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Objective:To assess the dietary factors of Gastric
Cancer (GC)in Zahedan, Iran.

Methodology: 46 case GC and 46 healthy
subjects participated in this case-control study.
Food frequency questionnaire (FFQ) was used to
determine the intake of different food groups.
Besides food habits, cooking process and
preparation of foods were recorded. The data
were analyzed using Chi-square and student's t-
test.

Results: A significant relationship was observed
between GC and smoking cigarette, hookah, and

opium and consumption of salty meat. But this
correlation was not significant with paan
consumption.

Conclusion: There was a significant difference
between GC patients and controls regarding food
preparation methods. Therefore, itis suggested to
modify the food habits and cooking methods and
adopt a healthy lifestyle to prevent GC. (Rawal
Med J2014;39:19-24 ).

Keywords: Gastric cancer, food habits, food
preparation.

INTRODUCTION

Carcinoma of stomach is still the second major
cause of cancer death worldwide." The highest
incidence rate of gastric cancer (GC) is reported in
East Asia, Eastern Europe and south America.’ Rate
of esophageal cancer and GC is much higher in East
Asia than other parts of the world.”* The case —
fatality rate of GC 1is higher than common
malignancies such as colon, breast and prostate
Cancers.” According to reports by the Ministry of
Health and Medical Education, GC is the third
major cause of death in Iran after coronary heart
disease and accidents.” GC has multi-factorial
etiology the most important of which has been H.
Pylori infection.”” Besides, diet, lifestyle, genetic,
socioeconomic status and other factors are worth
mentioning.’ In addition to specific components of
the diet, certain cooking processes such as broiling
meat, roasting, grilling, baking, and deep frying in
open furnaces, sun drying, salting, curing, and
pickling, all of which increase the formation of N-
nitroso compounds (NNC) are associated with
increased risk of GC.” Polycyclic aromatic
hydrocarbons such as benzo[a]pyrene formed in
smoked food have been incriminated in high GC
rates in many areas of the world."*

A negative relationship between refrigerator use,
fruit intake and GC mortality and also a positive
relationship between salt intake and GChave been
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observed.” It has been shown that high intake of
salted fish, soy sauce, pickle, cured meat and other
salted-preserved foods increase H. pylori
colonization and the risk of GC resulting in
gastritis.”™"™"" Environmental factors or human
genetic diversity are more frequent in populations
with high incidence of the disease, but
determination and favoritism of these factors is
challenging.” People living in the Ardabil province
of North-West Iran suffer from a high risk of GC."
Selenium deficiency, H.Pylori infection, dietary and
bacterial factors attribute to the high risk of GC
among the population in Ardabil."

Cancer in digestive system and related secretary
organs more readily shows to have some relation to
food.” Avoiding cancer risk factors including
smoking, overweight and not getting enough
exercise, or eating a healthy diet may help prevent
certain cancers. Some studies have shown that the
consumption of whole-grain cereal, antioxidants,
carotenoids, green tea, and garlic may reduce the
risk of GC." It was also observed that increase of
nitrate in the drinking water had positive correlation
with esophagus cancer but not with GC."” Therefore,
the present study was aimed at determining the
relationship between nutritional risk factors and
dietary habits with GC in the patients attending in
Imam Ali Hospital in Zahedan, Iran.
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METHODOLOGY

Subjects: In a case -control study, 50 GC patients (33
men and 17 women) aged 60+14.5 years were
enrolled from Imam Ali Hospital, Zahedan, the
center of Sistan and Baluchistan Province, located
in Southeast of Iran. Usually, 3- 4 GC patients are
referred to hospital every month. Diagnosed GC
patients were selected between December 2011 and
October 2012. The criteria for diagnosis of GC in
patients were determined according to
pathologicalor cytology findings. A total number of
46 healthy subjects (30 men and 16 women)
aged59+14.1 years old were also selected as control
group. The patients were matched with healthy
subjects based on age, sex, job and economic status
and chronic diseases such as diabetes and
cardiovascular disease.

Cytology findings: The International Agency for
Research on Cancer (World Health
Organization)|[ARC /WHO guideline and the Pekka
Lauren's system were used to classify tumors and
the histological method was defined for the
diagnosis of GC."™"”

General Measurements: Demographic
characteristics of the two groups including age, sex,
occupation, and education levels were recorded.
Other pieces information including smoking
cigarette or hookah, drug abuse, paan and alcohol
consumption were completed by subjects and their
relatives. Weight was measured with seca platform
scale with 0.5 Kg of accuracy. Height was measured
using a measuring tape (non-stretch) with 0.5
centimeter accuracy. Body mass index (BMI) was
calculated and a BMI at less than 18.5 kg/ m? was
classifies as underweight,between 25 and 29.9 as
overweight, and greater than 30 as obese. A healthy
BMI for adults was considered between 18.5 and
24.9.20

Dietary questionnaire: Food frequency
questionnaire (FFQ) was designed to determine
intake of different foods. The FFQ is a retrospective
review of food intake as often, sometimes, seldom
and never per day, per week, or per month. We
completed FFQ for the period immediately before
hospitalization and before illness to obtain a
complete and accurate history.” We also studied the
eating habits of patients and enquired about process
and preparation of food and consumption of red

meat, frying foods, fatty meat, salty meat, garlic,
and alcohol.

Statistical analysis: Data are expressed as mean =+
SD. Statistical analysis was performed using SPSS
versionl1.5. For comparison of the quantitative data
t-test and for

comparison of the qualitative data, Chi-square test
was used. P <0.05 was considered statistically
significant.

RESULTS

Of the 50 GC patients, 4 patients (3 men and 1
woman) were excluded. The rest completed the
study. Demographic characteristics are presented in
Table 1.There was a significant difference between

the two groups in accordance with the body weight
and BMI(P=0.0001).

Table 1.Demographic characteristics of study groups.

Groups GC patients Control group P- value
Parameter n=46 | Min-Max n=46 | Min-Max

Age (yr) 60+145 [ (24-90) [59+14.1] (24-88) 0.8
Weight (Kg) [52+9.1 | (35-75) | 66+14.5 |(40-104) | 0.0001
Height (Cm) | 164+8 [(147-90) | 162+8 |(157-188)| 0.5
BMI (Kg/m?) | 19+4 [(12-24.6) | 24+4.1 | (18-36) | 0.0001

Most GC patients and controls were office staff
(both groups 21.7%). Regarding the education level,
54.3%of GC patients and 47.8% of controls were
illiterate. There was a significant difference
between GC patients and controls regarding number
of cigarettes a day (P = 0.02) and frequency of Paan
consumption (P=0.01). But there was no significant
difference in the two groups considering the
frequency of smoking hookah (P>0.05) (Table 2).

Table 2.Comparison of cigarette smoking or hookah, Pan
consumption in the study groups.

Groups GC patients Control group P-
value

Parameter n=46 | Min-Max | n=46 | Min-max

Number of 147 2-20) | 9+79 | (3-24.6) | 0.02

cigarettes a

day

Frequency of

Paan

Consumption | 62 | 3-10) | 2 3 (1-3) 0.01

Frequency of [3+1.6 | (1-6) 2+ 1-3) 0.4

hookah

Most of GC patientsand controls seldom consumed

20 Rawal Medical Journal: Vol. 39. No. 1, January-March 2014



Nutritional risk factors in the gastric cancer patients attending in Imam Ali Hospital, Zahedan, Iran

salty meats, and alsothey had less consumption of
frying and fatty meats (Table 3). A significant
difference was seen between the two groups in
frequency consumption of fatty meat (P =0.0001)
and frying meat (P=0.04)(Table4).

Table 3. Daily consumption of salty meat in the study
group.

Often Less Seldom Total
GC patients |3 (6.5%) | 11 (23.9%) |32 (69.6%) |46 (100%)
n (%)
Control group | 0(0%) | 7(15.2%) (39 (84.8%) |46 (100%)
n (%)
X2=457,
P=0.1

There was a significant relationship between cancer
in the patients and smoking (X? = 4.8, P = 0.02),
hookah (X? =5.39, P=0.02), opium (X*=9.6, P =
0.002) and consumption of salty meat (X*=3.8,P=
0.04), respectively. But this correlation was not
significant with paan consumption (P> 0.05).

Table 4.Comparison of consumption of frying and fatty

meat in the study group.
Groups Often  [Sometimes| Less Never Total P-
Consumption of value
meat (daily)
Frying meat GC patients [ 9 (19.6%) 11 (23.9%)|24 (52.2%)| 2 (4.3%) | 46
X2=8.2 n(%) (100%)
0.04 Control | 4(8.7%) | 6 (13 %) 41 5(10.9%)| 46
group (100%) | (47.4 %)
n(%)
Fatty meat GC patients | 14 (30.4%)|14 (30.4%)(16 (34.8%)| 2 (4.3%) | 46
X2 =23. n (%) (100%)
0.0001 Control 3(6.5%) | 4(8.7%) |25 (54.3%)|14 (30.4%) 46
group n(%) (100%)
DISCUSSION

This study revealed that consumption of some foods
and food preparation was associated withincreased
risk of GC. A significant relationshipwasfound
between fatty meat consumption and prevalence of
GC.In addition, a significant difference in the
consumption of fatty meat and frying meat between
GC patients and controls was observed. In previous
studies, increased risk of GC was associated with
saturated fat intake.' """

Dietary fat may modulate carcinogenesis by
modifying the responsiveness of hormone receptors
of the tumor cells or by accelerating formation of
arachidonic acid and then of prostaglandins, which
may help tumor growth.” A study by Kim et

al”’showed that there was an association between
diet and GC. So, foods rich in nitrate, or nitrite, a
high salt diet, smoked meat or fish and a high
carbohydrate diet increase the risk of GC, whereas
high consumption of fresh vegetables, fruits and
dairy products reduce the risk of GC. Never the less,
the findings are not always constant.

In the present study, GC patients and controls used
pipeline water almost equally (87% vs. 80.4%) and
few of the participants used water purifier in either
group (13% vs. 19.6%). Besides, there was not
significant association between kind of drinking
water and GC. The nitrate content of fertilizers, soil,
and water contribute to dietary nitrate. There are
nitrates naturally in foods or added during
preservation. However, nitrite, nitrate and
nitrosating agents can be synthesized by reaction of
bacteria or activated macrophages.”*Nitrate
contamination of drinking water can increase cancer
risk. Nitrate reduces to nitrite and nitrosation
reactions increases N-nitro compounds which are
carcinogenic and can act regularly.”In this study,
nitrate level in drinking water was not determined.
According to local food habits, the studied patients
tended to consume fried foods or barbeque. It was
found significant relationship between fried meat
and GC in our study. Jagerstad et al* reported an
association between frying as the main cooking
technique and GC. Frying at high temperature
probably more than boiling can produce toxicants
and potential mutagens (e.g., heterocyclic amines
and acrylamide).”

The results showed that 32.6% of GC patients
consumed salty meat compared to 15.2% of
controls. It has been reported that high consumption
of salted fish, cured meat and salted- preserved
foods increase H. pylori and risk of GC by damaging
gastric mucosa.’ Salt induces hypergastrinemia and
mutations, promoting epithelial cell proliferation
which leads to parietal cell loss and GC
progression.’Salt is not a directly acting carcinogen,
but a high salt intake can lead toatrophic gastritis
through direct damage to the gastric mucosa which
results in gastritis, increased DNA synthesis and cell
proliferation.”

Consumption of red meat is quite high in this area.
Sincered meat contains significant amount of fat, it
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can be considered as an important risk factor of
cancer. In several studies, a positive correlation
between consumption of red meat and GC risk has
been shown, whereas high plasma vitamin C, some
carotenoids, retinol, and alpha- tocopherol, high
intake of cereal fiber, and the Mediterranean diet
exhibited inverse association with GC.” It seems
that in addition to physical characteristics of
population and daily food intake, dietary habits can
also be considered as a risk factor of the cancer."It
has been reported that red meat consumption is
associated with higher rate of intestinal metaplasia.”
Of all, 26.1% and 23.9% of GC patients and 8.7 %
and 6.5% of healthy subjects smoked cigarette and
hookah, respectively (data no shown). A correlation
between cancer with cigarette smoking and opium
was observed. Although, Paan is known as a
carcinogen,” and its consumption is high in this
area, no correlation was found between paan
consumption and GC. It may be due to the limitation
for evaluation of real consumption of paan in the
studied population, which might not have been
recorded correctly. GC patients used more opium
compared to control group (23.9% vs. 2.2 %).
However, nobody in either group used alcohol. In a
population- based prospective cohort study, a direct
correlation was observed between consumption of
alcohol and tobacco and risk of GC.”

According to frequency of smoking hookah, there
was a significant difference between GC patients
and control group ( 23.9% vs. 6.5%) . A significant
association was observed between the intensity and
duration of cigarette smoking with GC. Smoking is
known to decrease prostagl and ins that maintain
gastric mucosal integrity. Significant dose—
response relationships were observed with age at
which smoking was initiated and with lifetime
exposure to smoking.

Stomach cancer incidence is known to increase with
age with the peak incidence occurring at 60-80
years’ In a study in Japan, cigarette smoking was a
noticeable factor not only in lung cancer, but also in
GC."” Tobacco smoke has been reported to induce
the development of precursor gastric lesions such as
gastritis, ulceration, and intestinal metaplasia.
Smokers tend to have a higher incidence of H. pylori
infection and gastroduodenal inflammation than

non-smokers.’

Sistan and Baluchistan people enjoy eating roasted
nuts, seeds and pickles which have favorite taste for
them. These food habits along with other factors
(e.g. genetic, socioeconomic status, physical
characteristics, daily food intakes, smoking,
tobacco, H. pylori infection, etc) can be considered
in causing cancer.”” Pickles are a risk factor for
GCdue to containing high amount of salt and N-
nitroso compounds.” Different methods of food
preparation and cooking process such as boiling
meats, roasting, grilling, baking, and deep frying in
open furnaces, sun drying, salting and pickling, all
of which increase the formation of N-nitroso
compounds (NNC) are associated with increased
risk of GC.’

It has also been reported that high consumption of
garlic is associated with reduction of intestinal
metaplasia and dysplasia.” It has protective effects
in progression of precancerous gastric lesions. Anti-
carcinogenic effect of garlic is attributed to natural
components such as allicin and methyl linoleate.
These phytochemicals induce enzymatic
detoxification systems, including mixed function
oxidase and glutathione-S-transferase.”However,
consumption of raw garlic in both GC patients and
controls was low and significant difference was not
found between patients and controls.

South-East part of Sistan and Baluchistan province
is located on the beach; and people often eat salted
or smoked fish that can be considered as a risk factor
for cancer. Moreover, according to ecological
condition of this area there is limitation in
consumption of fresh fruits and vegetables.
Unfortunately, there was not enough information
regarding consumption of them in this study.

CONCLUSION

There was a significant difference between GC
patients and control regarding food preparation.
However, GC may be affected by other factors. It is
suggested, to modify the food habits, dietary
practice, and adapting a healthy life style to prevent
GC. Further studies are needed to clarify the effect
of dietary factors and food habits on GC and also
more carefully investigate its etiology.
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