
© 2017 Asociaciones Colombianas de Gastroenterología, Endoscopia digestiva, Coloproctología y Hepatología 208

Yomaira Yepez Caicedo1, Alexander Ricaurte Enriquez2, Álvaro Bedoya Urresta3, Dedsy Berbesi Fernández4

Precursor Lesions of Malignant Gastric Cancer and 
Associations with Eating Habits

1  MSc in Epidemiology from Universidad CES, Director 
of the Nutrition and Dietetics Program at Universidad 
Mariana in San Juan de Pasto, Colombia

 Email: yyepez@umariana.edu.co
2  MSc in Epidemiology from Universidad CES, Chief of 

Programs and Projects for the Municipal Council of 
Sibundoy in Putumayo, Colombia

 Email: paricaurte@unicauca.edu.co
3  Director of the Center for Research on Digestive 

and Nutritional Diseases at the Universitario 
Departamental de Nariño in San Juan de Pasto, 
Nariño, Colombia

 Email: alvarobedoya2@yahoo.es
4  PhD in Epidemiology and Biostatistics and Professor 

at Universidad CES in Medellín, Colombia 
 Email: dberbesi@ces.edu.co

.........................................
Received:    27-10-16  
Accepted:    28-07-17

Abstract
Introduction: Associations between dietary habits and precursor lesions of gastric malignancies including chro-
nic atrophic gastritis, intestinal metaplasia and mild dysplasia were identified in men and women between the 
ages of 30 and 60 who came to the gastroenterology department of the Center for Research on Digestive 
Diseases of the city of Pasto, Nariño in the last quarter of 2015 and the first half of 2016. Methodology: This is a 
cross-sectional analytical study in which histological, social, demographic, anthropometric and dietary variables 
were analyzed. Descriptive, bivariate and multivariate analyzes were performed using crude and adjusted odds 
ratios with a 95% CI. Results: Of the 231 patients surveyed, 35.5% were diagnosed histologically with precursor 
lesions. The average age was 46 years old, and 57.1% of the cases were women, 32.5% were professionals, 
and 58% were affiliated with the subsidized health care scheme. These lesions were associated with cereal 
consumption of above 10 exchanges (OR 2.20, 95% CI: 1.08 - 4.47) and with and fat consumption above 8.5 
exchanges (OR 2.52, 95% CI: 1.28-4.94). Adding salt to meals increased the likelihood of developing stomach 
lesions by 1.94 (95% CI: 1.03-3.66). Regular consumption of vegetables for more than two exchanges reduced 
the likelihood of stomach lesions (OR 0.53; 95% CI: 0.27-0.99). Conclusion: This study aims at contributing 
knowledge about factors that involved in initiation, promotion and progression of gastric cancer.
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INTRODUCTION

Gastric cancer is a public health priority. Its incidence ranks 
fifth among cancers after lung, breast, colorectal and prostate 
cancer, but its mortality rate ranks third after lung and liver 
cancer. More than 73% of cases of gastric cancer occur in 
Asia, Europe contributes almost 15% of the global burden, 
while Central and South America contribute only 7%. (1) In 
the department of Nariño, especially in the Andean region, 
where 81.7% of the department’s population is located, an 
incidence of gastric cancer of 150 cases per 100,000 inhabi-
tants has been reported. The world’s medical literature indi-

cates that any population with an incidence exceeding 20 per 
100,000 inhabitants is considered to be a high risk area. (2)

Infections by Helicobacter pylori, changes in the epigene-
tic mechanisms of gene regulation, diet, and consumption 
of alcohol and tobacco are considered to be the main factors 
in the development of gastric cancer. (3, 4)A sequential 
model has been established for the study of this pathology. 
It explains the progression of gastric carcinogenesis during 
which normal mucosa undergoes alterations such as super-
ficial gastritis, atrophy, loss of glands, intestinal metaplasia  
and, finally, dysplasia. At first, intestinal metaplasia  resem-
bles the histology of the small intestine, then the large 
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intestine. Together these are known as precursor lesions 
for gastric malignancy. (4, 5) Currently, about a third of all 
cases of gastric cancer have been attributed to diet which is 
why study of the etiopathogenesis of chronic diseases has 
become increasingly important. Hence the importance of 
assessing food consumption and analyzing nutrient con-
sumption to predict the health status of a community and 
guide preventive actions. (6)

The objective of this study was to determine associations 
between dietary habits and development of precursor 
lesions of gastric malignancy in people who were seen in 
the gastroenterology department of the Digestive Disease 
Research Center of the city of Pasto.

METHODOLOGY

This is an analytical cross-sectional study. It analyzes social, 
demographic, anthropometric and alimentary variables as 
well factors such as smoking, consumption of alcohol, use 
of salt in foods eaten and histological variables in order to 
diagnose the presence or absence of precursor lesions of 
gastric malignancy.

We surveyed 231 patients referred by several health care 
institutions for endoscopy at the Digestive Disease Research 
Center of the city of Pasto. The non-probabilistic sampling 
method was used to select the sample based on the acces-
sibility criterion. We took the frequency of lesions of 38.6% 
reported for Pasto in 2010 into account (2) to determine 
sample size on the basis of a population of 630 people which 
is the average number of patients examined in this center 
over the last 7 years and in order to achieve accuracy of 5%. 
The sample was calculated by the following formula:

Where
n = Sample size
N = Size of the population defined as the average number 
of subjects treated at the Digestive Disease Research Center 
in the last 7 years
Z = Value of the Gaussian distribution 1.96 for α = 0.05
p = Frequency of precursor lesions of gastric malignancy
q = 1 - p
d = Maximum permissible error (5%)

A consumption frequency questionnaire was used to collect 
information. It featured a closed list of foods that are typical 
of this region and which were grouped according to nutritio-
nal value rather than by place of origin. With this method, 

foods belonging to each group are interchangeable and the 
values   of energy and macronutrients are kept constant accor-
ding to statistical principles of variability and homogeneity. 
This is true as long as standardized portions are used for each 
food item. This is known as the interchangeable food por-
tions system. Through this system, a more accurate estimate 
was obtained for the daily number of interchangeable por-
tions consumed for each food group in a day. The data was 
collected by the project researchers and research assistants 
who had received training and standardization regarding the 
application of the instrument. Information was collected 
before digestive endoscopy was performed.

Stata version 10.1 for Windows was used for the statistical 
analysis. A descriptive analysis was done, and measures of 
central tendency were calculated for quantitative variables. 
Dispersion or position were calculated depending on the 
distribution of the data. Qualitative variables were summari-
zed with frequency measurements. The crude and adjusted 
odds ratios were calculated with their respective 95% confi-
dence intervals (95% CI) through binary logistic regression. 
Variables that have been reported as possible risk or protec-
tive factors were included in the adjusted model. Values of   p 
less than 0.05 were considered to be significant.

This investigation is considered to be without risk in 
accordance with Resolution 008430 of 1993 of the Ministry 
of Health of Colombia. The variables included in the survey 
did not modify or deal with sensitive aspects of behavior. 
The study was approved by the Human Research Ethics 
Committee of CES University (Act No. 81 of September 
28, 2015, project code: 481).

RESULTS

Of the 231 patients surveyed, 35.5% were diagnosed his-
tologically with precursor lesions of gastric malignancy, 
the average age did not exceed 46 years, the female sex 
predominated with 57.1%, 32.5% had professional trai-
ning, and 58% were affiliated to the subsidized health-care 
regime. These lesions were associated with the consump-
tion of more than 10 interchangeable portions of cereals 
per day (OR 2.20, 95% CI: 1.08 to 4.47) and more than 
8.5 interchangeable portions of fats per day (OR 2.52, 95% 
CI: 1.28-4.94). Food guides for the Colombian population 
establish these numbers of interchangeable portions as the 
maximum recommended amounts   of interchangeable por-
tions for these food groups, so they were taken as reference 
pints for this study. The incorporation of salt into meals 
increases the probability of lesions of the gastric mucosa by 
1.94 times (95% CI: 1.03-3.66). The regular consumption 
of more than two interchangeable portions of vegetables 
per day reduces the probability of precursor lesions of 
malignancy (OR 0.53, 95% CI: 0.27-0.99). Although the 
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Table 1. Factors associated with precursor lesions for gastric malignancy

Variable Precursors of 
Gastric Malignancy

Total

Raw Model Adjusted Model

Yes No
n % n % n % Odds 

ratio
(OR)

95% CI Value 
of p

Odds 
ratio
(OR)*

95% CI Value 
of p

Sex
Men 37 45.1 62 41.6  99 42.9 1.15 0.67 to 1.99 0.606 0.93 0.47 to 1.81 0.827
Women 45 54.9 87 58.4 132 57.1 1.00

Cereals
More than 10 interchangeable portions per day 64 78.0 88 59.1 152 65.8 2.45 1.33 to 4.56 0.004 2.20 1.08 to 4.47 0.029
6 to 10 interchangeable portions per day 18 22.0 61 40.9 79 34.2 1.00

Vegetables
More than 2 interchangeable portions per day 21 25.6 62 41.6 83 34.6 0.43 0.28 to 0.87 0.015 0.53 0.27 to 0.99 0.049
0 to 2 interchangeable portions per day 61 74.4 87 58.4 148 65.4 1.00

Fruit
More than 2 interchangeable portions per day 25 30.5 66 44.3 91 39.4 0.55 0.31 to 0.97 0.040 0.67 0.36 to 1.26 0.210
0 to 2 interchangeable portions per day 57 69.5 83 55.7 140 60.6 1.00

Legumes
More than 2 interchangeable portions per day 21 25.6 36 24.2 57 24.7 1.08 0.58 to 2.01 0.807 0.70 0.34 to 1.42 0.319
0 to 2 interchangeable portions per day 61 74.4 113 75.8 174 75.3 1.00

Dairy products
More than 2 interchangeable portions per day 35 42.7 62 41.6 97 42.0 1.04 0.61 to 1.80 0.874 0.86 0.46 to 1.61 0.632
0 to 2 interchangeable portions per day 47 57.3 87 58.4 134 58.0 1.00

Fats
More than 8.5 interchangeable portions per day 47 57.3 51 34.9 98 42.4 2.57 1.48 to 4.49 0.001 2.52 1.28 to 4.94 0.007
6 to 8.5 interchangeable portions per day 35 42.7 98 65.1 133 57.6 1.00

Meat
More than 2 interchangeable portions per day 64 78.0 116 77.9 180 79.9 1.01 0.53 to 1.94 0.973 0.86 0.40 to 1.86 0.708
0 to 2 interchangeable portions per day 18 22.0 33 22.1 51 22.1 1.00

Sugars
More than 5 interchangeable portions per day 59 72.0 93 62.4 152 65.8 1.54 0.86 to 2.77 0.144 0.77 0.37 to 1.58 0.472
0 to 5 interchangeable portions per day 23 28.0 56 37.6 79 34.2 1.00

Alcohol
Consumes 22 26.8 33 22.1 55 23.8 1.29 0.69 to 2.40 0.424 0.70 0.33 to 1.49 0.358
Does not consume 60 73.2 116 77.9 176 76.2 1.00

Cigarettes
Consumes 20 24.4 22 14.8 42 18.2 1.86 0.94 to 3.66 0.069 1.27 0.55 to 2.96 0.577
Does not consume 62 75.6 127 85.2 189 81.8 1.00

Salt
Adds salt 47 57.3 55 36.9 102 44.2 2.29 1.32 to 3.98 0.003 1.94 1.03 to 3.66 0.040
Does not add salt 35 42.7 94 63.1 129 55.8 1.00 1.00

* Binary logistic regression: An adjusted model was generated with all the variables presented.
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unusual increase in the concentration of insulin in plasma. 
This particular event may be responsible for a mutagenic 
effect and promotion of a cascade of reactions resulting 
in development of a tumor. Hyperinsulinemia may be the 
source of the association between gastric mucosal lesions 
and the high energy intake. (11) A study conducted in 
southern India has determined that frequent and regular 
consumption of carbohydrates increases the risk of gastric 
cancer. In that study, 44% of the cases had high levels of 
consumption, compared to 30% in the control group. (12)

A study of a population in northern Italy has determined 
that consumption of refined grains used for the production 
of white bread, pasta and rice significantly increases the risk 
of gastric cancer. That study concluded that there is a direct 
relationship between a high glycemic index and the risk of 
developing this type of cancer (OR 2.5, 95% CI: 1.3-4.9). 
(13) The explanation that prevails in these two investiga-
tions suggests that these foods promote insulin production.  
IGF-1 activation occurs, proliferation is stimulated, cell 
growth factors inhibit apoptosis and that promotes tumor 
cell survival. (12,13) Another study, conducted in Nariño 
department in Colombia, explored associations between 
selenium concentration and gastric cancer. It established 
that the consumption of cooked potatoes 6 to 7 times a 
week is a risk factor that can trigger gastric cancer in men. 
(14) Similarly, other research has found that beans, cubios 
(Andean tubers), turnips and potatoes, which are very 
common and easily acquired foods in the Andean zone of 
Colombia, contain large amounts of complex starches that 
are abrasive and difficult to digest  and which may cause 
irritation of the gastric mucosa. These can subsequently 
result in formation of precursor lesions of malignancy. (15) 
Martínez et al. have reported that a “bread and egg” diet 
was positively associated with chronic atrophic gastritis 
(OR 2.69, 95% CI: 1.2-6.08) and metaplasia (OR 4.15, 
95% CI: 1.79-9.66). (16)

On the other hand, it has been found that there is a rela-
tionship between risk of cancer and total fat and saturated 
fatty acids in the diet. That research has found that those 
who consume more than 8.5 interchangeable portions of 
fat per day are more likely to develop gastric lesions than are 
those who consume fats within the recommended ranges 
of  dietary guidelines. This may be due to the fact that lipids 
directly affect some cellular functions among which are the 
fluidity or homeostasis of the cell membrane, the metabo-
lism of prostaglandins, and the synthesis of peroxide radi-
cals. A diet in which fats predominate can produce changes 
in hormone receptors, abnormal cell growth and changes at 
the intracellular level. In addition, it has been reported that 
frequent fat consumption can cause changes in the compo-
sition of bile and initiate activation of substances in the diet 
which have carcinogenic capacity. (17, 18)

crude consumption model indicated that consumption of 
more than two interchangeable portions of fruit per day 
was associated with decreased numbers of these lesions 
(OR 0.55, 95% CI: 0.31-0.97), when the model was adjus-
ted, the association was no longer found (OR 0.67, 95% 
CI: 0.36-1.26). None of the other factors studied including 
other food groups, alcohol, cigarettes, and gender showed 
significant associations with precursor lesions of gastric 
malignancy (Table 1).

DISCUSSION

Lifestyle factors including diet are recognized as potentia-
lly important determinants of increased risk for developing 
chronic diseases such as cancer. It has been established 
that 35% of deaths from this disease could be avoided by 
incorporating healthier habits and by controlling obesity. 
(7) The links between diet and cancer are complex, and 
their participation in the pathways to carcinogenesis has 
not been studied in depth. (8) It has been proposed that 
before cancer become evident clinically it is established 
through well-defined sequential stages: multifocal atro-
phic gastritis (loss of gastric glands) → complete intestinal 
metaplasia → incomplete intestinal metaplasia → low-grade 
dysplasia and, finally, invasive cancer. Each of these stages 
implies a chronological, but not definitive,  predisposition 
to the appearance of gastric cancer. For this reason they 
have been called precursor lesions of gastric malignancy. In 
2012, their prevalence in Pasto was 38.6%. (3, 4)

The results of this study have shown that people who 
consume cereals and fats in excess of the amounts recom-
mended in the food guides for Colombia are more likely 
to present precursors of gastric malignancy than are those 
people who consume amounts in accordance with recom-
mended daily quantities for these two food groups. It has 
been estimated that more than 60% of the chemical com-
position of each 100 grams of the edible portion of various 
cereal grains corresponds to carbohydrates. A healthy and 
balanced diet has between 55% and 66% of these biomo-
lecules. (9) However, consumption of larger quantities 
seems to be associated with alterations in glucose metabo-
lism, hyperinsulinemia, insulin resistance, changes in the 
regulation of insulin growth factors (IGF Types 1 and 2), 
modification of the metabolism of sexual hormones, chro-
nic inflammation, changes in the production of adipokines 
and vascular growth factors by adipose tissue, oxidative 
stress and alterations in immune function. Together, all of 
these factors can cause cellular events that trigger the gene-
sis of cancer including gastric cancer. (9, 10)

Recently, it has been proven that diets that are high in 
carbohydrate content can contribute up to 72% of daily 
energy intake and stimulate the synthesis of IGF-1 by the 
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It has been found that those who use a salt shaker have a 
statistically significant risk of developing precursor lesions 
of gastric malignancy. Salt consumption has been evaluated 
in different ways, including study of the consumption of 
salty foods, study of incorporation of salt into meals after 
cooking, and using biochemical tests to measure the excre-
tion of sodium in the urine. According to a group of experts 
from the World Cancer Research Fund (WCRF), there is 
a consensus about a dose dependent relationship between 
salt intake and the incidence of gastric cancer. It has been 
reported that an increase of about 8% in total salt intake (g/
day) increases the risk of developing gastric lesions. (25)

Our study found no statistical associations between 
cigarette smoking or consumption of alcohol with develop-
ment of gastric lesions. However, smoking is an established 
cause of gastric cancer, but it seems to act as a moderate 
risk factor in this case unlike for other cancers associated 
with tobacco use. A meta-analysis by Ladeiras et al. which 
included only prospective studies has estimated that the 
risk of gastric cancer for men who smoke is 1.62 (95%, CI: 
1.50-1.75) and that for women who smoke it is 1.20 (95% 
CI: 1.01-1.43). (26)

Most epidemiological studies indicate a relationship bet-
ween certain dietary habits and the development of gastric 
cancer. Some habits increase risks while others provide 
protective effects. However, there are few studies of diet 
and precursor lesions of gastric malignancy. For this reason, 
our study has aimed at providing more information about 
the behavior of dietary habits in relation to the stages prior 
to the onset of gastric cancer as detected by histopatholo-
gical studies. Our frequency of consumption questionnaire 
did not allow estimation of any exact amounts of food or 
nutrients consumer, and the information provided depen-
ded on the memories of respondents. The questionnaire 
was not validated for the population of the department of 
Nariño, but the food list was adjusted according to the die-
tary habits of the region. Nevertheless, the advantages of 
the questionnaire selected lies in the fact that information 
about eating habits could be obtained, and the usefulness 
of the food consumption frequency questionnaires for 
epidemiological studies that relate diet to disease or risk 
factors has been recognized.

The sample was selected from patients who had gastric 
symptoms and underwent digestive endoscopy during 
appointments with specialists. For this reason, the preva-
lence of precursor lesions of malignancy could have been 
overestimated with respect to the prevalence in the gene-
ral population. The information bias was controlled by 
applying the questionnaire before performing the digestive 
endoscopy and having the final result of the presence or 
absence of precursor lesions of malignancy through the 

In the Zhoushan Islands of China, research has found 
that consumption of large amounts of saturated fat, espe-
cially by men, increases the risk of gastric cancer (OR 3.24, 
95% CI: 1.11-9.49). (19) Similarly, a that study found a 
positive association between total fat consumption and 
the risk of gastric cancer (OR 1.33, 95% CI: 1.12-1.57). 
(20) Another very recent report has tried to determine an 
association between macronutrient intake and the risk of 
gastric cancer in a North American population. It found 
that total fat consumption (OR 1.58, 95% CI: 1.13-2.20), 
saturated fat consumption (OR 1.86, 95% CI: 1.37-2.52) 
and cholesterol (OR 1.75, 95% CI: 1.36-2.25) were signifi-
cantly associated with the risk of gastric cancer. (21)

Currently, research has focused on determining interac-
tions between dietary factors and development of gastric 
cancer as well as the possibility that a relationship between 
diet, cancer etiology and cancer can be identified. The con-
clusion of most studies is that a diet rich in fruit and vege-
tables reduces the risk of developing gastric cancer .(22) 
Riboli and Norat found that for every 100 g of increased 
vegetable intake, the estimated relative risk was 0.81 (95% 
CI: 0.75-0.87). Fruit consumption, it was 0.74 (95% CI: 
0.69-0.81). These figures indicate protective effects. (23) 
Other research has concluded that the consumption of 
fruit (OR 0.72, 95% CI: 0.65-0.80) and vegetables (OR 
0.75, 95% CI: 0, 60-0.95) have inverse associations with 
the appearance of gastric cancer  (20).

A metaanalysis of diet and gastric cancer conducted in 
2007 at the Faculty of Medicine of the National University 
of Cheju, Korea included six hospital based case-control 
studies, six community-based case-control studies, and two 
cohort studies. It found that there is a 28% reduction in the 
risk of gastric cancer associated with a high levels of citrus 
fruit consumption (OR 0.72, 95% CI: 0.64-0.81) (24). 
Our study determined that the adjusted prevalence ratio 
for vegetable consumption was 0.67 (95% CI: 0.45-0.99) 
and that the adjusted prevalence ratio for fruit consump-
tion was 0.77 (95% CI: 0.53-1.13). However, we found that 
only regular consumption more than two interchangeable 
portions of vegetables was associated with decreased risk 
of precursor lesions of gastric malignancy.

Our results establish that consumption of legumes, meat, 
dairy products and sugar are not significantly associated 
with precursor lesions of malignancy. However, another 
study to determine associations between diet and gastric 
carcinogenesis found that consuming processed meats 
was positively associated with chronic multifocal atrophic 
gastritis (OR 3.61, 95% CI 1.46-8.92) and gastric cancer 
(OR 3.10, 95% CI 0.97-9.8) but found that consumption 
of legumes has an inverse relationship with gastric cancer 
(OR 0.25, 95% CI: 0.08-0.81).
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histopathological study. On the other hand, information 
losses were minimal.
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