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Abstract

Introduction: Fast food chains are a global phenome-
non, and they have been associated with less success-
ful weight loss maintenance, undesirable weight gain, a
higher Body Mass Index (BMI). Some have defined fast
food as pre packed meals or ready to eat convenience
food, and others have described fast food as food pur-
chased from a major franchised chain. Higher rates of
fast food consumption have been connected with in-
creasing rates of obesity.

Materials and methods: Colorectal Cancer (CRC) pa-
tients treated at Royal Hospital were identified from
Royal Hospital medical records and from Oman’s cancer
registry between 2000 and 2013.

Results: The total number of patients diagnosed with
CRC was 492, and the BMI information of 351 patients
was available. In Oman, most fast food restaurants are
situated in the Muscat region (40 restaurants) followed
by Sohar (seven restaurants), Salalah (four restaurants),
and Nizwa (two restaurants). The obesity, BMI, and CRC
malignancy rates were higher in the areas with fast food
chains (with the exception of Sohar). The CRC age stan-
dardized rate was lower in the areas with no fast food
outlets, and the incidence of obesity and CRC were also
lower. In our study, the proportion of those who were
overweight or obese was 65.2% in Muscat, 81.5% in
Salalah, 62.5% in Sohar, and 50% in Buraimi. In other
regions with no available fast food outlets, the rate of
obesity ranged from 33.3% to 47.4%.

Conclusion: There was a strong association between
obesity, fast food chain availability and CRC. High fish in-
take might have a protective effect on the development
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of CRC. Although Sohar had a high obesity rate and a
good number of fast food chains, the region had a low
CRC incidence possibly attributable to high fish intake.
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Introduction

Fast food chains are a global phenomenon, and they have been
associated with less successful ideal weight maintenance, weight
gain and a higher body mass index or BMI [1,2]. Some have defined
fast food as pre packed meals or ready-to-eat convenience food, and
others have described fast food as food purchased from a major
franchised chain [3,4]. Some mechanisms that could explain the link
between the consumption of fast food and increased obesity risk are
large food portions, excessive amounts of refined starch with added
sugars and a subsequent high glycaemic load [5]. The most likely
mechanism is the energy (calorie) density of fast food; excess caloric
intake is a well-established determinant for weight gain [5-7].

Fast food offers unwholesome choices, particularly for children
and teenagers, by elevating their risk of obesity due to bulky portion
sizes, excess fat and sugar, straightforward starches, excess salt,
higher food density and high caloric values [2]. An individual could
easily take in 1,500 calories from a single fast food meal. A typical fast
food menu includes a burger containing “850 calories” and 25 grams
of fat and French fries containing 350 calories and 20 grams of fat
[2]. Wendy’s Bacon Deluxe Double Burger contains 880 calories and
52 g of fat, and Taco Bell’s Nachos Bell Grande contains 770 calories
and 24 g of fat. A medium-sized order of fries at McDonald’s contains
380 calories and 19 g of fat, onion rings at Dairy Queen contain 360
calories and 16 g of fat, and regular coleslaw at Popeye’s contains
260 calories and 23 g of fat. A large Frosty at Wendy’s contains 540
calories and 8 g of fat, and an iced caramel latte from Dunkin’ Donuts
contains 450 calories and 12 g of fat [2].
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Higher rates of fast food consumption have been connected
with increasing rates of severe obesity. Morbid and super morbid
obesity rates are growing at a more advanced pace than the rates
of moderate obesity [8]. The consumption of takeaway and fast
food is becoming more popular among children and adolescents in
developing countries [9]. The relevant factors for the preference of
fast food include the food’s good taste, easy accessibility, increased
convenience, and pocket-friendly nature [10].

Studies have shown that consuming food away from home is
an important cause of increased obesity risk [11-15]. The presence
of convenience stores within a 10-minute walking distance of
schools was associated with a higher rate of overweight students
than schools without nearby convenience stores [16]. A fast food
restaurant within 0.1 miles of a school resulted in a 5.2% increase
in obesity rates as described by Currie et al [17]. Among pregnant
women, a fast food restaurant within 0.5 miles of her residence
results in a 1.6% increase in the probability of gaining over 20 kg
weight during her pregnancy [17].

Fast food consumption was a significant determinant of high BMI
in females, and both fast food and eating at restaurants predicted
high BMlin males as well when controlling for other factors known to
affect obesity, such as demographics, lifestyle, and location [14,18].

A fast food supplier’s goal is to minimize time costs or to
maximize the convenience of consumers. A key component of costs
is the time and distances customers spend traveling to and from a
fast food outlet [19,20]. Opening new stores (increasing fast food
chain density) decreases the distance consumers need to travel,
lowering the real price of the meal, increasing the ease of access and
the quantity demanded will increase [19,20].

Materials and Methods

The National Oncology Center (NOC) is the only comprehensive
oncology center in Oman; more than 70% of all newly diagnosed
patients are treated at the NOC. This study was conducted after
receiving the ethical approval of the Royal Hospital’s ethical
committee. Eligible patients were identified from both Royal Hospital
electronic medical records and the Oman cancer registry. All patients
were diagnosed with Colorectal Cancer (CRC) between 1998 and
2012 and were treated at the Royal Hospital. The database included
patients who were diagnosed with pathological stage |, II, llI, or IV
CRC at the Royal Hospital during this period were included in this
study. Patients also must have had their baseline height and weight
prospectively recorded at their initial consultation visit prior to their
receipt of any systemic chemotherapy or radiation therapy if any had
been given. We included patients who developed a recurrence or
death even if this development occurred shortly after their original
diagnosis of CRC.

BMI was used as the measure of obesity. BMI was calculated as
the patient’s weight (in kilograms) divided by the patient’s height
squared (in square meters). Patients were subsequently assigned to
four BMI categories: underweight (<18.5 kg/m2), normal (18.5-24.9
kg/m?2), overweight (25-29.9 kg/m2), or obese (>30 kg/m?2).

The patients were evaluated for age, gender, disease
characteristics (tumor grade, location, and disease stage), receipt of
systemic chemotherapy or radiation, and type of regimen received.

Multiple regression analysis was carried out to examine which
risk factors predicted CRC. Logistic regression was conducted to
estimate the associations between food intake, level of physical
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activity, presence of metabolic syndrome with both cancers, and
BMI. Data was analyzed using the SPSS Statistics Version 20.

Results

In total, 492 patients were diagnosed with CRC during the period
of the study, and the BMI data of 351 patients was available.

In Oman, most fast food chains are situated in the Muscat region;
for instance, 14 out of 21 McDonalds are located in Muscat (66.6%),
three are located in Sohar (14%), two are located in Salalah (9.5%),
and one is located in Nizwa and Buraimi (4.7% each). Of the 21 KFC
outlets, 14 are located in Muscat (66.6%); three are located in Sohar
(14.3%); and one is located in Nizwa, Salalah, and Buraimi. For Burger
King, seven out of eight outlets are located in Muscat (87.5%) and
one is located in Sohar (12.5%), and for Hardees, seven out of eight
branches are located in Muscat (87.5%) and one is located in Salalah
(12.5%). The “obesity rates” and colon malignancy rates are high in
these areas; while in areas with no fast food outlets, the percentage
of obesity is much lower. In our study, the proportion of overweight
and obese subjects was 65.2% in Muscat, 81.5% in Salalah, 62.5%
Sohar, and 50% in Buraimi. In other regions with no fast food outlets,
the percentage of obesity ranged between 33.3% and 47.4% (Tables
1 and 2) (Figures 1 and 2).

Muscat

Total number of patients: 115, median age: 49 years, mean age:
49.1 years, range: 23-80 years, mean BMI: 27, median BMI: 26

¢ Normal and underweight: 40 patients (34.8%), obese and
overweight: 75 patients (65.2%)

e Stagel: 10 (8.7%), stage Il: 22 (19.1%), stage | and II: 27.8%

e Stage Ill: 38 (33%), stage IV: 35 (30.1%), stage Il and IV:
63.1%

e Unknown stage: 10 (8.7%)
Salalah

Total number of patients: 27, median age: 52 years, mean age:
50.2 years, range: 27—72 years, median BMI: 27.8, mean BMI: 29.2

¢ Normal and underweight: 5 patients (18.5%), obese and
overweight: 22 (81.5%)

e Stagel: 4 (14.8%), stage Il: 4 (14.8%), stage | and II: 29.6%

e Stage Ill: 11 (40.8%), stage IV: 5 (18.5%), stage Ill and IV:
59.3%

e Unknown stage: 3 (11.1%), Diabetes Mellitus: 2 (7.7%),
normal: 24 (92.3%), unknown: O
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Figure 1: Median age of the patients in each region.
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Figure 2: Median body mass index (BMl) of the patients in each region.
- Number Number Percentage CRC ASR 2012
Median age (Years) 52
Mean age 50.2
Median BMI 27.8
Mean BMI 29.2
Salalah 26 Normal or underweight 5 18.50% 7.9
Overweight or obese 22 81.50%
Yes 2 7.70%
DM No 24 92.30%
Unknown 0 0
Median age 49
Mean age 49.1
Median BMI 26
Mean BMI 27
Muscat 115 Normal or underweight 40 34.80% 8.7
Overweight or obese 75 65.20%
Yes 26 22.60%
DM No 85 73.90%
Unknown 4 3.50%
Median age a7
Mean age 47.3
Median BMI 26.9
Mean BMI 27.3
Sohar 48 Normal or underweight 18 37.50% 8.7
Overweight or obese 30 62.50%
Yes 6 12.50%
DM No 41 85.40%
Unknown 1 2.10%
Median age 51
Mean age 50.4
Median BMI 25.2
Median age 25.3
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Nizwa 42 Normal or underweight 21 50% 3.4
Overweight or obese 21 50%
Yes 5 11.90%
DM No 36 85.70%
Unknown 1 2.40%
Median age 55
Mean age 53.6
Median BMI 24.7
Mean BMI 26.1
Sur 19 Normal or underweight 10 52.60% 4.7
Overweight or obese 9 47.40%
Yes 1 5.30%
DM No 18 94.70%
Unknown 0
Median age 47.5
Mean age 48.9
Median BMI 22.8
Median BMI 24.6
Rustaq 26 Normal or underweight 15 57.70% 5.1
Overweight or obese 11 42.30%
Yes 3 11.50%
DM No 21 80.80%
Unknown 2 7.70%
Median age 54
Mean age 53
Median BMI 234
Median age 24.6
lbri 12 Normal or underweight 7 58.30% 3.4
Overweight or obese 5 41.70%
Yes 1 8.30%
DM No 11 91.70%
Unknown 0
Median age 58
Mean age 54.4
Median BMI 21.8
Mean BMI 23.5
Ibra 21 Normal or underweight 14 66.70% 3.4
Overweight or obese 7 33.30%
Yes 3 14.30%
DM No 18 85.70%
Unknown 0

Table 1: Regional Data.

4 This article is available in: https://www.imedpub.com/cancer-epidemiology-and-prevention/
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Regions - Number of fast food CRC ASR 2012
restaurants
Median BMI 27.8 4 7.9
Salalah -
Overweight or obese 81.50%
Median BMI 26 40 8.7
Muscat -
Overweight or obese 65.20%
Median BMI 26.9 7 3.8
Sohar
Overweight or obese 62.50%
. Median BMI 25.2 2 34
Nizwa
Overweight or obese 50%
s Median BMI 24.7 0 4.7
ur
Overweight or obese 47.40%
Median BMI 22.8 0 5.1
Rustaq -
Overweight or obese 42.30%
Ibri Median BMI 23.4 0 3.4
ri
Overweight or obese 41.70%
b Median BMI 21.8 0 3.4
ra
Overweight or obese 33.30%
Table 2: Fast food chains and obesity.
Discussion gender separation and restrict women’s movement. Moreover,

The Sultanate of Oman has the highest incidence of CRC in
the Gulf region. Most of these incidences have been attributed
to changing eating habits and lifestyle, socioeconomic factors,
low consumption of dietary fiber, and undesirable weight gain.
Changes in lifestyle and diet habits have been linked to increased
urbanization and globalization. High-fat, calorie-dense food and
processed foodstuff are becoming increasingly common among the
Omani population, with children and adolescents being the greatest
victims of unhealthy feeding habits. The majority of urban residents,
especially working-class residents, have become addicted to junk
foods. These changes have prompted the Omani government to take
the necessary measures to arrest the situation due to the ubiquity of
non-communicable ailments attributed to bad eating habits.

In May 2009, the Department of Nutrition of the Ministry of
Health released healthy eating guidelines. These guidelines were
part of the government’s widespread effort to combat malnutrition
and micronutrient deficiency among the Omani population and to
fight obesity and non-communicable diseases. Despite publishing
these guidelines nearly six years ago, the unhealthy dietary trend
has not changed. Most are still consuming inundated, processed,
greasy foods; fast foods, and high energy foods instead of nutrient-
rich foodstuff, such as vegetables and fresh fruits.

For this reason, increased public awareness is necessary to avert
a greater increase in obesity and morbidity rates. Awareness can
be defined as an understanding of the undertakings of others, and
this understanding offers a standpoint for one’s own undertakings.
Increased public awareness is necessary for the development of
healthy eating habits and the prevention of non-communicable
diseases, such as CRC. Increased public awareness can also help
eliminate the retrogressive sociocultural practices in Oman that
promote bad dietary habits and increased risk of obesity. These
retrogressive cultural practices also include practices that promote

the southerners who regard corpulence as a symbol of health and
affluence should be made aware of the dangers associated with
obesity.

A deliberate effort should be made to promote indigenous
food crops, which are rich in dietary fiber. Studies have shown that
food that is rich in dietary fiber enhances fecal mass and therefore
speeds up the peristalsis process and minimizes the period of
exposure to carcinogenic elements. The government should also
increase the production of fiber-rich foods such as bran, crispy
vegetables, rye powder, cereals produced from wheat bran, whole
wheat or grain products, grains, and dried flour paste made from
whole wheat. Fiber-rich foods combat carcinogenic elements in the
body. These foods provide an all-inclusive range of cancer-repellant
plant compounds or phytochemicals. In addition, food availability
and accessibility should be enhanced. Food scarcity attributed to
socioeconomic disparity plays a huge role in the development and
progression of CRC. Lastly, the government should promote the
Bedouin way of life, which promotes the consumption of healthy,
traditional foods.

Our study has indicated that the regional BMI variation in Oman,
with the highest median BMI being found in Salalah (27.8) and the
lowest median BMI being found in Ibra (21.8). The people classified as
underweight accounted for 5.4% of the population, people classified
as normal weight accounted for 37.3% of the population, and the
combination of those who were normal or underweight accounted
for 42.7% of the population. According to the defined criteria, the
overweight subjects accounted for 33.6% of the population, the
obese subjects accounted for 23.6% of the population, and the
combination of those who were overweight or obese accounted
for 57.3% of the population. The highest and lowest proportions
of those who were underweight or of a normal weight were from
Ibra (66.7%) and Salalah (18.5%), respectively. More than half of
the population was overweight or obese in Salalah, Muscat, Sohar,

5 This article is available in: https://www.imedpub.com/cancer-epidemiology-and-prevention/
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and Nizwa and less than half of the population was overweight or
obese in Sur, Rustaq, lbri, and Ibra. In another study that examined
the demographics of colorectal cancer patients in Oman, those who
were underweight and of a normal weight accounted for 41.3% of
the population, and those who were obese or overweight accounted
for 35.2% of the population [21].

Obesity has become a global epidemic in last few decades. In the
US, over 30% of the population is overweight and obese, while in
the UK, obesity is believed to be the second most common cancer
risk factor after smoking [22]. Obesity is related to many cancers,
like CRC, breast, gynecological, and hepatocellular cancer. The
CRC-obesity relationship is reinforced by the role of nutrition in
CRC. Thus, CRC has been associated with red and processed meat
intake. A dietary pattern based on high carbohydrate intake and
high sugar content beverages after CRC diagnosis might increase
the risk of recurrence and mortality after the initial diagnosis. High
BMI has been associated with a significantly high risk of CRC with
no or weak expression of fatty acid synthase and B catenin-negative
colonic tumors. Visceral adipose tissue (Fat deposited in organs) is
widely acknowledged to be a risk factor for CRC that could be easily
guantified by computerized tomography and has been identified as
a risk factor for colorectal adenomas. Obesity sets in mutagenesis,
metabolic deregulation, and exaggerated inflammatory responses,
facilitating the pathogenesis of CRC.

The early diagnosis of obesity is crucial since obesity is an
increasingly “acknowledged” CRC risk factor. Other lifestyle factors
that are associated with obesity that might increase CRC risk are
physical inactivity, smoking and high alcohol intake.

Conclusion

There is strong association between obesity, CRC, and fast food
chain availability. Sohar, despite its high obesity rate and number of
fast food chains, had a relatively low CRC incidence. High fish intake
might have a protective effect against the development of CRCin this
coastal area.
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