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Abstract: Aim: In Saudi Arabia, the incidence of colorectal cancer (CRC) is increasing.
Lifestyle modification, including diet and physical activity, is as important as the standard procedure
of colonoscopy screening in reducing CRC development. I explored the dietary intake, physical
activity, and selected nutritional biomarkers in Saudi patients with colorectal polyps, a precursor
of CRC. Methods: Thirty polypectomy patients (aged 35-84 years) were recruited from an endoscopy
unit at King Abdulaziz University Hospital. Demographic, anthropometric, physical activity, and food
frequency data were collected. Plasma C-reactive protein, serum 25-hydroxy vitamin D, and folate
levels were measured. Results: The median body mass index (BMI) of the patients was within the
overweight cut-off range. The median consumption of carbohydrate and protein was within the
recommended dietary allowance (RDA). Median fat consumption was above the RDA, while median
fiber intake was below the RDA. Patients met the recommended servings/day of fruits, vegetables,
dairy products, and protein but exceeded the recommended intake of fats and sweets. Most patients
were non-active, with an inadequate level of serum vitamin D. Conclusion: We observed several risk
factors previously associated with CRC, including low levels of physical activity, serum vitamin D,
and fiber intake, and high BMI and fat intake among polypectomy patients.
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1. Introduction

Worldwide, colorectal cancer (CRC) is the third most common cancer and one of the most common
causes of cancer-related death [1]. In Saudi Arabia, CRC is the most common cancer in men and
the second most common in women, after breast cancer [2]. Colorectal adenoma (CRA) has been
identified as a precursor to colorectal cancer [3]. Previous research reported a number of CRC risk
factors, including genetics, ageing, and environmental factors, such as smoking, dietary habits, obesity,
and physical inactivity [4,5]. However, the etiology and factors that predict the polyps’ recurrence
or the progression of adenomatous polyps to adenocarcinoma have not completely elucidated the
underlying mechanism [6].

Observational studies have provided consistent evidence that the initial treatment for colon
polyps is polyps removal via a colonoscopy procedure together with a plan for follow-up screening [7].
However, comprehensive prevention and treatment strategies, which involve a combination of
secondary prevention through surveillance, and primary prevention through lifestyle modification,
such as diet and physical activity, are reported to reduce the prevalence of colorectal cancer morbidity
and mortality [8-10].
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Diets rich in fruit and vegetables, whole grains, and fiber have been reported to reduce the risk
of CRC due to their polyphenol, vitamin, and mineral contents, which play roles as antioxidant,
anti-inflammatory, prebiotic, and antibacterial factors [11,12]. In contrast, diets high in fat, processed
meats, sugar, and other refined carbohydrates, and low in vitamin D and calcium, have been reported to
increase the risk of CRC [4,11,13]. Diet has also been reported to modulate inflammation, which plays
a crucial role in CRC development [14]. Several prospective studies have reported an association
between the risk of CRC and a high blood concentration of the systemic inflammatory response marker
C-reactive protein (CRP) [15], suggesting a potential role for CRP as a pro-inflammatory biomarker of
CRC. Inflammation also reduces the levels of serum albumin (an established marker of nutritional
status), which has been associated with inadequate protein and caloric intake in patients with chronic
disease, including CRC patients [16,17].

The relationship between body mass index (BMI) and CRC has also been examined [18-21].
A recent meta-analysis of 38 prospective cohort studies reported a strong correlation between BMI and
colon cancer, with an 8% increased incidence of CRC per 5 kg/m? increase in BMI [18]. In contrast,
there is evidence that suggests that regular physical activity is protective against CRC, and may reduce
disease risk by 24% [22], and mortality following CRC diagnosis by 38% [23]. Moreover, physical
activity has been linked with the level of vitamin D (25(OH)D3) in CRC patients, with 25(OH)D3
suggested as a potential marker for physical activity in CRC patients [24,25].

CRC is an increasing public health concern in Saudi Arabia, with little being known about the
associations between Saudi lifestyle factors and the risk of CRC, with no post-polypectomy nutrition
care program in Saudi Arabia. Greater economic prosperity and adoption of a more Westernized
lifestyle may be contributing to the increased incidence of CRC in Saudi Arabia. These lifestyle changes
include rising levels of obesity (Saudi Arabia ranks 14th among the most obese nations) [26], lack of
adherence to the dietary guidelines and poor dietary practices [27], and an increasingly sedentary
population in which the majority are failing to attain the recommended level of physical activity [28].
However, the association between current Saudi lifestyle factors and CRC incidence has, to date,
not been examined. Therefore, this preliminary study aimed to explore dietary risk factors related
to colorectal cancer, physical activity, and selected nutritional biomarkers in Saudi patients with
colorectal polyps, a precursor of CRC. We hypothesized that the dietary risk factors related to CRC
will be identifiable among Saudi patients with colorectal polyps and the integration of nutrition care in
polypectomy patient plans is necessary.

2. Materials and Methods

2.1. Study Design

A preliminary descriptive cross-sectional study was performed. Ethical approval for the study was
granted by King Abdulaziz University Hospital (KAUH) research ethics committee. All participants
provided informed written consent.

2.2. Subjects and Recruitment

The study involved patients recruited from the endoscopy unit at KAUH. Inclusion criteria
comprised Saudi polypectomy patients aged >30 years (both males and females) who had one or
more polyp removed through polypectomy, with or without a history of CRA, and who had no
known existing colorectal cancer. Patients with chronic diseases, including diabetes, hyperlipidemia,
hypertension, and cardiac, liver, and renal diseases, or any history of cancer were excluded.

2.3. Study Instruments and Data Collection

Potential patients who met the study criteria were approached before colonoscopy. At this
time, for each patient, the study aims were stated, demographic (birth, sex, income, education) and
anthropometric data (height, weight, BMI) were obtained by the research team according to standard
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procedures [29], and the consent form signed. After the procedure, if the physician reported that the
patient had one or more polyp removed and had no known existing colorectal cancer, the patient
was included in our study. Polyp type was not confirmed by histology. It was the endoscopist’s
macroscopic impression that the polyps were pre-cancerous or not. In addition, blood samples were
taken after the procedure and before cannula removal to be sent to the laboratory for storage. The final
step was collecting dietary habits and physical activity using interviewer-administered questionnaires,
which were collected during follow-up appointments or via the telephone.

The food-frequency questionnaire (FFQ) was used to assess dietary habits [30]. The questionnaire
consisted of three pages and took approximately 30 min to complete. Subjects were asked how frequently
they consumed each food item or food group (“never”, “1-3 times per month”, “1-3 times per week”,
“1 time per day”, and “2 or more times per day”) and the portion sizes. The carbohydrate, protein,
fat, and dietary fiber intakes were expressed as g/day; the cholesterol, saturated fatty acid, monounsaturated
fatty acid, and polyunsaturated fatty acid intakes were expressed as mg/day. The percentage intakes of
calories, macronutrients (carbohydrate, protein, and fat), and dietary fiber were also calculated. Nutrient
excesses or deficits were determined by comparison with the recommended dietary allowance (RDA)
references for energy and macronutrients [31]. The North American RDA references were applied
because no equivalent is available for countries in the Arab region and the Dietary Guidelines for
Saudis was based on Dietary Guidelines for Americans [32]. Food intake was classified by food groups
(bread, cereal, rice, and pasta group; fruits, dairy, vegetables, protein, dairy product group; fats and sweets;
and miscellaneous) [33,34]. The analysis to calculate the number of servings of each food item per day
was performed using Microsoft Office Excel. This was then compared to the daily recommended servings
according to the Healthy Food Palm (Similar to the USA Food Guide Pyramid), as follows: Cereal and
bread (6-11 servings/day), vegetables (3-5 servings/day) and fruits (2—4 servings/day), milk and its products
(24 servings/day), and meat and beans (2—4 servings/day). Fat and sugar were in the smallest (representing
lower quantities) [32].

The physical activity questionnaire (9 questions) about weekly activities, including transport,
household, and sports, was used based on that previously reported by Al-Hazzaa et al. [35].
The questionnaire had 4 categories depending on the participants” answers. The total score was
measured as follows: Very active (>40 point), active (39-30 point), moderate active (29-20 point),
and inactive (<20 point). Finally, blood samples were collected by the nursing staff and sent to a
laboratory to analyze the C-reactive protein (CRP), vitamin D, and folate levels.

2.4. Statistical Analysis

Data were analyzed using Microsoft Excel and SPSS statistical software (version 23, SPSS, Inc.,
Chicago, IL, USA, 2015). The data were tested for normality using an Anderson-Darling test.
Descriptive statistics are presented as median and interquartile range (IQR) and ranges are also used
for continuous data.

3. Results

3.1. Subject Characteristics

The demographic and anthropometric data for the 30 polypectomy patients recruited in this study
are presented in Table 1. The most frequently reported characteristics for the patients were as follows:
Aged between 56 and 65 years (43%), approximately equal gender distribution (males: n = 14, 53% and
females: n = 16, 47%), approximately evenly drawn from across the income range, and educated to
Bachelor’s degree level (37%). The median BMI was 26 kg/m2 (IQR 24-28). When grouped by BMI
category, 33% of patients (n = 10) were normal weight, 53% (n = 16) were overweight, and 17% (n = 4)
were obese.
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Table 1. Demographic and anthropometric data (n = 30; male = 14, female = 16).

Variables n %

Age (years)

35-45 5 17
46-55 6 20
56-65 13 43
66-75 5 17
76-85 1 3
Income (Saudi Riyal /month)

<5000 9 30
5000-10,000 8 27
10,000-15,000 6 20
>15,000 7 23
Education

Uneducated 2 7
Primary 7 23
Secondary 3 10
High school 6 20
College/diploma 11 37
Higher education 1 3
Anthropometric Median IOR (Q1-Q3)
Height (cm) 164 154-169
Weight (kg) 70 63-73
BMI (kg/m?) 26 24-28
BMI category n %
Normal weight (18.5-24.9 kg/m?) 10 33
Overweight (25.0-29.9 kg/m?) 16 53
Obese (>30.0 kg/m?) 4 17

n (%) = Data presented as number and percentage.

3.2. Dietary Assessment

3.2.1. Estimation of Energy and Macronutrient Intakes Using the FFQ

The energy and macronutrient intakes of the polypectomy patients, based on the FFQ results,
are given in Table 2. According to the RDA, the median consumption of carbohydrates was within
the recommended range of 45%-65% (53%) and the median protein consumption was within the
recommended range of 15%—20% (17%). However, the median fat consumption was above the
recommended range of 25%-30% (36%), while the median fiber intake was less than the recommended
intake for adults of 30 g/day (13 g; IQR 10-21).

Table 2. Energy and macronutrient intakes of polypectomy patients based on the food-frequency
questionnaire (n = 30; male = 14, female = 16).

Median IOR (Q1-Q3) % of Energy Intake
Energy (kcal/day) 1600 1384-2222
Carbohydrate (g/day) 211 166-305 53
Fat (g/day) 65 49-80 36
Protein (g/day) 67 54-83 17
Fiber (g/day) 13 10-21
Cholesterol (mg/day) 169 136-237
SFA (g/day) * 24 17-26
MUFA (g/day) * 21 17-27
PUFA (g/day) * 12 10-22

* SFA: saturated fatty acids; MUFA: monounsaturated fatty acids; PUFA: polyunsaturated fatty acids.
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3.2.2. Estimation of Food Intake Using the FFQ

Table 3 shows the food intake of the polypectomy patients (servings/day). The median intake of items
in the bread, cereal, rice, and pasta group was below the recommended 6-11 servings/day (2.5 servings/day
[IQOR 1.9-4.0]). The median intakes of fruit and vegetables were within the recommended ranges of
2-4 servings of fruit/day and 3-5 servings of vegetables/day. The protein food group (e.g., red meat, poultry,
fish, eggs, beans, and nuts) intake met the recommended intake range of 2-3 servings/day. Dairy (milk,
yogurt, cheese, and ice cream) intake was within the recommended intake range of 2-3 servings/day. Lastly,
fats and sweets intake was above the recommended level (use sparingly) in both males (2.5 servings/day
[IQR 2.1-3.1]) and females (2.5 servings/day [IQR 1.4-3.3]).

Table 3. Estimation of dietary intake (servings/day) in polypectomy patients based on the FFQ (1 = 30;

male = 14, female = 16).

Overall (n = 30)

" .
Food Group Food Items (Daily) Median 01 03
Cornflakes 0.0 0.0 0.0
Bread, Cereal, Rice, and  Rice, kabsa, pasta, and saleeg 0.7 04 1.4
Pasta group White bread (e.g., white Arabic, white toast, 0.9 03 14

(recommended: 6-11  and French toast) ’ ’ ’
servings daily) Brown bread 0.2 0.0 1.0
Savories (e.g., pizza, pies, chips) 0.3 0.1 0.4
Total 2.5 1.9 4.0
Fruit (e.g., apples, bananas, grapes, melons, 18 0.9 35

Fruit group an(.i oranges)

(recommended: 24 Dried fruits 0.1 0.0 0.2
servings daily) Dates (dried and fresh) 0.2 0.1 1.0
Fresh juices 0.2 0.1 0.2
Total 3.0 1.5 49
Salad vegetables (e.g., cucumbers, tomatoes, 17 11 38

Vegetable group lettuce, and peppers) ’ ' '
(recommended: 3-5 Other vegetables (e.g., cabbage, cauliflower, 15 0.8 20

servings daily) aubergines, okra, onions, and spinach) ’ ’ ’
Cooked, boiled, and fried potatoes 0.2 0.2 0.3
Total 4.0 2.6 5.6
Peas, beans, and lentils 0.3 0.1 0.6
Nuts ar.ld seeds (e.g., peanuts, melon seeds, and 04 01 06

Protein food group pistachio nuts) S .

(recommended: 2-3 Red meat (‘t?eef, lamb, brain, kidneys, and liver) 0.3 0.2 0.4
servings daily) Poultry (chicken) 0.2 0.2 1.0
Meat products (e.g., shawarmas and burgers) 0.1 0.0 0.2
Fish and fish products 0.2 0.1 0.3
Egg and egg dishes 0.4 0.2 0.4
Total 2.1 1.6 2.6
Milk 0.2 0.1 1.0
Dairy products group  Cheeses 0.8 0.2 1.8
(recommended: 2-3 Yoghurts 0.8 0.2 1.1
servings daily) Ice cream 0.1 0.0 0.1
Total 24 1.2 3.1
Fats and sweets group  Fats (e.g., butter, olive oil, and vegetable oil) 2.0 1.2 24
(recommended: Syrups, preserves, and sweeteners 0.6 0.2 12
sparingly) Total 2.5 1.8 3.2
Black and green teas and coffees 2.0 1.0 3.9
Other beverages (e.g., juices and soda drinks) 0.4 0.3 1.1
Miscellaneous Sauces 0.2 0.0 0.3
Pickles and spices 13 0.7 2.0
Ginger, mint, parsley, and coriander 1.2 0.3 2.0

* For food items, servings were assessed according to the number of bowls (e.g., 1/2 bowl = 1 serving, 1 bowl = 2
servings, and 2 bowls or more = 4 or more servings). * For beverage items, servings were assessed according to the
number of cups (e.g., 1/2 cup = 1 serving, 1 cup = 2 servings, and 2 cups or more = 4 or more servings).



Gastrointest. Disord. 2020, 2 101

3.3. Physical Activity Assessment

The data from the physical activity questionnaire showed that a high percentage of the participants
were inactive (Table 4). The majority of the participants (83%, n = 25) were within the inactive score
range (<20 point). Only 10% (n = 3) of the participants were moderately active (score of 20-29) and
only 7% were classed as active (score of 30-39; n = 2). None of the patients were within the very active
score range (score > 40).

Table 4. Assessment of physical activity of the polypectomy patients (1 = 30; male = 14, female = 16).

Level (Score) Overall (z = 30)

1 (%)
Very active (>40) 0(0)
Active (30-39) 2(7)
Moderate activity (20-29) 3 (10)
Non-active (<20) 25 (83)

3.4. Measurements of Serum Vitamin D, Folate, and CRP

An inadequate level of serum 25-hydroxy vitamin D (median 47.2 nmol/L; IQR 29.0-76.3) was detected
(normal range > 75 nmol/L). The serum folate level (23.1 nmol/L; IQR 17.2-31.5) was within the reference
range (4.5-54.3 nmol/L). Out of 21 patients, the level of CRP was raised in eight (median 11.8 mg/dL;
IQR 7.5-15.4) and within the normal range (<3.0 mg/dL) for the remaining 13 patients (Table 5).

Table 5. Biomarkers in the polypectomy patients.

Biomarkers Median IQR
Serum 25-hydroxy vitamin D (nmol/L) 47.2 (n = 24/30) 29.0-76.3
Serum folate (nmol/L) 23.1 (n = 24/30) 17.2-31.5
C-reactive protein (mg/dL)
Normal (n = 8/21) <3.0 -
Raised CRP (n = 13/21) 11.8 7.5-154

4. Discussion

In this study, we explored the dietary risk factors related to colorectal cancer, physical activity,
and selected nutritional biomarkers of Saudi patients with colorectal polyps, a precursor of CRC.
A number of common characteristics that have been previously identified as risk factors for
CRC[11,13,36] were observed among the polypectomy patients. These common characteristics included:
(1) Exceeding the recommended dietary fat percentage (>35%) and exceeding the recommended
consumption level of high-fat food items from the fats and sweets group (>2.5 servings/day); (2) a low
fiber intake (<30 g/day); (3) BMI > 25 kg/m2 ; (4) low physical activity levels; and (5) low serum vitamin
D levels.

Overall, our patients consumed a higher than the RDA recommended amount of fats and sweets
and below the Saudi Healthy Food Palm recommended intake of whole grain food items. Interestingly,
despite meeting their recommended daily servings of fruit and vegetables, fiber intake was also less
than half the RDA. Information provided in the FFQ suggests this may partly be explained by the
patient preference for fruit juices rather than whole fruits and vegetables. In addition, our analysis
shows that patients are meeting RDA for carbohydrate, while at the same time, consuming low
servings/day from the bread, cereal, rice, and pasta group. This could indicate that the shortfall in
carbohydrates is being met mainly from sugars.

Studies have proposed that a diet with a high fat content increases fat emulsification (by bile
acids) in the colon. The downstream effect of this is to increase the concentration of bile acids, such as
deoxycholic acid, which is considered a carcinogen and might therefore increase the risk of colon
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cancer [37]. Areview of 17 Asian colonoscopy-based studies with more than 40,000 individuals reported
that individuals with one or more colorectal adenomas were more likely to have unfavorable cholesterol
profiles at the colonoscopy time [38]. In contrast, dietary fiber reduces transit time and increases bowel
viscosity, which results in an improvement in the colonic environment. Colonic fermentation of dietary
fiber by microflora produces short-chain fatty acids (acetate, propionate, and butyrate) and lowers
the fecal pH level [39]. Butyrate has been reported as a chemo-preventive agent [39,40]. However,
a Cochrane review of randomized controlled trials found no statistically significant effect of dietary
fiber intervention versus placebo or normal diet on the recurrence of colorectal adenomas [41]. Further
research is therefore needed to investigate the potential benefits of fiber for CRC prevention.

Nearly 70% of our study patients were classified as overweight or obese. A prospective study
to evaluate and compare the associations between BMI and colorectal adenoma incidence observed
a consistent pattern of increased risk between obesity and colorectal adenoma [42]. In addition,
a meta-analysis of 36 studies on the association between BMI and the risk of colorectal adenoma
concluded that a 5-unit increase in BMI gave a 19% increased relative risk of adenomas in both men and
women [43]. Many prospective studies have also examined the relationship between BMI and CRC
and reported an association between BMI and CRC after several years of follow up [18-21]. A recent
meta-analysis of 38 prospective cohort studies reported a strong association between BMI and colon
cancer, with an 8% higher incidence of CRC per 5 kg/m? increase in BMI. Moreover, CRC risk increased
further with a BMI >27 kg/mz, with a stronger association for men than for women [18]. These findings
suggest that maintaining a healthy weight could decrease the risk of colorectal adenoma and CRC.
Therefore, it is important that lifestyle modifications that aim to improve diet and increase physical
activity are introduced by dietitians after polypectomy procedures. This would reduce body weight,
thus decreasing one of the risk factors for colon polyps and its recurrence.

In the present study, our patients generally reported a very low level of physical activity.

A systematic review and meta-analysis also reported a significant inverse association between
physical activity and adenomatous polyps, with a 16% relative risk reduction when comparing the
most and least active participants. Therefore, this evidence suggests that physical activity plays an
inhibiting role in the carcinogenic process by enhancing the immune function, decreasing inflammation,
and reducing insulin levels and insulin resistance [44]. McClellan et al. [45] showed that exercise
led to a reduction in the number of large intestinal polyps and significantly influenced immune cell
markers in mucosal tissues, decreasing the expression of macrophage and regulatory T cell markers
and increasing the expression of cytotoxic T cell markers.

Chronic inflammation has been linked to the cause of CRC. Nevertheless, hard conclusions
could not be made from the present study because only 8 out of 21 patients had an increased level of
CRP. These data can be used as a “insight” to predict the inflammation status of Saudi patients with
polyps, and to calculate the sample size for future studies. Most studies on the association between
inflammation and CRC have been carried in Western countries, and evidence from Saudi studies
is scarce.

Low serum vitamin D levels were also detected in our polypectomy patients. Vitamin D deficiency
has been reported as one of the factors that plays a role in the pathogenesis of colorectal cancer [46].
The World Health Organization’s International Agency for Research on Cancer has reported that
there is a strong association between an individual’s vitamin D level and the risk of colorectal cancer
development and survival [47]. In addition, several observational studies have reported associations
between low vitamin D levels and the incidence of, and mortality due to, CRC [48]. Mechanistic
studies show that, through gene regulation, 1«,25-dihydroxyvitamin D3 or calcitriol (active vitamin
D metabolite) inhibits the proliferation and promotes the epithelial differentiation of human colon
carcinoma cell lines that express vitamin D receptors [49]. Therefore, improving vitamin D status could
potentially contribute to reducing the risk of CRC.

It is important to integrate nutrition care into patient plans after the polypectomy procedure,
as the combination of the lifestyle modification and screening will help to reduce colon adenoma



Gastrointest. Disord. 2020, 2 103

recurrence and CRC. The American Cancer Society guidelines recommend that CRC survivors with
chronic bowel problems or surgery known to affect the absorption of nutrients should be referred
to a dietitian to modify their diets to maintain optimum health, and ensure sufficient levels of
vitamin D and calcium [50]. In addition, the Stroll Family Cancer Prevention Centre at McGill’s
Jewish General Hospital is dedicated to providing specialized information and resources in different
disciplines of medicine and surgery as well as in lifestyle and dietary modification. The center has
a post-polypectomy nutrition clinic to help patients who are diagnosed with colon polyps to follow
dietary recommendations, which have been found to reduce the polyp recurrence risk in scientific
research [51].

Despite the small sample size, this is the first study examining the dietary intake and physical
activity of a Saudi population at high risk of CRC, and the data generated by this study could inform
the design and sample size calculation of larger follow-up studies. In addition, this pilot study
highlights some important issues that need to be further investigated in order to design effective
dietary interventions as a primary prevention approach to reducing the incidence of polyp recurrence
risks and CRC in Saudi Arabia. Conversely, this study had five main limitations. First, this was a
cross-sectional study with only 30 patients, which did not allow associations between variables to be
detected. Second, the small sample limited the generalizability to represent Saudi patients with polyps.
Third, no control group was included with which to compare polyp patients. Fourth, the identification
of polyp types was not confirmed by histology. This variable was dependent upon physicians reporting
if polyps were non-neoplastic or neoplastic after the procedure. In addition, although polyps are a risk
factor for CRC, not all polyps convert to CRC; this phenomenon could have increased the bias in our
study. Finally, the FFQ used in our study was not comprehensive because not all food items that may
be consumed commonly in Saudi Arabia were included. Future studies must consider a validated
FFQ for the Saudi population. Furthermore, the Dietary Guidelines for Saudis, which are based on the
Dietary Guidelines for Americans, may not be suitable for the Saudi population, which highlights the
need for Saudi guidelines that are specific for the Saudi population to reduce the risk of diet-related
disease. More research, with a large-scale longitudinal approach is proposed to determine the status of
factors contributing to CRC, which is of increasing public health concern in Saudi Arabia.

5. Conclusions

A number of previously published nutritional risk factors associated with CRC were observed
in this preliminary study of polypectomy patients in Saudi Arabia, including physical inactivity,
low serum vitamin D levels, high BMI, high fat intake, and low fiber intake. These findings indicate the
importance of including a registered dietitian in the multidisciplinary team to provide polypectomy
patients with the necessary nutritional information after a polypectomy procedure. A larger study is
needed to explore the relationship between the high incidence of CRC in Saudi Arabia and the dietary
intake and physical activity of the Saudi population as well as the effect of the integration of nutrition
care with the screening plan on the prevention of CRA and CRC.
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