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The role of dietary modification in the prevention of gastric cancer: understanding the 

evidence and making a suggestion for change 

 

Introduction 

The term ‘gastrointestinal cancer’ comprises the range of cancers affecting the main and 

accessory organs within the digestive system. Many contributing factors have been identified 

in this disease, with a substantial evidence base suggesting that diet plays a significant role. 

Therefore, by modification of dietary habits, it is hoped that the incidence of new cases can 

be reduced [1].  

Examples in the literature of proposed dietary causes of gastrointestinal cancers include: 

increased intake of processed foods and red meats which can lead to colorectal [2] and 

pancreatic cancers owing to their carcinogenic effects [3], pickled foods and high alcohol 

consumption is linked to oesophageal cancer [4, 5] and the latter also to liver cancer [6]. 

There are also certain foods which have been shown to help reduce the risk of gastrointestinal 

cancers, for example fruit, vegetables [7] and fibre [8]. 

Gastric adenocarcinoma, the most frequent type of gastric cancer, is a tumour of epithelial 

tissue of glandular origin. It may be caused by increased intake of salt, fats, processed foods, 

alcohol and red meat [9]. In the UK, statistics have shown that 24% of cases of gastric cancer 

are associated with high salt intake and 36% of cases with lack of adequate fruits and 

vegetables in patient’s diets. A staggering 75% of gastric cancer cases are lifestyle-related, 

with 51% diet-related, suggesting that altering this may be preventative of this disease [10]. 

This will form the main focus of this essay.  

Dietary causes of Gastric Adenocarcinoma- Reduction to aid Prevention 

Salt: 

A meta-analysis of all publications related to this subject from 1966 to 2010 showed an 

overall direct association between diets rich in sodium and cases of gastric adenocarcinoma. 

Population cohorts were used to look at trends between consumption levels and cancer risk. 7 

of 10 cohorts, within the ‘high consumption’ group, provided a trend of positive correlation, 

with the correlation being statistically significant in 3 of the cohorts. Moreover, the risk of 

development increased by 68% with this increased level of salt consumption as compared to 

the ‘moderate’ and ‘low’ consumption groups. 6 of 10 cohorts within the ‘moderate 

consumption’ group also showed a positive correlation between consumption and number of 

cases, with 3 of the cohorts showing a considerably higher risk. Additional analysis showed 
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pickled foods and salted fish to be two of the main dietary components, of 11 and 13 of the 

cohorts respectively, which links these foods to causality [11]. 

The mechanism behind this lies in the damage to the gastric mucosal tissue caused by high 

sodium intake. Inflammation and increased epithelial proliferation provide an environment 

for increasing numbers of carcinogens to enter the mucosa [12]. Salt also increases the ability 

of Helicobacter pylori bacteria to colonise within the gastric mucosa which causes further 

damage by stimulating the epithelial cells to make reactive oxygen species. The build-up of 

these species leads to oxidative damage to DNA in the gastric cells, which is the basis for 

cells to become cancerous [13]. By reducing salt consumption, such serious damage to the 

gastric mucosa can be avoided, thus decreasing the chances of the above process. The idea of 

dietary salt reduction in gastric cancer prevention is supported by the 26% increased risk of 

the ‘high consumption’ group (68%) as opposed to the risk in the ‘moderate consumption’ 

group (42%) in the meta-analysis. These findings may influence those who are already at a 

high risk of gastric cancer, for various reasons, as well as the general public to modify their 

diet in order to lower their risk of developing this disease [11]. 

Fat: 

Another recent multi-faceted meta-analysis was used to look at different types of fats and the 

risk of them causing gastric adenocarcinoma. 95% confidence intervals were used and the 

summary relative risk (SSR) was calculated using a random effects model. Figure 1 illustrates 

the results found for each fat type. The first facet involved 14 articles, comprising a total of 

18 studies, which were used to compare a high intake of saturated fats with a low intake. The 

results calculated indicate a significant positive correlation between high saturated fats intake 

and risk of gastric cancer. The next 12 articles consisting of 16 studies were assessed to 

compare high and low intake of polyunsaturated fats and the risk of gastric cancer. Both 

calculations of SSR and 95% confidence interval indicate a significant negative correlation 

between a high intake of polyunsaturated fats and the risk of gastric cancer. The third facet 

made use of 11 articles with 14 studies to look at high and low levels of monounsaturated fat 

intake and the risk of gastric cancer. The results show no direct correlation between intake of 

monounsaturated fats and the risk of gastric cancer. The final facet in this analysis involved 5 

articles consisting of 6 studies to look at high and low levels of consumption of animal and 

vegetable fats and risk of gastric cancer. These results show a negative correlation between 

vegetable fat intake and risk of gastric cancer and no direct correlation between animal fat 

intake and gastric cancer [14]. 

 

 

 

 

 

 

The results of this meta-analysis have shown that a high consumption of saturated fats in 

particular increases risk of gastric adenocarcinoma. This is due to the fact that a high intake 

of saturated fats leads to obesity. Obesity may cause gastroesophageal reflux due to 

relaxation of the lower oesophageal sphincter which is a result of pressure from excess 
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adipose (fatty) tissue. This reflux causes adenocarcinoma of the stomach’s cardia, the area 

below the junction with the oesophagus [15]. 

Excess adipose tissue also leads to molecular changes, causing increased concentration of 

growth factors, leading to excess cell division. Inflammation of the increased adipose tissue 

also increases risk due to influence on carcinogens [16]. By reducing saturated fats in the 

diet, the risk of gastric cancer may be reduced accordingly. The meta-analysis suggests 

replacing saturated fats with vegetable and polyunsaturated fats in the diet [15]. 

Processed foods and red meat: 

An increased intake of processed foods and red meats have been shown to be major 

contributors to the development of gastric adenocarcinoma. A meta-analysis supporting this 

by Hongcheng et al looks at both of these.  

13 case control studies and 4 cohort studies were used. The findings showed that a high 

dietary intake of red meat provided a 45% increased risk of gastric cancer. The relative risk 

was calculated at 1.45 and the 95% confidence interval between 1.22-1.73 (P<0.001). As this 

number is above 1, it shows definite positive correlation to increased risk.  

17 case controls and 9 cohort studies were used for the meta-analysis of processed meat and 

gastric cancer. The result showed a relative risk of 1.45 and 95% confidence interval between 

1.26-1.65 (P<0.001). An analysis of individual items of processed meats was also conducted 

as shown in figure 2. All processed meats show a strong positive correlation between a high 

red meat and processed foods intake and gastric cancer. Heterogeneity was not detected for 

bacon but was for sausage and ham [17]. 

 

 

 

 

 

 

 

The above findings can be justified using cell biology. Iron acts as an essential growth factor 

for Helicobacter pylori [18]. The increased haem iron content in red meat has 

hyperproliferative effects leading to gastric cancer, and also resulting in the formation of 

nitrosamines which are carcinogens [19]. The high nitrite content in processed food also 

facilitates the production of carcinogenic N-nitroso compounds [20]. It has also been found 

that iron catalyses the formation of hydroxyl radicals, leading to the destruction of immune 

cells and promoting the growth of cancerous cells. By cutting down on red meat and cutting 

out processed food, risk of cancer can almost be halved [19].  

Increased alcohol consumption: 

In a meta-analysis by Tramacere et al, the risk of gastric adenocarcinoma for non-drinkers 

and those who consume vast amounts of alcohol was compared. A cohort of 15 studies and 

44 case-control studies were used. The relative risk was calculated at 1.07 and the 95% 

confidence interval between 1.01-1.13 (P=0.488) for drinkers versus non-drinkers and a 
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relative risk of 1.20 and 95% confidence interval between 1.01-1.44 (P=0.561) for heavy 

drinkers. The findings show a positive correlation between high alcohol consumption and 

gastric cancer but not a strong correlation for moderate drinking and gastric cancer [21].  

High alcohol consumption causes gastric cancer by increasing acid secretion, causing 

mucosal damage. Alcohol is also said to generate free radicals and reactive O2 species (ROS) 

[22]. The ROS lead to the damage of proteins and DNA via oxidation [23]. Alcohol can also 

lead to hormonal imbalance and reduction in vitamin reserves leading to promotion of cancer 

formation [22]. It can also increase protein levels of certain proto-oncogenes, which can 

transform cells into cancerous ones [24]. Dietary modification to prevent alcohol 

consumption from causing gastric cancer, ultimately via carcinogenesis, should involve 

cutting down the amount consumed [22]. 

Other dietary improvements for preventing Gastric Adenocarcinoma 

Further dietary modifications could include switching to a Mediterranean-style diet, which 

involves large amounts of fruits, vegetables, fibre, olive oil and no more than a low to 

moderate consumption of wine, all of which have been shown to reduce the risk of gastric 

cancer [25].  

A recent meta-analysis on fibre, fruit and vegetable consumption and the risk of gastric 

cancer showed that all 3 bear a negative association, proving that they may be beneficial in 

terms of lowering risk. The risk of stomach cancer with a high consumption of vegetables 

showed the following results- relative risk: 0.47 and 95% confidence interval between 0.27-

0.81. For fruits the results showed a relative risk of 0.53 and 95% confidence interval 

between 0.30-0.93. In particular, citrus fruits containing vitamin C showed to have a relative 

risk of 0.69 and 95% confidence interval between 0.52-0.92. For fibre the findings showed a 

relative risk of 0.47 and 95% confidence interval between 0.28-0.79 [25]. As all these 

numbers are below one, they show a negative risk association. 

Vitamin c prevents cell proliferation and mutations, and inhibits both the development and 

colonisation of the Helicobacter pylori bacteria [26]. Vitamin C also prevents oxidative 

damage of the gastric mucosa [27]. Antioxidants present in fruits and vegetables promote 

apoptosis of cancerous cells and prevent the production of carcinogens. Their absorption into 

the gastric mucosa serves as protection [28]. Flavonoids present also prevent proliferation 

and have a chemopreventative effect [29]. Allium vegetables such as garlic are said to inhibit 

growth of H. pylori and have an anticancerogenic effect [30]. 

A diet consisting of a high intake of fibre is beneficial against gastric cancer as it has an 

action of mechanical cleansing, removing carcinogens from the gastric epithelium [31]. It 

prevents the formation of carcinogenic N-nitroso compounds by removing nitrite in the 

stomach. It also delays the cell cycle of the cancerous cells, producing an anticancerous effect 

[32]. Dietary fibre intake has also been said to delay gastric emptying time, this protects the 

gastric mucosa by reducing the risk of it being in contact with carcinogens due to the 

increased amount of undigested food held [33]. Oleic acid, the monounsaturated fatty acid of 

olive oil, is said to have a role in oncogene regulation. It has been said that it transcriptionally 

supresses the Her-2/neu gene which has a role in gastric carcinoma formation [34].  

Conclusion 

Diet is one aspect in the multi-factorial process combining genetic and environmental 

elements that can eventually lead to the formation of cancerous cells. However, it is an aspect 

which can be controlled by the individual. From the literature reviewed, it is clear that 
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evidence suggests dietary modifications as described can considerably reduce risk of gastric 

cancer. 
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