk of Stages B-D CRC,
suggesting a role for low-dose aspirin in the
progression of established CRC

(Peters et al., 2001)

USA 1994-1996

Case Control

289 cases and 314
controls

There is an inverse association of serum 25-
(OH)D with colorectal adenoma is suggested
to be stronger in subjects with calcium intake
above the median (P for multiplicative
interaction 0.13).

(Zhang et al., 2006)

USA 1992

Randomized Trial

39,876 female US
health professionals

Findings suggest an inverse association
between folate intake and the risk of
colorectal cancer,

(Coghill et al., 2012)

USA 1993-1998

Randomized Trial

161,808 post-
menopausal women

The results support prolonged NSAID use in
post-menopausal women for the prevention of
poor CRC outcomes.

(Wu et al., 2009)

USA 1996 - 2004

Randomized Trial

338 subjects and 334
placebos

The study results do not support an overall
protective effect of folic acid supplementation
on adenoma recurrence.




Table 2.9:

Literature on association between health status and CRC risk

Authors

Location and date

Study Design

Sample size

Conclusion

(Yehetal., 2012)

USA 1989-2006

Prospective cohort

599 diabetic and
17,681 nondiabetic
adults

Diabetes appears to exert a greater influence
downstream on the risk of mortality in people
with cancer than on upstream risk of incident
cancer.

(Luo et al., 2014)

USA 2009-2012

Prospective cohort

61,213 patients

Pre-existing diabetes increased risk of total
mortality among patients with colorectal
cancer, especially among cancer patients who
had diabetes with complications.

(Tan et al., 2016) Japan 2009 Prospective cohort 40,510 men and The risk of CRC mortality is significantly
55,571 women increased in both sexes and women with
diabetes.
(Shaukat et al., 2017) | USA 2007 Prospective cohort 46,551 participants Modulation of BMI may reduce risk of CRC
mortality.
(Levietal., 2017) Israel 2012 Retrospective cohort 1,087,358 Jewish Being overweight or obese in adolescence
men and 707,212 was associated with an increased risk of
Jewish women subsequent colon cancers in men and women,
whereas obesity was associated with rectal
cancer.
(Agnoli etal., 2014) | Italy 2014 Nested case cohort study 34,148 subjects The findings suggest that high levels of total

and LDL cholesterol increase colorectal
cancer risk, particularly in men and
postmenopausal women.
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Chapter Three: Conceptual Framework

3.1 Introduction

This chapter links the factors that are associated with the incidence of colorectal cancer
(i.e. the conceptual framework components). These factors are divided into two main
groups: Non-modifiable risk factors such as age, gender family history and hereditary
factors, and modifiable factors i.e. environmental and lifestyle factors that may play an
important role in the incidence and development of colorectal cancer(Haggar & Boushey,
2009).

In literature personal history of adenomatous polyps, personal history of inflammatory
bowel disease, family history, and inherited genetic factors were shown as non-modifiable
risk factors that are associated with the occurrence of CRC (Aicr& WCRF, 2007; American
Cancer Society, 2018; Haggar & Boushey, 2009; Janout & Kollarova, 2001; Mayoclinic,
2018; National Institutes of Health, 2006). On the other hand, diet, physical activity,
obesity, cigarette smoking and alcohol consumption were shown as factors associated with
CRC but are considered modifiable factors for CRC(Aicr& WCRF, 2007; American
Cancer Society, 2018; Haggar & Boushey, 2009; Janout & Kollarova, 2001; Mayoclinic,
2018; National Institutes of Health, 2006).

3.2 Colorectal cancer definition

Colorectal cancer is a development of tumor from the colon or rectum. It may be benign,
or malignant(American Cancer Society, 2018). It is also called bowel cancer. Most
colorectal cancer cases are because of old age and lifestyle factors, and some of the cases
are due to some genetic disorders (Aicr & WCRF, 2007).
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3.3 Colorectal cancer diagnosis

Colorectal cancer may be diagnosed using tests and procedures in which the doctors need
to examine the malignant cells. Diagnosis aims to take samples from areas of the colon that
are suspicious for tumor development. Samples are taken during colonoscopy or
sigmoidoscopy, and that depends on the location of the tumor. Then the sample are

confirmed by microscopic examination of the taken sample (Cunningham et al., 2010).

The most common screening and diagnosis procedures and tests are: Fecal occult blood,

colonoscopy, sigmoidoscopy, CT scan, and blood tests.

3.4 Theoretical and Conceptual framework

According to literature review and after reviewing all models suggested for risk factors
for colon and rectum cancers, the theoretical models in the world summary i.e. American

Cancer Society, Mayo Clinic indicates the following:

The risk factors are summarized as follows:

- Socio-demographic factors (e.g. age, sex, and race\ethnicity).

- Life style factors (e.g. diet type, smoking, physical activity and alcohol
consumption).

- Family history (e.g. having a close relative with colorectal cancer).

- Medical conditions (e.g. diabetes mellitus)

- Medication (e.g. aspirin).

- A personal history of inflammatory bowel disease

- A personal history of colorectal polyps or colorectal cancer

- Inherited syndromes (e.g. familial adenomatous polyposis (FAP) and Lynch
syndrome (hereditary non-polyposis colorectal cancer, or HNPCC)
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Conceptual framework for this study:

e Socio-demographic factors (e.g. age, sex, and race\ethnicity).

o Life style factors (e.g. diet type, smoking, physical activity and alcohol
consumption).

e Family history (e.g. having a close relative with colorectal cancer).

e Medical conditions (e.g. diabetes mellitus)

e Medication (e.g. aspirin, ibrufen, and supplements).

e A personal history of inflammatory bowel disease

e A personal history of colorectal polyps or colorectal cancer

Consanguinity marriage that is popular in the Palestinian community.

Socio-
Medications demographic

Factors

Colorectal

Cancer

Medical
condition
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Figure 2: Study Conceptual Framework
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3.5 Colorectal Cancer and socio-demographic risk factors
3.5.1 Age

Colorectal cancer diagnosis increases with age. It increases progressively from age 40,
rising highly after the age 50 (Rise et al, 2008). 90% and more of colorectal cancer cases
occur in people of age 50 and older (Rise et al, 2008). Colorectal cancer incidence rate in
people aged 60 to 79 years is more than 50 times higher than people younger than 40 years
(ACS, 2009). However, colorectal cancer is increasing among younger people (O’Connell

et al, 2003).
3.5.2 Sex

Risk of colorectal cancer (CRC) is considerably higher in men compared to women (Majek
et al, 2013).

3.6 Colorectal cancer and lifestyle factors
3.6.1 Smoking

Smoking is harmful to the colon and rectum. It is estimated that about 12% of colorectal
cancer deaths are attributed to smoking (Zisman et al, 2006). Evidence shows that the
carcinogens that are found in the tobacco increases cancer growth in the colon and rectum,
and thus increases the risk of colorectal cancer diagnosis (Janout et al, 2001). Cigarette
smoking is crucial for the formation and growth rate of adenomatous polyps, the colorectal
cancer precursor lesions. Larger colon polyps were found in the colon and rectum of long-
term smokers (Botteri et al, 2008).

3.6.2 Alcohol consumption

Alcohol consumption is associated with increased risk of developing colorectal cancer.
Alcohol consumption plays a key factor in the diagnosis of colorectal cancer at a younger
age (Zisman et al, 2006). Also alcohol consumption increases the proportion of tumors in
the colon (Bazensky et al, 2007). The mechanism is believed to be that the reactive

metabolites of alcohol such as acetaldehyde are carcinogenic (Poschl et al, 2004).
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Alcohol may also serve as a solvent, that enhances the penetration of other carcinogenic
molecules into mucosal cells (Péschl et al, 2004). It is also believed that alcohol high
consumers may have diets that are low in the essential nutrients, that leads to make the
tissues more susceptible to carcinogenesis (Pdschl et al, 2004).

3.6.3 Physical Activity

Physical inactivity and overweight, are reported to be responsible for about about fourth to
third of colorectal cancer cases (Boyle et al 2000). It has been proven that higher levels of
physical activity are associated with a lower risk of developing colorectal cancer. The
relationship is believed to be a dose—response relationship, with the increase of frequency
and intensity of physical activity it will inversely lower the risk of developing colorectal
cancer (Boyle et al 2000, Lee KJ et al, 2007). Maintaining regular levels physical activity
in addition to a healthy diet will decrease the risk of colorectal cancer. The mechanism of
the relationship between physical activity and colorectal cancer risk that the physical
activity raises the metabolic rate and increases oxygen uptake (Lee KJ et al, 2007). It also
increases the body's metabolic efficiency and capacity, and reduces blood pressure and
insulin resistance. In addition to all of that, physical activity increases gut motility thus

reducing colorectal cancer risk (Lee KJ et al, 2007).
3.6.4 Diet

There’s a strong association between diet and the risk of colorectal cancer. It is believed
that changes in food habits may reduce up to 70% of colorectal cancer burden (Willett,
2005). High fat diets, especially from animal origin, are considered to be a major risk factor
for colorectal cancer (Boyle et al, 2000). High meat consumption has also been associated
with increased risk of developing colorectal cancer (Larsson et al, 2006). The mechanisms
for this association between red meat consumption and colorectal cancer is believed to be
due to that red meat include the presence of heme iron (Kabat et al, 2007). Also cooking
meats at high temperatures, results in the production and release of free radicals such as
heterocyclic amines and polycyclic aromatic hydrocarbons, that are believed to be
carcinogenic (Santarelli et al, 2008). Some studies suggest that people who consume low

in fruits and vegetables diets, are at higher risk of colorectal cancer (Boyle et al, 2000).
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3.7 Family History of colorectal cancer or colon polyps

About 20% of people who develop colorectal cancer have other family members who have
been diagnosed or affected by colorectal cancer (Skibber et al, 2001). People who have one
or more first-degree relatives with history of colorectal cancer or adenomatous polyps are
at increased risk. The risk of having colorectal cancer is higher among people with a
stronger family history, i.e. history of colorectal cancer or adenomatous polyps in any
first-degree relative; or history of colorectal cancer or adenomatous polyps in two or more
first-degree relatives at any age (Boardman et al, 2007).

3.8 Personal history of personal bowel disease

Inflammatory bowel disease (IBD) is a term used to describe inflammation that occur in
the colon and the small intestine. Two diseases, ulcerative colitis and Crohn disease are the
major IBD diseases (Baumgart, 2007). Ulcerative colitis is a long-term condition that
results in inflammation and ulcers of the colon and rectum (NIDDK, 2014). Crohn
disease causes inflammation that may affect any part of the gastrointestinal
tract from mouth to anus (NDDIC, 2013). The overall risk of developing colorectal cancer
is increased in people who suffer from these conditions. It has been estimated that the
relative risk of colorectal cancer in patients with inflammatory bowel disease is between
4- to 20-fold (Janout et al, 2001).

3.9 Personal history of colon polyps

A colorectal polyp is clump of cells that grow on the lining of the colon. Colorectal polyps
are harmless but if untreated and overtime can develop into colorectal cancer (Santero et
al, 2005). Almost 95% of colorectal cancer cases develop from colon polyps (adenomas)
(de Jong et al, 2005). People with history of polyps (adenomas) are at increased risk of
developing colorectal cancer, other than people who never had history of adenomas (de
Jong et al, 2005).
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3.10 Consanguinity

Consanguinity is a marriage between relatives and has various degrees (Stern, 1973). There
is a historically high prevalence of consanguineous marriages in many communities
throughout the world, especially in countries of the Middle East, Northern Africa and South
Asia (Al Awaadi et al, 1985). In Palestine it has been reported that 40% of all marriages
are consanguineous and about 20% are between first degree relatives (Freundlich et al,
1984, Zlotogora et al, 2000).  Evidences has proven that in a population with a high rate
of consanguinity, there is a significant increase in the prevalence of common adult diseases
like cancer, mental disorders, heart diseases, gastro-intestinal disorders, hypertension and
hearing deficit (Bener et al, 2007).

3.11 Summary

In summary, the literature showed that several risk factors associated with colorectal
cancer, which are divided into: socio-demographic factors (e.g. age and sex), lifestyle
factors (e.g. diet and smoking), family history (have a close relative diagnosed with
colorectal cancer), Personal history of bowel disease (e.g. Crohn’s disease), Personal
history of polyps, Consanguinity (Relatives marriage). These factors were used to build
this study conceptual framework. This chapter is the base for analysis in the coming results

chapter and the study results discussion and conclusion.
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Chapter Four: Study Methodology

In this chapter, the research methodology is presented. The study area, study population,
study design, tools, the sampling method, statistical analysis, ethical considerations, and

variables operational definitions are presented.

4.1 Study setting and population characteristics

Our study was conducted in Beit Jala Governmental hospital (BJGH). BJGH is a central
hospital in the southern part of the West Bank. It has many vital medical specialties such
as orthopedic, cardiovascular, ENT, surgery and oncology departments. Each medical
specialty has an in-patient ward and out-patient clinic. All patients’ records are kept in a
paper filled archives presented within the hospital.

Its oncology department provides primary, secondary, and tertiary health care for cancer
patients in the south of the West Bank. Diagnostic and therapeutic procedures are also
presented at BJGH. These procedures include medical imaging and laboratory testing for
diagnosis and follow-up, surgery and chemotherapy for curative and palliative entities.
Patients could be admitted to the oncology ward to be under observation. Also, cancer
patients are followed up in the outpatient clinics by medical oncologists(Halahlen& Gale,
2018).

The registered population at the cancer registry of the hospital are mainly coming from the
middle governorates (Ramallah, Jerusalem, and Jericho) and southern governorates
(Bethlehem and Hebron) regions of the West Bank. The registered patients from Jerusalem
only covers those with a Palestinian Nationality not holder of Israeli ID. (see Map 1)
Bethlehem governorate is located 10km south to Jerusalem and it has he a total area of
around 660 km?(OCHA, 2015).

Bethlehem governorate has a population of about 220,000 people, including over 20,000
of them are living in three refugee camps (Dheisheh, Aida and Beit Jibrin). The most
important cities and towns of the governorate are Bethlehem , Beit Jala, and Beit Sahour
cities, as well Al Doha, Al Khader, Battir and Artas towns (PCBS, 2017).
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Hebron governorate is located in the southern West Bank. It is the largest governorate in
Palestine in terms of area and population. The governorate's land area is 1,060 square
kilometers and it has a population of 600,364. The Hebron Governorate has a total of seven
cities and eighteen towns(PCBS, 2017).

Ramallah governorate covers a large part of the central West Bank. It is located on the
north of Jerusalem Governorate. It covers an area of 844 square kilometer and according
to the Palestinian Central Bureau of Statistics (PCBS), the governorate has a population of
279,730 (PCBS, 2017).

The governorate has 78 localities which 13 of them have the status of municipality. It also
has three refugee camps. in its jurisdiction. 13 localities have the status of
municipality(PCBS, 2017).

Jericho governorate is located in the eastern areas of the West Bank bordering Jordan.
The governorate spans west to the mountains east of Ramallah and the eastern slopes
of Jerusalem, including the northern reaches of the Judaean Desert. The population of the
Jericho Governorate was estimated 31,501, including approximately 6,000 living in the

governorate’s refugee camps Agbat Jaber and Ein Al Sultan (PCBS, 2017).

The governorate have one city which is the Jericho city, two municipalities, four villages
and three refugee camps (PCBS, 2017).

Jerusalem governorate is located in the central of the West Bank. The Governorate has
two sub-districts: Jerusalem J1, which includes the localities within the territory controlled
by the Israeli Jerusalem municipality (East Jerusalem), and Jerusalem J2, which includes
the remaining parts of the Jerusalem Governorate. The district capital of the Governorate
is East Jerusalem (al-Quds)(PCBS, 2017).

The total land area of the governorate is 344 km?2. According to the PCBS, the governorate
had a population of 429,500. Palestinian ID holders account for 10.5% (42,950) of
Palestinians living in Jerusalem governorate(PCBS, 2017).
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4.2 Study design

The study design is a group matched case-control study. Cases and controls were matched

by age and gender.

4.3 Study sample selection

Study cases: The study cases were every colorectal cancer patient that was previously
diagnosed and confirmed to have colorectal cancer as a primary cancer, and are attending
to daycare clinics in BJGH for chemotherapy or consultations or were admitted in the

oncology department.
Cases were defined by:

1. It should be primary CRC and confirmed by histopathology according to the
records.

2. Only alive patients were interviewed therefore it is a survived based study.

3. Cases have a registry cancer file at the hospital.

4. Patients having other cancers which we couldn’t confirm if it was primary or

secondary cancer.

Study control group: The controls were patients attending other hospital clinics in BJGH
e.g. ENT clinic and internal medicine clinic or admitted in any other hospital department
other than oncology. Those controls were invited to participate in the study. After
consenting to participate an occult blood test was performed for these potential controls to
exclude CRC. Controls were selected by a specific age group designed to match the cases
and also matched the cases by gender.

The selected controls were excluded if

1. Result of fecal occult was positive.

2. Those who refused to do the fecal occult test (FOBT).

3. Any patient that refuses to participate in the study.

4. Patients who had previously diagnosed with any cancer type.

5. Controls that completed the questionnaire who were found to have previous polyps or

any bowel diseases were excluded in the analysis (n=3)
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In our study 7 controls were excluded because they were FOBT positive and were referred
for further investigation at the hospital outpatient clinic. Also, two other controls were

excluded because they refused to perform the FOBT test.

4.4 Sample size determination

Sample size was calculated by the online software tool called “Epitool” (AUVEST, n.d.);
for a case control study sample size determination. The following calculation parameters
were used: an 80% power, and estimated odds ratio of 3.0 for the association between red
meat consumption and CRC with 95% confidence as mentioned in the literature for similar
studies carried out in Middle East (Nashar& Almurshed, 2008). Therefore, our target
sample was about 174 (87 cases and 87 controls). However, we selected 105 cases and 105

control group (table 3.1).

Table 3.1: Sample size calculation Results

P=0.005 | P=0.01 | P=0.02 | P =P =P =P =
0.03 0.04 0.05* |0.1
OR=2 4749 2395 1218 826 630 513 280
OR=3 1586 801 409 279 213 174 97
OR=14 882 446 228 156 120 98 56
OR=5 596 302 155 106 82 67 38
OR=10 217 110 57 39 30 25 15

*the least needed sample size for our study

4.5 Data collection

Data collection took place in the period between May 2016 until June 2017. A field
researcher was especially trained for the data collection. Our filed researcher was trainee
nurse at the hospital. She was well trained to use the questionnaire, how to find the patients,
and how to use the patient’s medical records. In that period all CRC patients visiting the
daycare clinic were eligible to be included in the study. The data collection for the daycare
was performed on Mondays and Wednesdays as the daycare for the cancer patients at the
hospital work on those days. On those days the field researcher was present to do the

survey.
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Patients at the daycare were approached and were asked to join the study after explaining
the study aim and objectives for them. None of those approached patients refused to

participate in the study.

For the admitted patients, the field researcher visited the oncology department and

approached the admitted patients. None refused to join the study.

Afterwards, whenever a new case was found in the daycare or admitted to the oncology
department from the daycare, their medical records were retrieved from the registration.
After the medical records were retrieved for each case, they were selected. At that time,
the selected cases approval to participate was taken by signing an informed consent
(Informed consents and approval letters are found in Appendix). Then they were
interviewed by the field researcher. The admitted cases were interviewed at the oncology
department. The daycare patients who came for follow up or chemotherapy were

interviewed at the daycare. Each interview took from 20 to 30 minutes.

For each selected case from the oncology department, a control of the same age group and
gender was selected from other departments (Internal, surgery, and outpatient clinics).
For cases that were selected from the daycare, a matched control who attended the
outpatient clinics for regular consultations other than cancer was selected. Controls who
met the study’s inclusion criteria were selected and approached by the field worker. Each
fit control who agreed to participate in the study signed the informed consent. Then his
medical record was retrieved and checked not be a cancer patient. After that he was
interviewed by the field researcher after explaining the study’s aim and objectives. Two

control refused to perform the FOBT test.

4.6 Study tools

4.6.1 Medical Record

Medical records were used for both cases and controls. The records were used to confirm
the age of the participant, to take the address, the medical record no. was saved, and were
used to take the body measurements (Height and weight). For the cases the record was also

used to take the age at the diagnosis for each case.
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4.6.2 Study Questionnaire

Most of the questionnaire questions were adopted from similar studies questionnaires that
were previously prepared and validated, mainly they were adopted from the Risk Factor
Questionnaire for Colorectal Cancer Family registry (CFR, 2016).

The Questionnaire was modified based on the aims and objectives of the study and its
conceptual framework. It consisted of the following parts:

Section A: Socio-demographic data. Questions Al to A12.

Section B: Medical History. Questions B1 to B20h.

Section C: Tobacco use and Alcohol. Questions C1 to D16.

Section D: Diet. Questions E1 to E4b.

Section E: Physical Activity. Questions P1 to P16(a-b).

Section F: Physical Measurements. Questions G1 to G4.

Questionnaire Validation

The study questionnaire was reviewed by the study supervisor and then was sent for
validation by 3 specialists in this field; two oncologists working at the MOH and a
colonoscopy specialist physician. No major changes were made based on the reviewers
comments, except for wordings in some sections to make it easier for the field researcher
to understand and explain to the patients. Questionnaire was adjusted afterwards based on
the given comments. Then the questionnaire was transformed into an application that is
especially deigned to work on a tablet to make it easier to enter the data and save it. The

application was designed by the researcher himself.

Questionnaires piloting

Questionnaire piloting was conducted at the BJGH. Twenty colorectal cancer patients were
interviewed. The Statistical Package for Social Sciences (SPSS version 23.0) was used for
data entry and analysis. As a result of the piloting data analysis, the questionnaire reliability
measurement showed a Cronbach alpha of 0.81 for the separate questions sections

mentioned above
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4.6.3Fecal occult blood test (FOBT)

The lab screening test used in the study was the FOBT. It is a one-step rapid test device
which is a chromatographic immunoassay for qualitative detection of human occult blood
in feces (Simon 1985). We have chosen the immunoassay method over the traditional guaic
based methods, because it was proven by the literature that the immunoassay method is
more sensitive and specific than the other methods (Simon 1985). In addition to that, other

methods have diet restrictions prior to testing (Simon 1985).

Stool samples were collected from the controls at the hospital. Special containers were used
for the samples that can keep the sample from deterioration and to preserve them until they
are tested. Then the samples were transferred to Beit Fajjar Medical Laboratory. This
laboratory is a MOH licensed laboratory and is a certified member of the EQAS program
(Al Quds university External assurance). The samples were tested there.

4.7 Data Analysis

The data was collected using an electronic questionnaire, then manually coded, cleaned
and analyzed using the Statistical Package for Social Sciences (SPSS version 23.0).
Descriptive statistics were represented to show frequencies and, percentages for categorical
variables, means, and standard deviation for continuous variables. Chi-square test and T-
test were used as needed to calculate the difference between cases and controls regarding
all variables in the study. A P-value <0.05 was considered statistically significant.
Variables that showed a significant difference between cases and controls were included
in our multivariate model for risk estimation. Conditional forward logistic regression was
used to get odds ratios. Our principal measure of association was the Adjusted Odds Ratios
(AORs) with 95% confidence intervals (95% CI).
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4.8 Ethical consideration

In order to lunch this study, this study’s proposal was submitted to Al Quds University-
School of public health research committee for discussion and approval. The permission to
conduct the study was obtained from the MOH. All the participants were informed about

the study aim and objectives and signed a consent form before participating.
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Chapter Five: The Results

5.1 Introduction

In this chapter, study results will be presented. Study population characteristics will be
shown in a descriptive analysis. Univariate and multivariate analysis will also be presented

in this chapter.

5.2 Descriptive analysis

Our study consisted of 210 participants (105 cases and 105 controls). Table 5.10 shows the
characteristics of the study cases. The majority of our cases were colon cancer representing
(92.4%) and only (7.6%) were rectal cancer patients. Most of our cases (77.1%) were living
in the southern region (Hebron and Bethlehem). The mean age of our cases was 59.5 years
with 24 years old was the youngest case and 81 was the oldest case. Males were more than
females in our cases representing (54.3%) of the cases. The mean years since cancer
diagnosis in the cases was 1.8 years. Cases whom were diagnosed with polyps were 29
which constitute of (27.6%) of the cases, and (25.7%) of the patient’s having polyps
removed them. (2.9%) of our cases were Crohn’s positive, about (1%) of them were
diagnosed with Ulcerative colitis, and (7.6%) of them were also diagnosed with Irritable
bowel disease. None of our cases was diagnosed with Diverticular disease.

Table 5.11 shows that most of our cases have undergone colon or rectum removal
operations (93.3% of cases, and (76.2%) of them removed it completely. (14.3%) of our
cases were treated by radiotherapy and about (2%) of cases undergone bone marrow
transplant. Only (12.4%) of the cases had diabetes, and (2.9%) of them were diabetes
positive before cancer. In the BMI section we notice that most of our cases were

overweight, and most of them were obese before cancer.
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Table 5.10: Description of study cases characteristics, disease status and treatment.

Variable Count N %
Sex Female 48 45.7%
Male 57 54.3%

Age at diagnosis Mean (SD) 59.49(11.81)
Min-Max 24-81

Number of years since diagnosis | Mean (SD) Min-Max 1.84(1.58) 0-6
years
Location of cancer Colon 97 92.4%
(Colon/Rectal) Rectal 8 7.6%
Area of residence Southern region** 81 77.1%
Middle region* 24 22.9%
Polyps present No 76 72.4%
Yes 29 27.6%
Polyps present more than once No 0 0.0%
Yes 29 27.6%
| don't have polyps 76 72.4%
Type of polyps Benign 21 20.0%
Malignant 8 7.6%
| don't have polyps 76 72.4%
Removal of polyps No 2 1.9%
Yes 27 25.7%
No polyps 76 72.4%
Polyps removed more than once | No 13 12.4%
Yes 16 15.2%
No polyps 76 72.4%
Familial Adenomatous polypsis No 102 97.1%
Yes 3 2.9%
Crohn's disease present No 102 97.1%
Yes 3 2.9%
Ulcerative colitis present No 104 99.0%
Yes 1 1.0%
Irritable bowel syndrome No 97 92.4%
present Yes 8 7.6%

*Middle region: Jerusalem, Ramallah, Jericho  ** Southern region: Hebron, Bethlehem
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Table 5.11: Description of study cases characteristics, disease status and treatment.

Variable Count N %
Remove colon or rectum No 7 6.7%
Yes 98 | 93.3%
Type of colon or rectum removal Completely 80 | 76.2%
(Partial/Completely) removed
Partly Removed 18 | 17.1%
Didn't remove 7 6.7%
First colon or rectum remove (Years) In the past 1-2 90 | 85.7%
years
In the past 3-6 8 7.6%
years
Didn't Remove 7 6.7%
Remove colon or rectum more than No 35 | 33.3%
once Yes 64 | 61.0%
Didn't remove 6 5.7%
Diabetes No 92 | 87.6%
Yes 13 | 12.4%
Diabetes before cancer No 10 9.5%
Yes 13 2.9%
No Diabetes 92 | 87.6%
Radiotherapy No 90 | 85.7%
Yes 15 | 14.3%
Bone marrow transplant No 103 | 98.1%
Yes 2 1.9%
BMI 18-24.9 Normal 3 2.9%
25-29.9 63 | 60.0%
Overweight
>30 Obesity 39 | 37.1%
BMI before cancer 18-24.9 Normal 14 | 13.3%
25-29.9 22 | 21.0%
Overweight
>30 Obesity 69 | 65.7%




Univariate Analysis

5.2 Socio-demographic Data

Table 5.12 shows that our study has more males than females. It also shows that the mean
age of our study subjects was 61 years old. No difference in marital status was observed
between cases and controls with majority being married. Most of our cases were residents
of cities (63.8%), whereas in controls majority were residents of villages (62.9%). In the
education section, it was noticed that most of our controls (54.6%) were with no schooling
while in cases (47.1%) were also with no schooling. There was no difference observed in
the occupations section between cases and control with majority of were employed. The

table also shows that cases have more yearly income in comparison to controls.

Comparing study cases and control group, table 5.12 shows that there are statistically
significant differences (P <0.05) in Residence section, yearly income and area of residence.

Table 5.12: Socio-demographic characteristics of the study subjects

Variable Study cases Control Group P value
N=105 N=105 of Chi
Count N % Count N % Square
Sex Female 48 45.7% 47 44.8% 0.890
Male 57 54.3% 58 55.2%
Age Mean (SD) 105 61.32(12.035) | 105 61.12(13.1021) | P value of
Min- Max 22-89 22-89 T
test=0.783
Education No Schooling 48 47.1% 56 54.4% 0.545
School (Primary and High) 44 43.1% 37 35.9%
College and more 10 9.8% 10 9.7%
Marital Single 2 1.9% 4 3.8% 0.430
Status Married 93 88.6% 95 90.5%
Divorced/Widowed/Separated 10 9.5% 6 5.7%
Occupation | Not Work 14 13.7% 18 17.6% 0.441
Work 88 86.3% 84 82.4%
Yearly Mean (SD) 105 31503(21624) | 105 23178(28985) P value
Income Min- Max 6000-96000 6000-96000 of T test=
(Shekels) 0.001
Residence City 67 63.8% 33 31.4% <0.0001
Village 32 30.5% 66 62.9%
Camp 6 5.7% 6 5.7%
Area of Southern region** 81 77.1% 102 97.1% <0.0001
residence Middle region* 24 22.9% 3 2.9%

*Middle region: Jerusalem, Ramallah, Jericho
** Southern region: Hebron, Bethlehem
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5.3 Medications and supplements

Table 5.13 shows that (16.2%) of our cases take Aspirin irrespective to period and duration

compared to (37.1%) of the control group. Comparing study cases and control group, table

5.13 reveals statistically significant differences (P<0.05) in Aspirin, Frequency of taking

Aspirin consumption, Taking Aspirin two years ago, and Duration of taking Aspirin. Other

medications and supplements (Panadol, NSAIDs, Laxatives, Multivitamins, Folic Acid,

Calcium, and Antacids) showed no significance and their tables are presented in the

Appendix.

Table 5.13 Association between study cases and control group by Aspirin intake

P Value of
Study cases Control group Chi Square
N=105 N=105
\Variable Count N % Count N %
Aspirin Yes 17 16.2% 39 37.1% 0.001
No 88 83.8% 66 62.9%
Frequency of Taking | <7 Times 10 9.5% 25 23.8% 0.003
Aspirin per Week*
> 7 Times 7 6.7% 14 13.3%
Don't Take
Aspirin 88 83.8% 66 62.9%
Take aspirin two Yes 12 11.4% 34 32.4% <0.000
years ago
No 93 88.6% 71 67.6%
Aspirin duration <1 Year 4 3.8% 7 6.7% 0.007
(Years)*
2-5 Years 10 9.5% 26 24.8%
> 6 Years 3 2.9% 6 5.7%
Don't Take
Aspirin 88 83.8% 66 62.9%

*Aspirin level categorization and cut off value were according to the studies(Garcia
Rodriguez et al., 2017; Gray, Coleman, Hughes, Murray, & Cardwell, 2018)
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5.4 Health Status

Table 5.14 shows that (12.4%) of our cases have diabetes compare to (15.2%) of controls.

About (9%) of our cases and (6.7%) of our control were diagnosed with high cholesterol

levels. On the other hand, we have (8.6%) of our cases and (6.7%) who were diagnosed

with high Triglycerides level. Most of our cases and controls were overweight with (60%)

and (70.5%) respectively.

Comparing study cases and control group, table 5.14 reveals that there are no statistically

significant differences (P<0.05) in any of the Health status sections.

Table 5.14: Association between study cases and control group by Health status

Variable Study Cases Control Group P value
N=105 N=105 of Chi
Count N % Count N % Square
Diabetes present Yes 13 12.4% 16 15.2% 0.548
No 92 87.6% 89 84.8%
First Diabetes <10 years 10 9.5% 9 8.6% 0.427
Diagnosis (Years) >10 years 3 2.9% 7 6.7%
No Diabetes 92 87.6% 89 84.8%
Take Diabetes Yes 13 12.4% 16 15.2% 0.548
medications No diabetes 92 87.6% 89 84.8%
Type of diabetes Pills 7 6.7% 3 2.9% 0.121
medication taken* Insulin injections 6 5.7% 13 12.4%
No diabetes 92 87.6% 89 84.8%
Frequency of 1-7 times 8 7.6% 11 10.5% 0.770
taking Diabetes 8-14 times 5 4.8% 5 4.8%
Vrcgglcat'on per No Diabetes 92 | 87.6% 80 | 84.8%
Take Diabetes Yes 10 9.5% 15 14.3% 0.287
)r/r;gdrlsc:ggns two No diabetes 95 90 5% 9 85.7%
Overall period of <5 years 7 6.7% 3 2.9% 0.121
taking diabetes >5 years 6 5.7% 13 12.4%
Ezg'r‘;;"“ons No Diabetes 92 | 87.6% 89 |  84.8%
High Cholesterol Yes 9 8.6% 7 6.7% 0.603
level No 96 91.4% 98 93.3%
First high <5 years 4 3.8% 3 2.9% 0.872
Cholesterol >5 years 5 4.8% 4 3.8%
diagnosis (years) No Cholesterol 96 91.4% 98 93.3%
High Cholesterol Yes 9 8.6% 7 6.7% 0.603
medications No cholesterol 96 91.4% 98 93.3%
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Table 5.14.... continues

Variables Study Cases Control Group P value of
N=105 N=105 Chi Square
count N % count N % significance
High Yes 9 8.6% 7 6.7% 0.580
IT”g'yce”des No 9 | 94.3% 97 | 92.4%
evel
First high <5 years 3 2.9% 5 4.8% 0.771
Triglycerides >5 years 3 2.9% 3 2.9%
diagnosis (years) No Triglycerides 99 94.3% 97 92.4%
High Yes 6 5.7% 8 7.6% 0.580
Triglycerides No triglyceri
yrgyeend o triglycerides 99 | 943% o7 | 92.4%
BMI 18-24.9 Normal 3 2.9% 4 3.8% 0.201
25-29.9. 63 |  60.0% 74 | 705%
Overweight
>30 Obese 39 37.1% 27 25.7%
Remove Yes 20 19.0% 16 15.2% 0.464
gallbladder No 85 81.0% 89 84.8%

*none of the participants had a combined therapy for diabetes.

5.5 Screening and Intervention

Table 5.15 shows that about (75.2%) of our cases have performed occult blood test and all
of them (100%) have performed colonoscopy. On the other hand, only (3.8%) of the
controls performed the occult blood test while only (10.5%) of them have undergone
colonoscopy. Most of the cases did the occult blood test in the past 1-2 years and the
majority of them did it for the reason to investigate new health problem. In the colonoscopy
section, most of the cases undergone the test in the past 1-2 years and for the reason to
investigate new health problems. In the control group, the number of the controls who
performed the occult blood test and undergone colonoscopy were very low in comparison
to the cases.

Comparing study cases and control group, table 5.15 reveals that there are statistically
significant differences (P<0.05) in the occult blood.
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Table 5.15: Association between study cases and control group by Screening and

Intervention

Study Cases Control Group P Value of Chi
N=105 N=105 Square
\Variable Count % Count %

Occult Blood test Yes 79 75.2% 4 3.8% <0.0001

No 26 24.8% 101 96.2%
First Occult blood In the past 1-2 years 70 66.7% 1 1.0% <0.0001
test (years)

In the past 3-6 years 9 8.6% 3 2.9%

Didn't do the Test 26 24.8% 101 96.2%
Reason for Occult To investigate new 76 72.4% 1 1.0% <0.0001
blood test problem

Follow up of previous 2 1.9% 3 2.9%

problem

Didn't do the test 27 25.7% 101 96.2%
Occult Blood 1-2 times 68 64.8% 3 2.9%
Separate Testes _

3-5 times 7 6.7% 1 1.0%

> 6 times 4 3.8% 0 0.0%

Didn't do the test 26 24.8% 101 96.2%
Last occult test In the past 1-2 years 64 61.0% 2 1.9% <0.0001
(YYears)

In the past 3-6 years 15 14.3% 2 1.9%

Didn't do the Test 26 24.8% 101 96.2%
Colonoscopy Yes 105 100.0% 11 10.5%

No 0 0.0% 94 89.5%
First Colonoscopy In the past 1-2 years 86 81.9% 6 5.7%
(Years)

In the Past 3-6 Years 19 18.1% 5 4.8%

Didn't do the Test 0 0.0% 94 89.5%
Reason for To investigate new 73 69.5% 9 8.6%
colonoscopy problem

Follow up of previous 32 30.5% 926 91.4%

problem

Didn't do the test 0 0.0% 0 0.0%
Colonoscopy 1-2 times 93 88.6% 10 9.5%
Separate times _

3-5 times 12 11.4% 1 1.0%

Didn't do the test 0 0.0% 94 89.5%
Last colonoscopy In the past 1-2 years 92 87.6% 6 5.7%
(Years)

In the past 3-6 years 13 12.4% 5 4.8%

Didn't do the Test 0 0.0% 94 89.5%
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5.6 Family History

Table 5.16 shows that (37.1%) of our cases and (15.2%) of our controls were born for
parents who had a family relationship of some kind before marriage. Being a multiple birth
sibling was more in the control group (28.6%) compared to (16.2%) in the cases. History
of CRC in the family was in (8.6%) of cases and in (1.9%) of controls. In the other family
cancers section, (12.4%) of the cases and (2.9%) of the controls have a family member
whom was diagnosed with cancers other than CRC.

Comparing study cases and control group, table 5.16 reveals that there are statistically
significant differences (P<0.05) in the consanguinity, multiple birth siblings, and family

history of CRC and other cancers.

Table 5.16: Association between study cases and control group by Family history

Study Cases Control Group | P Value of
N=105 N=105 Chi
Variable Count N % Count N % Square
Consanguinity Not Related 66 62.9% 89 84.8% <0.0001
Related 39 37.1% 16 15.2%
Are you a twin, triplet | Twin or other multiple 17 16.2% 30 28.6% 0.031
or other multiple birth
siblings? No 88 83.8% 75 71.4%
Family colorectal Yes 9 8.6% 2 1.9% 0.030
cancer
No 96 91.4% 103 98.1%
Relation with family First degree relative 6 5.7% 1 1.0% 0.090
colorectal cancer i
patient Second degree relative 3 2.9% 1 1.0%
No cancer 96 91.4% 103 98.1%
Other family cancers | Yes 13 12.4% 3 2.9% 0.009
No 92 87.6% 102 97.1%
Type of other family Lung Cancer 2 1.9% 1 1.0% 0.029
cancers
Other Cancers 11 10.5% 2 1.9%
No other Family Cancers 92 87.6% 102 97.1%
Relationship with First degree relative 9 8.6% 2 1.9% 0.034
family other cancer _
patient Second degree relative 4 3.8% 1 1.0%
No other family cancers 92 87.6% 102 97.1%
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5.7 Lifestyle factors

5.7.1 Smoking

Table 5.17 shows that (24.8%) of our cases are smokers compared to (9.5%) of our
controls. (84.6%) of the smoking cases compared to (90%) of the smoking controls are
current smokers. Most of our smoking cases and controls started smoking at childhood
(57.7%) and (66.7%) respectively. Manufactured cigarettes were the most used type of

smoking followed by hand rolled cigarettes.

Comparing study cases and control group, table 5.17 reveals that there are statistically
significant differences (P<0.05) in the Smoking, Smoking status, age of smoking initiation,
years since smoking started, and type of smoking. Pipe full of tobacco, cigars and non-

smoked tobacco products were found to be non-significant can be found in the appendix

Table 5.17: Association between study cases and control group by Smoking

Variable Study cases Control group P value
N=105 N=105 of chi

Count | N% Count | N% square

Smoking No 79 75.2% 95 90.5% 0.003
Yes 26 24.8% 10 9.5%

Current Smoker No 83 79.0% 96 91.4% 0.011
Yes 22 21.0% 9 8.6%

Age of Smoking Childhood 15 14.3% 6 5.7% 0.014
initiation Adulthood 11 10.5% 4 3.8%
Don't smoke 79 75.2% 95 90.5%

Years since <20 years ago, 3 2.9% 3 2.9% 0.007
smoking started > 20 years ago, 23 21.9% 7 6.7%
Don't smoke 79 75.2% 95 90.5%

Manufactured <100 cigarettes 16 15.2% 4 3.8% 0.008
cigarettes smoked | >100 cigarettes 10 9.5% 6 5.7%
(Weekly) Don't smoke 79 75.2% 95 90.5%

Hand-Rolled <20 cigarettes 5 4.8% 2 1.9% 0.045
Cigarettes > 20 cigarettes 7 6.7% 1 1.0%
smoked (Weekly) Don't smoke 93 88.6% 102 97.1%

Shisha sessions <3 sessions 8 7.6% 4 3.8% 0.492
smoked (Weekly) >3 sessions 3 2.9% 3 2.9%
Don't smoke 94 89.5% 98 93.3%

Quit smoking last No 8 7.6% 2 1.9% 0.019
12 months Yes 14 13.3% 6 5.7%
I don't smoke 83 79.0% 97 92.4%

Advice to quit No 4 3.8% 1 1.0% 0.010
smoking from Yes 8 7.6% 5 4.8%

doctor No doctor visits in

the past 12 months 14 13.3% 3 2.9%
Don't Smoke 79 75.2% 96 91.4%
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5.7.2 Diet

Table 5.18 shows that (87.6%) of the controls compared to (49.5%) of the cases consume
fruit meals twice or more a week. It also shows that (69.5%) of the cases and (86.7%) of
the controls consume vegetable meals twice a week or more. Consumption of red meat
weekly was lower than fruits and vegetables with (53.3%) of the cases compared to
(37.1%) of the controls whom eat two or more meals of red meat weekly. If the red meat
was grilled the consumption of it also lowers with (49.5%) of the cases compared to
(30.5%) of the controls whom eat grilled red meat twice or more weekly. Eating two or
more meals of chicken weekly was more in controls (54.3%) in comparison to (48.6%) in
the cases. Most of our cases and controls preferred the outside appearance of the red meat
and chicken to be lightly browned, while they preferred the inside appearance of the red

meat to brown (well done).

Comparing study cases and control group table 5.18 shows that there are statistically
significant differences (P<0.05) in the Fruit, Vegetables, Red meat, and Grilled red meat

consumption between cases and controls. While Chicken didn’t show any significance.

Table 5.18: Association between study cases and control group by Diet

Variable Study cases Control Group P value
N=105 N=105 of chi
Count N % Count N % Square
Fruit <2 Weekly 53 50.5% 13 12.4% 0.000
>2 Weekly 52 49.5% 92 87.6%
Vegetables <2 Weekly 32 30.5% 14 13.3% 0.003
>2 Weekly 73 69.5% 91 86.7%
Red Meat <2 Weekly 49 46.7% 66 62.9% 0.018
>2 Weekly 56 53.3% 39 37.1%
Grilled Red Meat <2 Weekly 53 50.5% 73 69.5% 0,005
>2 Weekly 52 49.5% 32 30.5%
Red Meat outside Lightly browned 71 67.6% 80 76.2% 0.512
appearance Medium browned 22 21.0% 16 15.2%
Heavily browned 5 4.8% 5 4.8%
or blackened
Don't eat grilled 7 6.7% 4 3.8%
red meat
Red Meat inside Red 45 42.9% 55 52.4% 0.057
appearance Pink 9 8.6% 16 15.2%
Brown 45 42.9% 27 25.7%
I don't eat red meat 6 5.7% 7 6.7%
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Table5.18....Continues

Variable Study cases Control Group P value
N=105 N=105 of chi
Count N % Count N % Square
Chicken <2 Weekly 54 51.4% 48 45.7% 0.686
>2 Weekly 51 48.6% 57 54.3%
Grilled Chicken <2 Weekly 94 89.5% 88 83.8% 0.223
>2 Weekly 11 10.5% 17 16.2%
Chicken outside Lightly browned 76 72.4% 88 83.8% 0.134
appearance Medium browned 21 20.0% 12 11.4%
Heavily browned 0 0.0% 0 0.0%
or blackened
Don't eat grilled 8 7.6% 5 4.8%
chicken

5.7.3 Physical Activity

We used WHO’s Global Physical activity questionnaire (GPAQ) to collect physical

activity data from our study’s participants. METs (Metabolic Equivalents) are commonly

used to express the intensity of physical activities performed. The formula we used to

measure the MET-min/Week includes the resting hours in each week.

Table 5.19 concludes that the control group had no significant difference in the average

MET-min\Week. However, Table 5.20 showed that when physical activity was classified

as groups (low physical activity group and moderate physical activity), cases had lower

physical activity (96.2%) compared to controls (86.7%). Even though, there was no

subjects that had high physical activity or no physical activity at all.

The table also shows that there are statistically significant differences (P<0.05) between

cases and control group in Physical activity.

Table 5.19: MET-mins/Week of the study subjects

Variable Std. Std. Error P value
N Mean Deviation Mean T test

Physical | Study Cases 105| 251.91 164.370 16.041 0.287

activity

MET- Control 105| 277.99 188.854 18.430

Mins/Week | Group
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Table 5.20: Association between study cases and control group by Physical activity

Study Cases Control Group |P value of
Chi
Variable Count N % Count N % Square
Physical Low Physical . . 0.014
Activity Activity (<600 101 96.2% o1 86.7%

MET-Min/Week)

Moderate Physical
Activity (600-1500 4 3.8% 14| 13.3%
MET-Min/Week)

5.3 Multivariate analysis

All the significant variables at (p<0.05) in the univariate analysis were included in the
multivariate analysis except for the variables with small numbers such as family history of
CRC, other family cancers, relationship with family CRC or other cancers and other

smoking variables.

Table 5.21 shows that living in villages was protective against CRC risk compared to cities
and camps. It also shows that living in the southern area of the West Bank increases the
risk of CRC by 1243% in comparison to the northern region of the West Bank. The analysis
shows that consanguinity is a risk factor for CRC and increases its risk by 288%. On the
other hand, being a multiple birth sibling, consuming fruits and taking aspirin all showed
a protective pattern against CRC. In spite of that, smoking showed high risk for CRC with
550% increase in risk among smokers compared to non-smokers. Consuming grilled red
meat twice or more weekly, was also associated with increased risk of CRC by 280%

compared to those who consume less.
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Table 5.21: Multivariate Forward conditional model analysis of the associated

variables with colorectal cancer*

Variable Sig. | AOR** 95% CI***

Lower Upper

Residence City Ref Ref
Village 212 .343 .064 1.841
Camp 619 1.536 .283 8.331

Area of residence Middle region Ref Ref
Southernregion | o001 | 12.439 | 2.724 | 56.809

Consanguinity Not Related Ref Ref
Related 021 2887 | 1171 | 7.118

Are you a twin, triplet or other Twin or other Ref Ref

multiple birth siblings? multiple

No .010 282 109 735

Smoking No Ref Ref
Yes .002 5.503 1.866 | 16.227

Fruit <2 Weekly Ref Ref
>2 Weekly .000 .082 .032 .206

Grilled Red Meat >2 Weekly Ref Ref
<2 Weekly .010 2.847 1.289 6.287

Aspirin No Ref Ref
Yes .003 248 .099 .621

*All variables that were significant (p<0.05) in univariate analysis were included in a
multivariate model (P value 0.05): i.e. Residence, area of residence, Consanguinity,
Aspirin (intake, frequency, and duration), smoking, diet, and physical activity**Adjusted
odds ratio. ***Confidence interval.
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Chapter Six: Discussion, conclusion and recommendations

6.1. Introduction

In this chapter, study results are summarized and compared to other studies results
worldwide. Also, the results are interpreted and discussed. In the final part of the chapter

study conclusions and recommendations are presented.

6.2 Summary of the results

The univariate analysis of the study data showed significant differences between study
cases and control group in residence, area of residence, and yearly income. It also showed
significance in Aspirin (intake, frequency, and duration). In the health status section

diabetes and dyslipidemia didn’t show any significance between cases and controls.

In the lifestyle, smoking, years of smoking, consuming fruit, vegetables, red meat, grilled
red meat, and physical activity also showed significance in the univariate analysis. Family

history of cancers, family history of colorectal cancer, and consanguinity were significant.

On the other hand, the multivariate analysis of the study data showed that living in the
villages lowers the risk of CRC compared to living in cities or camps. Living in the
southern region of the West Bank increases the risk of CRC by 12 folds compared to the
middle region of the West Bank. Also smoking increases the risk of CRC by 5.5 folds.

Consuming fruits, grilled red meat, and taking aspirin lowers the risk of CRC.
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6.3 Socio-demographic variables and colorectal cancer

Gender: Males composed (54.6%) of our study sample and gender was matched between
cases and controls to eliminate any confounding effect gender may cause to the study
results. Despite that, literature states that CRC occurs more in females, and females are at
more risk of developing CRC than males (Betes et al., 2003; Kolligs et al., 2011; Regula
et al., 2006; Rex et al., 1993).

Residence: Our study showed no statistical significance in the residence section, but it
showed difference in the risk levels in its sub-categories villages, camps and cities. The
risk of CRC was inversely associated with living in villages compared to camps and cities.
However, this result is inconsistent with results revealed by other studies that living in rural
areas increase the risk of colorectal cancer (Kinney, Harrell, Slattery, Martin, & Sandler,
2006; Zahnd et al., 2018). Those studies stated that living in the rural areas increase cancer
risk due to lack of screening behaviors and due to increased modifiable risk factors in those
populations compared to the urban areas. In our study this decreased risk may be due to
the lifestyle of the people living in the villages compared to the other areas. The villager’s
lifestyle in Palestine is healthier compared to other areas. A cross sectional study was
conducted in Jordan, Lebanon, Syria, and Palestine showed that smoking in the rural areas
is low compared to urban areas (Abdulrahim & Jawad, 2018). Also, the people in the
villages work mostly in farming which needs more physical activity and physical activity
lowers the risk of CRC as literature indicated (Aicr & WCRF, 2007; Golshiri et al., 2016;
Morikawa et al., 2013; Slattery et al., 2003; Thune & Lund, 1996; Wolin et al., 2010).
Dietary patterns in the Palestinian villages are healthier and based on more natural foods
and its main source is from their harvest or the animals they pet. A study was conducted
on the dietary patterns of the Palestinian population in 1999 showed that villages rely most
on their animal and their food is more natural (Stene et al., 2000). This also could explain

this protective pattern in the villages compared to camps and cities.

Area of residence: Our study showed that living in the southern area of the West Bank
increases the risk of CRC by 12 folds when compared to people living in the middle region
of the West Bank. This result is consistent with the Palestinian cancer report that indicates

that cancer is more spread in the southern regions of Palestine compared to the middle and
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northern regions (Abu-Rmeileh et al., 2016). No study indicated the reason of this cancer
spread in the south. This high increased risk in our study is because 77.8% of our cases and
97.8% of our controls are from the southern region. It is also because of the high population
of the southern governorates which comprise almost half of the Palestinian population
(PHIC,2016).

6.4 Lifestyle variables and colorectal cancer

Smoking: The univariate analysis of our study shows that about 25% of our cases were
smokers compared to 9.5% of the control group were also smokers. Smoking showed effect
in the occurrence of CRC in both univariate and multivariate analysis. Our study showed
that smoking increases the risk of colorectal cancer by 5.5 folds. This result is consistent
with literature and international studies. Two case control studies conducted to determine
the relationship between smoking and CRC one in the US (Zhao et al., 2010) and one in
Germany (Verla-Tebit et al., 2006), showed that smoking increases the risk of CRC. The
results were also consistent with two prospective cohort studies of (Hannan et al., 2009,
and Parajuli et al., 2014).

Diet: In the diet section, fruit and grilled red meat consumption were the only categories
that showed significance in our study. Consuming two or more meals of fruits weekly was
negatively associated with the risk of CRC, meaning that it lowers the risk of CRC by 82%.
This result is consistent with the literature (Nashar & Almurshed, 2008; van Duijnhoven et
al., 2009; Vogtmann et al., 2013) which concludes that consuming fruits and vegetables
lowers the risk of CRC.

Our findings also showed that consuming two or more meals of grilled meat weekly
increases the risk of CRC by 2.8 folds. This result is consistent with the literature that
supports that grilled meat increases the CRC risk. Literature (Bener & Bener, 2011; Cross
& Sinha, 2004; Joshi et al., 2015; Kotake et al., 1995; Potera, 2016). Also literature
suggests that grilling meat releases carcinogens that increases the risk of cancers (Potera,

2016). Our result is consistent with the literature and international studies.

59



Physical activity: The physical activity in our study showed significance in the univariate
analysis but didn’t show any in the multivariate analysis. Literature have shown that
physical activity plays a major role in the protection against colorectal cancer (Aicr &
WCREF, 2007; Golshiri et al., 2016; Haggar & Boushey, 2009; Slattery et al., 2003; Thune
& Lund, 1996; Wolin et al., 2010). This insignificance in physical activity in our study is
due to that none of our study population showed a high physical activity index per week
and most of our population (86.7%) reported that they have a low physical activity index
per week. This could also be attributed to that when we calculated the total MET-min/Week
we included the resting hours and sedentary activities. In addition, it can also be attributed

to reporting bias from the patients themselves.

6.5 Family History, consanguinity and colorectal cancer

Family history: Family history showed significance in the univariate analysis. It wasn’t
included in the multivariate model because of the small numbers among cases and controls.
Family history is known to be a strong risk factor for CRC (Beebe-Dimmer et al., 2017
Kotake et al., 1995; Negri et al., 1998). In our study, the number of cases and controls who
had a positive family history to CRC or other cancers was very small. Those small numbers
will affect the multivariate model power and are not enough to establish an association.
Taking a look at the numbers, we notice that there is more positive family history to CRC

or other cancers among cases compared to controls.

Consanguinity: Our findings show that being born to a consanguineous parent increases
the risk of developing CRC by 2.9 folds. Very few studies worldwide addressed this issue.
A case control study in Qatar aimed to examine whether parental consanguinity affects the
risk of cancer in a local Arab highly inbred population. The study concluded that
consanguinity has no effect on the overall cancers incidence(Bener et al., n.d.). This is the
opposite to our study’s findings. This is may be due to the high rate of consanguinity

marriage in Palestine which accounts for 44% of total registered marriages (PCBS, 2017).
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This percentage is high compared to the surrounding countries like Jordan 23%, Egypt
35.3%, and Lebanon 29.6% (Tadmouri et al., 2009). In our study, related parents in the

study cases were 37.1% compared to 15.2% of the control group.

Twin, triplet or other multiple birth siblings: Our results shows that being a twin or a
multiple birth increases the risk of CRC. This result is consistent with the literature that
stated that being a twin or a multiple birth increases the risk of cancer (Mucci et al., 2016
; Cnattingius, Lundberg, & lliadou, 2009). The reason for this increase in not yet known

and all the explanations are theories and assumptions.

6.5 Medications and colorectal cancer

Aspirin: Our results show that aspirin was negatively associated with CRC risk.
Consuming aspirin lowers the risk of CRC by almost 28%. Literature states that aspirin
intake reduces the risk of CRC. A pooled analysis of five cardiovascular-prevention RCTs
linked to cancer outcomes, daily aspirin use at any dose reduced the risk of CRC by 24%
and of CRC-associated mortality by 35% after a delay of 8-10 years (Garcia-Albeniz &
Chan, 2011). A prospective cohort study was conducted in the US to assess the risk of CRC
and aspirin intake among 47363 men found out that regular and long-term aspirin use
reduces risk of colorectal cancer among men (Chan et al., 2008). Other studies show the
same outcome are mentioned in the literature review (Garcia Rodriguez et al., 2017; Gray
et al., 2018; Zhang et al., 2006).

There is no policy for aspirin use or dose in Palestine. Aspirin in Palestine is prescribed for
high risk people or people of family history of any cardiovascular diseases and given freely
from the MOH and UNRWA. Cardiovascular diseases are the main cause of mortality in
Palestine so there is a large high risk group of people in Palestine(PCBS, 2017), which

suggests why so many people use it.
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Diabetes and other diseases: Diabetes mellitus increases the risk of CRC (Deng, Gui,
Zhao, Wang, & Shen, 2012; Tan et al., 2016). Our study showed no significance between
CRC and diabetes. This is attributed to the close numbers of diabetic study cases and

controls.

Our study also showed no significance between dyslipidemia (Cholesterol and
Triglycerides) and the risk of CRC, while literature suggests that there is an increased risk
for CRC among dyslipidemia patients (Agnoli et al., 2014). This is may be attributed that

the numbers were small it failed to establish a statistical significance.

6.6 Limitations and obstacles

Our study showed similar results compared to international studies, but there were small
contradictions of some of the study results with other studies that may be attributed to the
relatively small number of the studied population. In addition to some biases that might
affect the results like information bias, recall bias, and selection bias especially in the
variables that require memorizing such as food frequency and physical activity. The study
was limited in terms of time and finance, which in role prohibited more investigation and
tests. Data provided from the patient’s records was limited to oncological status of each
patient and the lack of reporting of other medical conditions the patients have. Also, the
medical records data was very difficult to use to calculate the survival data of the patients.
Some limitations of this study derived from the nature of the case-control study. The
participants were asked about their lifestyle. Most of the participants were patients who
were under the effect of some medications, in addition to the old age of most of the
participants, all these factors result in a recall bias.

The reporting bias may be present in our study as some of the participants might be
trying either to deny the role of their lifestyle or to blame any other factors except
themselves for their disease, so some participants answered some questions in a way to
achieve their perception or to show that they live a better lifestyle than they do.

Moreover, the data of family history of malignancy in the patient were missing in most of
the cases; therefore, we could not extract reliable family history. To compensate the defect
in participant’s medical record each participant was asked about his family history of

colorectal cancer and this might be exposed to recall bias or information bias.
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6.7 Conclusion

This study is the first one in Palestine that investigated the possible association between
different factors whether protective or risk and colorectal cancer occurrence. A case control
study design was used to answer the study questions. The study has identified the possible
risk factors associated Colorectal cancer patients attending the oncology department or the
daycare clinics at Beit Jala Governmental hospital.

Most results of this study were expected and comparable to other international studies
results, while some others were unexpectedly contradicted the literature. Residence, area
of residence, fruit consumption, grilled red meat consumption, aspirin consumption,
smoking, consanguinity marriage and being a multiple birth, appeared to be associated with
colorectal cancer either positively or negatively. Other factors showed no significance in
our study such as vegetables consumption, red meat consumption, supplements and

physical activity.

6.8 Recommendations

Recommendations for people at risk of colorectal cancer
(1 Living in a healthy lifestyle that helps preventing developing diseases that increase the

risk of CRC such as bowel diseases.
[1 Increase the consumption of fruits and decrease the consumption of grilled red meat.
[1Encourage people at risk to stop smoking.

[1 Since low numbers of controls undergone screening so, perform a screening for

colorectal cancer on a regular basis after the age of 40 years as age is a risk factor for CRC.
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Recommendations for policy makers and health care team:
[1 Providing more attention for colorectal cancer especially in people over 40 by policies

designed for them.

(1 Establishing national initiatives for the encouragement of early detection of colorectal

cancer.

[1 Modifying the national cancer registry to include more details related to each cancer

type.
[1 Considering colorectal cancer detection when dealing with over 40 years old patients.

(1 Giving more attention to the groups at risk of colorectal cancer to enable the early

detection.

1 Work more on the modifiable lifestyle factors which eventually affect the risk of

colorectal cancer.

Recommendations for public health researchers:
1 Conducting more detailed researches with larger sample size and including more

hospitals and health care facilities.

[1 Considering the type and the stage of colorectal cancer (histopathology) and the date of
first diagnosis.
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Appendix 2 :Study participants consent form
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Appendix 3: Determinants of Colorectal cancer questionnaire
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Appendix 4: Panadol, NSAIDs, Laxatives, Multivitamins, Folic Acid, Calcium, and

Antacids tables

Study cases Control Group P value of Chi
N=105 N=105 Square
Count Column N Count Column N Significance
% %

Panadol Yes 15 14.3% 20 19.0% 0.355
No 90 85.7% 85 81.0%

NSAIDs Yes 11 10.5% 13 12.4% 0.664
No 94 89.5% 92 87.6%

Laxatives Yes 9 8.6% 4 3.8% 0.152
No 96 91.4% 101 96.2%

Multivitamins Yes 11 10.5% 12 11.4% 0.825
No 94 89.5% 93 88.6%

Folic Acid Yes 0 0.0% 2 1.9% 0.155
No 105 100.0% 103 98.1%

Calcium Yes 4 3.8% 10 9.5% 0.097
No 101 96.2% 95 90.5%

Antacids Yes 1 1.0% 2 1.9% 0.561
No 104 99.0% 103 98.1%
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Appendix 5: Smoking status, age of smoking initiation, years since smoking started, and
type of smoking. Pipe full of tobacco, cigars and non-smoked tobacco products

Study cases Control Group P value of
Chi Square
Count | Column | Count | Column | Significance
N % N %
Pipe full of <2 pipes 1 1.0% 0 0.0% 0.341
tobacco smoked >2 pipes 1 1.0% 0 0.0%
(Weekly) Don't smoke 103 98.1% 105 | 100.0%
Cigar smoked <5 cigars 1 1.0% 2 1.9% 0.361
(Weekly) >5 cigars 4 3.8% 1 1.0%
Don't smoke 100 95.2% 102 97.1%
Past Smoking No 6 5.7% 2 1.9% 0.283
Yes 7 6.7% 5 4.8%
Non Smoker 92 87.6% 98 93.3%
Past daily No 2 1.9% 1 1.0% 0.274
smoking Yes 12 11.4% 6 5.7%
Non smoker 91 86.7% 98 93.3%
Non Smoked No 105 100.0% 104 99.0% 0.316
tobacco Yes 0 0.0% 1 1.0%
Non Smoked No 105 100.0% 104 99.0% 0.316
tobacco daily Yes 0 0.0% 1 1.0%
Ever used Non No 105 100.0% 104 99.0% 0.316
smoked tobacco Yes 0 0.0% 1 1.0%
Ever used Non No 105 100.0% 104 99.0% 0.316
Smoked tobacco Yes 0 0.0% 1 1.0%
daily
Indoor smoking No 98 93.3% 103 98.1% 0.088
Yes 7 6.7% 2 1.9%
Work Smoking No 61 58.1% 75 71.4% 0.121
Yes 26 24.8% 19 18.1%
Don't work in a 18 17.1% 11 10.5%
closed area
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