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Abstract 

Background: Cancer is a leading cause of death worldwide. 
Multiple studies have shown an association between dietary 
habits and lifestyles with the gastrointestinal (GI) malignancies. 
Smoking, sedentary lifestyles, obesity, diabetes, red and 
processed meats, carbohydrates and others seem to increase 
the risk of GI malignancies. On the other hand, fibers, dairy 
products, fruits, vegetable and others seem to decrease the risk 
of GI malignancies. This study was conducted on patients with 
specific GI malignancies to determine the prevalence of certain 
dietary habits and risk factors, to determine the impact of 
cancer diagnosis on certain habits and to evaluate the patients’ 
perception of diet-cancer association.  
Methods: Based on convenient sampling, interviewer-
administered questionnaires were distributed to 90 patients 
with GI malignancies. The questionnaire was created based on 
extensive literature review and they have covered different 
aspects including quantitative and qualitative data. The 
quantitative data included patient sociodemographic variables 
such as gender, nationality, age and others. While the 
qualitative data included variables such as lifestyle and dietary 
habits. 
Results: The majority of our patients (70%) were not aware of 
any association between diet and cancer. There was no 
statistically significant association between the demographic 
variables and the perception of diet-cancer association. Our 
assessment of the impact of cancer diagnosis on physical 
activity after diagnosis was not statistically significant. We have 
also gathered information about the prevalence of specific 
dietary habits among our patients.  
Conclusion: Improving health education about cancer risk is 
needed to raise the awareness levels about healthy dietary 
habits and diet-cancer association in our community 

Introduction 

Epidemiology 
Cancer is one of the leading causes of death, coming after 
cardiovascular diseases, especially in the developing countries.1 
Newly diagnosed cancer cases among adults in Gulf 
Cooperation Council (GCC) States from January 1998 to 
December 2005 were estimated to be 71882. The majority of 
those cases were reported in Kingdom of Saudi Arabia with 
more than 51000 cases.2The most common cancers in males 
were Non-Hodgkin’s lymphoma followed by colorectal cancer 
then leukemia. In females, breast cancer ranked the most 
common cancer followed by thyroid cancer then colorectal 
cancer.2 

 
Colorectal cancer, worldwide, is the 3rd most common cancer 
in men and the 2nd most common cancer in women in 2008 
and more than 600.000 deaths occurred due to this cancer at 
that year.3 In the GCC States, colorectal cancer is found to be 
the 2nd most common cancer between January 2002 and 
December 2005.2 The age standardized rate (ASR) was 
5/100,000 of male population and 4.7/100.000 of female 
population in Kingdom of Saudi Arabia.2 In 2005, the 
colorectal cancer accounts for 10.3 % of all newly diagnosed 
cases. It was found to be the second most common cancer at 
all ages after breast cancer. By sex as well as adult age, it was 
the first most common cancer in males and the third most 
common cancer in females after breast and thyroid cancers.4 At 
ages 75 years and above, it was the second most common 
cancer in males after prostate cancer and the first most 
common cancer in females.4 In Riyadh region, colorectal 
cancer was found to be the most common cancer in males and 
the third most common cancer in females.4 
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Stomach/gastric cancer is found to be the 4th most common 
cancer globally.5 Over 700,000 deaths were estimated to be 
related to this cancer in 2008.3 In the states of GCC, stomach 
cancer was the 8th most common cancer between January 
1998 and December 2004 with higher male incidence.2 
Between 1998 and 2005, there were 2696 reported cases in the 
GCC States, 1648 of them were in Kingdom of Saudi Arabia 
which accounts 4.2% and 2.2% of all reported cancer cases in 
males and females, respectively.2 In 2005, stomach cancer 
accounts 3.0% of all newly diagnosed cases. It was the 8th 
most common cancer in males and the 14th most common 
cancer in females with male to female ratio of 229:100. In 
Riyadh, the ASR was 2.8/100.000.4 

 
Esophageal cancer is the 6th most common cancer worldwide. 
5 Between 1998 and 2005, there were 711 reported cases in 
GCC States, 508 of them were in KSA and the ASR was 
1.2/100,000. This cancer accounts 2.0 % of all cancer cases in 
this country.5 

 
Risk factors 
Although the majority of the risk factors are unidentified, age, 
polyps, positive family history and genetics, inflammatory 
bowel diseases, smoking and dietary intake seem to be 
correlated with colorectal cancer.6 Furthermore about the 
dietary habits, red meat, processed meat, high fat and calorie 
intake, alcohol, and smoked or salted fish may increase the risk 
of colorectal cancer.7-10 Sedentary life style, obesity and 
hyperglycemia also seem to be correlated to the risk of 
colorectal cancer and many cancers as well.11 Although it is 
controversial, vegetables and fruits especially when combined 
together, fish meat, dairy products, calcium as well as fibers 
show some evidence in protection against colorectal cancer.12, 

13 Stomach cancer risk factors are Helicobacter pylori infection 
and meat consumption especially in people with H. pylori 
infection.14 High sodium, salt, and nitrate intake, high intake of 
proteins, saturated fat, and cholesterol are suggested to be 
positively related to gastric cancer.15-17 On the other hand, fresh 
fruits, citrus fruits, vegetables, dietary intake of antioxidant and 
vitamin C, and polyunsaturated fat intake showed to be 
inversely related to gastric cancer.15, 18-21  
 
The major risk factors for esophageal cancer are smoking and 
alcohol as well as gastroesophageal reflux disease, Barrett’s 
esophagus, obesity and dietary habits.22-25 Ingestion of red and 
processed meat seem to be positively correlated with the risk 
factors of esophageal cancer while fresh fruits and citrus fruits 
showed an inverse relationship to the risk factors of this 
cancer.21, 25 

 
Many studies carried out in different countries, some are 
mentioned above, showed that having certain types of dietary 
life style or ingestion of certain substances had correlated 
significantly to cancer pathogenesis in the gastrointestinal tract. 
Because the gastrointestinal malignancies are one of the most 
common cancers globally and in Kingdom of Saudi Arabia, it is 

important to look into these risk factors.  
This study will be conducted on patients having different types 
of gastrointestinal malignancies in Kingdom of Saudi Arabia to 
determine the prevalence of various risk factors, patient’s 
perception and the changes in these habits after cancer 
diagnosis. 

Methods  

Study Objectives 

Aim of the Study 

To determine the dietary habits and other risk factors among 
patients with gastrointestinal malignancies and the impact of 
cancer diagnosis on these habits. 
 

Specific Objectives 
To determine the dietary habits and lifestyles among patients 
with GI malignancies.  
To determine the impact of cancer diagnosis on the dietary 
habits and lifestyles.  
 

Secondary Objectives 
To evaluate the awareness of patients regarding healthy dietary 
habits and lifestyles 
 

Study design 
A cross sectional study was conducted in the Oncology clinic 
of King Abdulaziz Medical City in Riyadh (KAMC-R), Saudi 
Arabia. Survey forms were distributed to patients diagnosed 
with specific gastrointestinal malignancies at least one month 
prior to the meeting.  
 

From 2007 to 2012, the Oncology Department in this center 
had received 341 colon cancer cases, 205 rectum cancer cases, 
158 stomach cancer cases, 60 esophagus cancer cases and 33 
small intestine cancer cases with a total of 797 cases. In 2012 
specifically, there were 76 colon cancer cases, 27 rectum cancer 
cases, 26 stomach cancer cases, 10 esophagus cancer cases, and 
4 small intestine cancer cases with total of 143 cases.  
 
The study inclusion criteria are patients who were diagnosed 
with esophageal, stomach or colorectal cancers at least 1 
month prior to enrollment and who were over 18 years of age. 
We excluded patients with cognitive impairment and patients 
refusing to participate  
 
Convenient sampling was used to collect 90 patients. Data 
were collected through face-to-face interview administered 
questionnaire forms. The questionnaire forms were created 
based on extensive literature review and were piloted in 10 
patients in Arabic language to find any communication or 
unexpected difficulties to be solved. The questionnaires 
included different aspects involving quantitative and qualitative 
data. The quantitative data included patient sociodemographic 
variables such as gender, nationality, age and others. While the 
qualitative data included variables such as lifestyle habits and 
dietary habits.   
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The study was approved from IRB and all patients consented 
to participate. 
 
Regarding data management and analyses, data entry had been 
done with Excel data base before transferring to SPSS for 
analysis. Descriptive statistics were used to determine the 
patients’ characteristics, disease characteristics and prevalence 
of habits and to determine the association between certain 
habits and demographic and clinical variables. Changes for 
certain habits were quantified based on pre and post diagnosis 
data. For the categorical data, frequencies and percentages were 
calculated while for numerical data, means and standard 
deviations were calculated. We ran univariate and multivariate 
analyses to assess the impact of demographics on perception 
and on exercise frequency after diagnosis. 

Results 

Ninety patients were included in the study. Table I shows that 
86 participants were diagnosed with colorectal cancer and 4 
participants were diagnosed with gastric cancer. The vast 
majority of the patients were Saudi. Female patients constituted 
about 53% of the sample size.  
 
Table I also shows that, slightly less than half of the patients 
were illiterate. The majority of them were retired or had no job 
at the time of the interview. Fifty percent of the male patients 
were in the military and the majority of the female patients 
were housewives.   
 
Thirty nine patients said they had been diagnosed with diabetes 
mellitus (DM) at the time of the interview. Fourteen patients 
were smokers at least one point of their lives; all of them were 
men.  
 
Diet-cancer perception 
 
Table I has also demonstrated that most of our patients do not 
believe in any association between diet and cancer when they 
were asked dichotomous (yes-no) questions. 
 
Prevalence of dietary habits 
 
Table II summarizes our dietary assessment and it is divided 
into 3 categories; unhealthy diet (table II-A), healthy diet (table 
II-B) and unspecified diet (table II-C). Each category includes 
different types of foods. Regarding the unhealthy types of 
food, the majority of our patients were having red meats, rice, 
and bread (most commonly chosen is the white bread) 
frequently. Table II-B shows that, the majority of our patients 
were having green salad, leafy greens, fruits, dairy products and 
milk on frequent bases as a healthy diet. Table II-C reflects 
some traditional types of food or drinks and the majority of 
patients were having eggs, legumes, dates, red tea, and coffee 
frequently.  
 
 

 
The impact of cancer diagnosis on physical activities and 
smoking 
We have assessed the impact of cancer diagnosis on physical 
activities; 55/90 patients were exercising before diagnosis. 
Table III illustrates that 28 patients continued exercising after 
the diagnosis. But the majority of them decreased their exercise 
frequency.  
 
Table III also illustrated that 5 patients were active smokers at 
the time of diagnosis; 4 of them quitted smoking.  
Univariate and multivariate analyses did not reveal any 
association between demographic factors and perception of 
diet-cancer relationship nor changes in exercise after the 
diagnosis   

Table I: Demographic and clinical characteristics (n=90) 

Characteristics 
N (%) and median 

(range) 

Nationality 

Saudi 88 (97.78) 

Non Saudi 2 (2.22) 

Gender 

Male 42 (46.67) 

Female 48 (53.33) 

Marital status 

Married 66 (73.33) 

Single 4 (4.44) 

Previously married 20 (22.22) 

Education 

Uneducated 43 (47.78) 

low education (up to the high 
school) 

26 (28.89) 

high education 21 (23.33) 

Job 

Full time 12 (13.33) 

Retired/non 78 (86.67) 

Smoking history 

Never smoke 76 (84.44) 

Ever smoke 14 (15.55) 

Water before diagnosis 

< 5 cups 55 (61.11) 

≥ 5 cups 28 (31.11) 

Unknown 7 (7.78) 

Diagnosis 

Colorectal cancer 86 (95.56) 

Gastric cancer 4 (4.44) 

Is diet a risk factor for cancer 

Yes 26 (28.89) 

No 64 (71.11) 

Age 59.65 (50.58 – 65.02) 

BMI 27.43 (24.58 – 30.51) 
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Table II-A: Amount and types of the unhealthy dietary food (n=90) 

Food type Frequently* (%) Infrequent lyπ (%) Never (%) 

Bread 89 (98.89) 1 (1.11) 0 (0.00) 

Rice 87 (96.67) 3 (3.33) 0 (0.00) 

Red meats 67 (74.44) 23 (25.56) 0 (0.00) 

Soft drinks 40 (44.44) 29 (32.22) 21 (23.33) 

Preserved juice 39 (43.33) 27 (30.00) 24 (26.67) 

Sweets 30 (33.33) 47 (52.22) 13 (14.44) 

Canned food 26 (28.89) 52 (57.78) 12 (13.33) 

Fast food 15 (16.67) 44 (48.89) 31 (34.44) 

Chips 8 (8.89) 21 (23.33) 61 (67.78) 

Pickles 7 (7.78) 38 (42.22) 45 (50.00) 

Grills 5 (5.56) 74 (82.22) 11 (12.22) 

Processed meats 2 (2.22) 22 (24.44) 66 (73.33) 

Energy drinks 2 (2.22) 2 (2.22) 86 (95.56) 

Salted fish 0 (0.00) 1 (1.11) 89 (98.89) 

*Daily or more than one day per week 
πWeekly, every 10 days or rarely 

Table II-B: Amount and types of the healthy dietary food (n=90) 

Food type Frequently* (%) Infrequentlyπ (%) Never (%) 

Dairy products 81 (90.00) 7 (7.78) 2 (2.22) 

Breakfast freq. 79 (87.78) 6 (6.67) 5 (5.56) 

Green salad 76 (84.44) 13 (14.44) 1 (1.11) 

Milk or laban 74 (82.22) 13 (14.44) 3 (3.33) 

Tomato paste 67 (74.44) 10 (11.11) 13 (14.44) 

Leafy green 63 (70.00) 24 (26.67) 3 (3.33) 

Fruits 53 (58.89) 36 (40.00) 1 (1.11) 

Citrus fruits 50 (55.56) 33 (36.67) 7 (7.78) 

Legumes 45 (50.00) 35 (38.89) 10 (11.11) 

Fresh juice 25 (27.78) 58 (64.44) 7 (7.78) 

Nuts 18 (20.00) 54 (60.00) 18 (20.00) 

*Daily or more than one day per week 
πWeekly, every 10 days or rarely 
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Discussion 

Our findings have shown that about 70% of the included 
patients do not believe in any association between diet and 
cancer which was the opposite to one of the Malaysian studies. 
Afzaninawati Suria Yusof assessed the perception of dietary 
intake among 12 Malaysian patients from different races with 
colorectal malignancies.26 That study found the majority of the 
patients agreed on the association between colorectal cancer 
and western foods. The reason behind that is possibly due to 
the small sample size or because the level of education which 
was not mentioned in that study. 
 
Our study has also shown that the majority of our patients 
were eating red meats, rice, and bread daily or most of the days 
of the week. Those types of foods are known to be a part of 
the Saudi traditional diet and this finding might be as common 
finding. Having a control group would evaluate if cancer 
patients' intake is different. Our findings also demonstrated 
that the majority of our patients were having green salad, leafy 
greens, fruits, milk and dairy products as healthy dietary habits 
daily or most of the days of the week.  
 

Our study was conducted in a single institution. Further studies 
should include different hospitals to reflect the population in a 
better way. Future studies need to include a control group and 
to recruit a larger number of patients from different settings. 
Furthermore, this study did not assess some common types of 
food, for example, poultry and fish which had been assessed in 
other studies.  For this reason, future studies should include 
them based on latest literature updates. 

Conclusion 

The majority of our patients are not aware of the association 
that links food with cancer, which might be because of the lack 
of effective public awareness and educational programs. 
Therefore, future efforts should evaluate the barriers and 
implement educational interventions in order to increase our 
population health awareness of dietary habits and diet-cancer 
association. 
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