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Abstract 
Stomach cancer is one of the most prevalent cancers worldwide.Stomach cancer is the most 

common leading cause of death in many countries.H. Pylori and many dietary factors are 

associated with development of stomach cancers. The currentstudy aims to assess 

theassociation between dietary pattern, helicobacter pylori infection and among gastric cancer 

patients in Benghazi Medical Center. It is a retrospective cohort study. The inclusion criterion 

was all adult with Helicobacter pylori and older, had confirmed immunity results for the H 

Pylori, stomach cancer, a body weight records, and twenty four dietary recall. Description 

and analysis of data was done by SPSS version 22. The prevalence of H. Pylori history 

among 219 subjects of the current studyis (57%). Male gender, frequent intake of fried foods 

were the variables associated with gastric cancer in this study. 

. 
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Introduction 

“Helicobacter pylori are a Gram-negative 

bacteria.They are present in half of the 

world's population and colony the human 

stomach.  Most H. pylori-infected persons 

are asymptomatic.The presence of this 

pathogen in the stomach increases the risk 

of gastric adenocarcinoma.H. pylori has 

been classified as a class I carcinogen. The 

clinical manifestations of H. pylori 

infection are determined by different 

factors, such as host genetics, diet, and H. 

pylori strains in expression of virulence 

determinants”. 
(1-3)

“Helicobacter pylori is 

responsible for some of the most common 

chronic disorders of the gastrointestinal 

tract such as chronic-active gastritis, 

duodenal and gastric ulcer disease, low-

grade B-cell mucosa associated lymphoid 

tissue lymphoma of the stomach, and 

gastric adenocarcinoma.The last one is the 

third leading cause of cancer death 

globally. The mode of infection have not 

yet been firmly confirmed.Different routes 

of infection have been suggested.However, 

the most commonly definedroute is that 

infection through the faecal-oral route, 

Contaminated water and foods may play a 

significant role in transmission of the H 

Pylori to humans”. 
(4, 5)

“Several authors 

consider H. pylori to be a foodborne 

pathogen. H. pylori has been detected in 

vegetables, seawater, drinking water, and 

foods of animal origin. H. pylori survives 

in complex foodstuffs such as vegetables, 

milk, and ready-to-eat foods”.
 

(6)“
Helicobacter pylori invade the stomach 

and duodenal liningsvia different 

mechanisms. Helicobacter pylori produce 

ammonia to regulate pH. The 

ammoniaproteases, vacuolating cytotoxin 

A (VacA) are produced by H Pylori. All 

these products are toxic to epithelial cells. 

Consequences ofH. pyloriinclude chronic 

gastritis, and inflammation of the 

stomach”. 
(7)

“Ulcers in the stomach and 

duodenum is a resultof these 

manifestations”. 
(8)

“The inflammatory 

response caused by H Pylori induces G 

cells in the antrum to secrete the gastrin 

hormone. Gastrin stimulates the parietal 

cells to secrete more acid into the stomach 

lumen, as well as increases the number of 

parietal cells.More acid secretions result in 

duodenum ulcers, atrophy of the stomach 

lining and consequentlystomach ulcers. 

Accordingly, it may also increase the risk 

of gastric cancer”.
(9)“

Itis estimated that 

aboutone million cases of gastric cancer 

are diagnosed each year, approximately 

700,000 people are diagnosed each year 

with gastric adenocarcinoma. Accordingly, 

gastric canceris the fourth most common 



cancer worldwide. It is the second leading 

cause of cancer-related deaths. In some 

countries, stomach carcinoma is the most 

common malignancy. The diagnosis of 

gastric cancer is delayed and most patients 

are diagnosed after cancer has invaded the 

muscularis propria due to  lacking of early 

specific symptoms,. The five years 

survival rate of gastric cancer is less than 

15%”.
(10- 12) “Two mechanisms by which H. 

pylori could promote gastric cancer. The 

first mechanism throughincreased host cell 

mutation rate by the production of free 

radicals near H. pylori. The second a 

"perigenetic pathway", involves cell 

proteins alterations. H. pylori induce 

inflammation and locally high levels of 

tumour necrosis factor-α (TNF -α ) and/or 

interleukin 6 (IL-6)”. 
(13)“The strain of H. 

pylori a person is exposed to may 

influence the risk of developing gastric 

cancer. Strains of H. pylori that produce 

high levels of, vacuolating toxin A (VacA) 

and the cytotoxin-associated gene A 

(CagA), cause greater tissue mutation than 

those that produce lower amounts or that 

lack those genes completely”. 
(14)“The 

interplay between diet, environment and 

genetic predisposition is important in 

many diseases including cancer. Diet is 

recognized etiological factor. Nutrition and 

dietary habits and factors interact with the 

process of carcinogenesis in all stages of 

initiation, promotion and progression”.
(15-

16)
“In fact epidemiological research over 

the last few decades have highlighted over 

the contribution of dietary and nutritional 

factors  as  well as the preventive role of 

various phytochemicals present in certain 

foods in different types of cancer. The risk 

of gastric carcinoma is influenced by H. 

pyloricharacteristics, host genetic 

determinants and environmental elements. 

High dietary salt intake has uniformly been 

associated with an increased risk of gastric 

cancer”. 
(17)“This association has been 

discovered in case-control studies, 

prospective studies, and a study that 

compared urinary salt excretions with 

gastric morbidity. A prospective 

Japanesestudy and a Korean case-control 

study reported that H. Pylori are common 

insubjects who consuming a high-salty diet 

had an increased risk of stomach cancer 

compared to H. pylori-infected subjects 

who consumed lower levels of 

salt”.
(18)“

Extensive research have been 

conducted to study the food's antioxidants 

protective role against the gastric cancer 

development. However, less knowledge is 

available about interactions between 

dietary factors and H. pylori infection in 

stomach cancer. A randomized control trial 

on high risk population of developing 

stomach cancer revealed that management 

of H. pylori in conjunction with dietary 

vitamin C and β-carotene supplementation 

increased the regression of preneoplastic 

lesions after six years follow-up. However, 

on the following further 6 years without 

vitamin C and β-carotene dietary 

supplementation, the preventative effects 

disappeared. Sweden case-control study 

suggested that high intake of dietary 

vitamin C and β-carotene may lower the 

risk for developing stomach cancer in H 

pylori-infected individuals”
.(19)

“A case-

control study in Hawaii conclude that 

vegetable intake among subjects infected 

with H. pylori provided some protection 

against stomach cancer” . 
(20) “

On the 

opposite side, prospective cohort study in 

10 European countries concluded that 

there was no significant association 

between H. pylori infection, vitamin C, 

and the risk of developing stomach 

cancer”. 
(21)

This work aims to study of the 

association between dietary pattern, 

helicobacter pylori infection among gastric 

cancer patients attending Benghazi 

Medical Center. “In order to find any risk 

factor for gastric cancer,; the current study 

will analyse various socioeconomic 

factors, medical characteristics, including 

Helicobacter Pylori infection, dietary 

habits  and anthropometric measurements, 

in a cross-sectional study”. [39] 

 



Methodology 

This is a retrospective cohort study carried 

out from 21
th

 December 2019 to 30
th

 April 

2020 on dietary pattern Helicobacter pylori 

infection and gastric cancer patients in 

Benghazi Medical Center.  The inclusion 

criterion for enrolment in the present study 

was all adult Helicobacter pylori patients 

who aged eighteen years and older and had 

confirmed immunity results for the 

mentioned bacteria, and gastric cancer, a 

body weight records, and twenty four 

dietary recall.Based on this criterion a total 

of 219out of 241 patients were randomly 

approached and assessed between 4
th

 

January 2020 to 12
th

March 2020 (Period of 

data collection)giving a response rate of 

90.87 %. The patients were approached at 

the respective hospitaland briefed about 

the purpose of the study before 

questionnaire was interviewer 

administered. Informed consent was 

obtained from the subjects who were also 

assured of the confidentiality of the 

information collected. The research was 

approved by the administration of the 

concerned hospital and Faculty of Public 

Health, University of Benghazi.All data 

was coded prior to being entered in a 

computer. Description and analysis of data 

was done by SPSS version 22. Level of 

significance was set at P value < 

0.05.Descriptive Statistics were used to 

describe the subjects’ 

characteristics.Individual variables were 

compared using t test for continuous 

variables and x
2 

for categoricaldata. The 

contiguous variables distribution was 

examined for difference.  

 

 

Result 

Table 1 shows the age distribution; 

subjects were predominantly between the 

ages 40-59 years old (55%). The total 

means age + standard deviation (SD) was 

50.8 years + 13.5.All of the subjects 

(100%) were of Libyan nationality. A 

majority of the subjects were married (70 

%). Subjectswere mostly have basic level 

(36.5%). Those currently employed 

subjects are 67%.  

Table (1) Subject characteristics 

Age (Years) Total Total  

Male Female 

18-39 No. 27 45 73 

% 13.3 22 35.3 

40-59 No. 47 79 126 

% 21.24 34.51 55 

60-79 No. 11 9 20 

% 5.1 4.6 9.7 

Total No. 87 132 219 

% 38.89 61.11 100 

Age (Years)Mean + SD 51+3 49+6.2 50+2.9 

 

Table (2)Socio-economic characteristics of subjects 

Characteristics Number % 

Marital status 

Unmarried 

Married 

 

18 

153 

 

8 

70 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The mean duration of cancer was 13.2 

months (+ 15.6 S.D) and 60.0 % of the 

patients had been diagnosed with cancer 

within the past 12 months.Most of the 

subjects were undergoing chemotherapy 

(74 %).  The mean duration of the therapy 

was 6.9 months (+ 10.2) and more than 

half the subjects (58.5 %) had undergone 

their respective therapy for less than 6 

months. (57.0 %) had a history of 

Helicobacter Pylori infection. Dyspepsia 

and peptic ulcerwere reported in(48.6 % ) 

(80.3 %) of the subjects respectively. 

Table (3) Medical Characteristics 

Characteristics Number % 

Cancer duration (months) 

< 6 

6 < 12 

12 <  24 

> 24 

 

64 

68 

53 

35 

 

29.0 

31.0 

24.0 

16.0 

Type of cancer therapy 

CT * 

RT ** 

Both 

 

162 

34 

23 

 

74.0 

15.5 

10.5 

Duration of therapy (months) 

< 6 

6 < 12 

12 <  24 

> 24 

 

128 

54 

28 

9 

 

58.5 

24.5 

13.0 

4.0 

History of Helicobacter Pylori 

Yes 

No 

 

125 

94 

 

57.0 

43.0 

History of Dyspepsia  

Yes 

No 

 

106 

113 

 

48.2 

51.8 

History of peptic ulcer  

Yes 

No 

 

176 

43 

 

80.3 

19.7 

Widow/widower 

Divorcee 

35 

13 

16 

6 

Educational level 

Illiterate/RW
*
 

Basic education 

Secondary and its level 

University degree 

 

19 

80 

72 

48 

 

8.7 

36.5 

32.9 

21.9 

Occupation 

Employed 

Unemployed 

Retired 

 

147 

55 

18 

 

67 

25 

8 



A majority of the subjects (70.8 %) were 

not followed any special diet as a 

consequence of the cancer. Most of the 

subjects (74.0 %) did not have any food 

intolerances or allergies. About one-third 

of the subjects (37.5 %) however 

complained of some sort of food 

aversion.Only 31.5 % of the subjects use 

nutritional supplement as opposed to 68.5 

% who denied their current use.  

Table (4) Dietary Characteristics 

Characteristics Total 

Number % 

Cancer special diet 

Yes 

No 

 

64 

155 

 

29.2 

70.8 

Diet prescribed by 

Clinician 

Dietician 

Self 

 

64 

0 

0 

 

100 

0 

0 

Food intolerance/allergy 

Yes 

No 

 

57 

162 

 

26.0 

74.0 

Type of food intolerance/ allergy 

Dairy, meat, poultry 

Others 

 

29 

28 

 

51 

49 

Food aversions 

Yes 

No 

 

82 

137 

 

37.5 

62.5 

Total (N) 219 100 

Use of supplements 

Yes 

No 

 

69 

150 

 

31.5 

68.5 

Total (N) 219 100 

Type of supplement 

Vitamin 

Mineral 

Both 

 

34 

4 

31 

 

49.2 

6.3 

44.5 

Total (N) 69 100 

More than half of the subjects (67%) 

prefer eating salty foods such as fried salty 

foods, salty meat and meat contain meals, 

sour milk, salty cheese and other. 

Furthermore, (69%) of the subjects 

mentioned that they prefer pickled foods 

specially vegetables. Regarding canning 

foods more than half of the subjects (63%) 

mentioned that they prefer canning foods. 

Spicy and fried foods were the top 

preferred by the subjects; (81%) and (79%) 

of the subjects were preferred and like 

these sort of foods respectively.As per the 

categorization of the WHO for the BMI 

range, the study subjects were classified as 

normal, underweight and overweight 

and/or obese. More than half of the 

subjects (57%) were overweight and/ or 

obese while 31 % were normal as per the 

WHO BMI range for the elderly. Only 12 

% of the subjects were categorized. 

 

 

 



Table (5) Foods Preference characteristics: 

Diet Characteristics Total 

Number % 

Salty foods preference 

Yes  

No   

 

147 

72 

 

67 

33 

Total   219 100 

Pickled foods Preference 

Yes  

No   

 

151 

68 

 

69 

31 

Total   219 100 
Canning  foods Preference 

Yes  

No   

 

138 

81 

 

63 

37 

Total   219 100 

Spicy foods Preference 

Yes 

No 

 

177 

42 

 

81 

19 

Total   219 100 

Fried foods Preference 

Yes 

No 

 

173 

46 

 

79 

21 

Total   219 100 

Table (6): BMI categorization 

Characteristics Total 

Number % 

Underweight 

Normal 

Overweight or obese 

125 

68 

26 

57 

31 

12 

Total (N) 219 100 

A Chi Square test was carried out to see if there 

was any statistically significant association 

between the dietary habits, and H. Pylori infection 

among gastric cancer patients attending BMC. The 

researchers also haveassessed various physiological 

and non physiological factors including select 

socio-economical factors and their association with 

dietary habits of this sample of subjects.Male 

gender, frequency intake of fried foods was 

associated at (p< 0.05) with more prevalence of H. 

Pylori among gastric cancer patients.Male gender 

was associated (p< 0.05) with more prevalence of 

H. Pylori among gastric cancer patients and female 

gender was associated (p< 0.05) with less 

prevalence of H. Pylori among gastric cancer 

patients. Male as compared to females had a higher 

percentage of history of H. Pylori 

infection.Frequency intake of fried foods was 

associated (p< 0.05) with more prevalence of H. 

Pylori among gastric cancer patients. People who 

consumed frequently fried foods had a higher 

percentage of history of H. Pylori infection. 

 

Table (7) Association of gender with history of H. Pylori infection among gastric cancer patients 

Characteristics  History of H. Pylori infection among gastric 

cancer patients 

Yes  No  

Female 

Male 

67 

47 

33 

53 

Frequency intake of fried foods 

Yes  

No  

 

71 

44 

 

29 

56 

 

 

 

 



Discussion  

Gastric cancer is the leading cause of cancer death 

with an annual incidence rate of about one million 

yearly. In Libya, regional studies and national 

reports have indicated that gastric cancer is the 

second highest cancer incidence rate among 

females after breast cancer, and the second as well 

in males after lung cancer. Moreover, gastric cancer 

is the leading cause of mortality in Libya. 

Helicobacter pylorus colonizes the stomach and 

establishes a long-term infection. Strong evidence 

suggests that this infection has an overwhelming 

impact on the development of gastric cancers in the 

presence of some dietary background. 
(22-25)

In this 

study; the researchers assess the association 

between dietary pattern, helicobacter pylori 

infection among gastric cancer patients attending 

Benghazi Medical Center. Male gender and 

frequent intake of fried foods were variables 

associated with prevalence of H. pylori among 

gastric cancer patients. Male gender was a factor 

that significantly predicted H pylori infection in 

gastric cancer patients. Epidemiological studies on 

the general populations show a male preponderance 

in the infection rate by H pylori, although there are 

controversial reports representing comparable rates. 

In the current study researchers cannot found a 

study that has reported a female predominance. 
(26-

29)  
However, the finding of a gender disparity in the 

rate of infection in the gastric cancer population is 

a novel finding, and may show that male are more 

vulnerable to develop gastric cancers after getting 

H pylori infection. One possible explanation that 

because the level of gastric ghrelin was higher in 

the stomach mucosa of women than in men. 
(30, 31) 

Ghrelin is a peptide hormone that plays an 

important role in food intake, energy homeostasis 

and body-weight regulation. Ghrelin possesses anti-

proliferative effects on breast, lung and thyroid cell 

lines and exerts protective actions on the gastric 

mucosa. In the alimentary tract, ghrelin increases 

acid secretion that opposite the required condition 

for H. Pylori. 
(32) 

A high frequent use of cooking oil 

significantly associated with increased risk of H. 

Pylori History among stomach cancer in both males 

and females in the current study. Deep-oil-fried 

foods are common traditional component of Libyan 

foods and produce human carcinogens at high 

cooking oil temperatures. 
(33, 34)

Cooking oil fumes 

contain high concentrations of human carcinogens, 

such as BaP and DBahA, and heterocyclic aromatic 

amines, due to high frying temperatures which also 

associated with high prevalence of H. Pylori 

infection. Benzo(a)pyren, chrysene, and 

dibenzathracene have been detected at significant 

levels in oil fried vegetables and fish, meats and 

bakeries. 
(35, 36)

Another studies found that a high 

consumption of deep-fried food increases the risk 

of stomach cancer among people infected with H. 

pylori (RR=1.71, 95% CI=0.67–4.34) which was 

also observed among subjects who consumed fried 

foods frequently (OR=2.3, 95% CI=1.6–3.2).
(37, 38)

 

 

Conclusion  

Stomach cancer is one of the most 

common cancers in the world and the most 

common leading cause of death. 

Helicobacter pylori are bacteria that is 

present in half of the world's population. 

H. pylori and several dietary factors are 

associated with development of stomach 

cancers in any nations. The current study 

aims to assess theassociation between 

dietary pattern, helicobacter pylori 

infection and gastric cancer among 

patients attending Benghazi Medical 

Center. The prevalence of H. Pylori among 

219subjects of the current research was 

(57%). Male gender, frequent intake of 

fried foods was the variables associated 

with stomach cancer. All gastrointestinal 

patients in Benghazi Medical Center 

should be routinely screened for H. Pylori 

due to their health and financial 

consequences especially in relation to 

gastric cancer. Early nutritional 

intervention strategies including nutrition 

education, involving a multidisciplinary 

team of clinicians, dieticians and nursing 

staff should be implemented with an 

appropriate follow up. Multi faceted and 

tailor made strategies to counteract 

specific malnutrition need to be planned, 

implemented, monitored and evaluated 

among the malnourished and at nutritional 

risk patients. Additional studies need to be 

carried out among gastric cancer and H. 

Pylori patients and related dietary factors 

in different settings as well as other 

regions of Libya to identify the specific 

prevalence of diet related factors 

associated with it. 

 



Ethical Approval and Consent 

The ethical clearance for the present study was obtained from the University of Benghazi, Faculty of 

Public Health, Nutrition Department. The consent from each study subject was taken directly from 

them after explaining the nature of the study. 

 

Authors’ contributions  

This work was carried out in collaboration among all authors. All authors read and approved 

the final manuscript.  

 

References   

1. Suerbaum S, Smith JM, Bapumia K, Morelli G, Smith NH, Kunstmann E, Dyrek I, 

Achtman M. Free recombination within Helicobacter pylori. Proceedings of the National 

Academy of Sciences. 2018 Oct 13;95(21):12619-24. 

2. Kuipers EJ, Peña AS, Festen HP, Meuwissen SG, Uyterlinde AM, Roosendaal R, Pals 

G, Nelis GF. Long-term sequelae of Helicobacter pylori gastritis. The Lancet. 2015 Jun 

17;345(8964):1525-8. 

3. Graham DY, Adam E, Reddy GT, Agarwal JP, Agarwal R, Evans DJ, Malaty HM, 

Evans DG. Seroepidemiology ofHelicobacter pylori infection in India. Digestive diseases and 

sciences. 2011 Aug 1;36(8):1084-8. 

4. Algood HM, Cover TL. Helicobacter pylori persistence: an overview of interactions 

between H. pylori and host immune defenses. Clinical microbiology reviews. 2016 Oct 

1;19(4):597-613. 

5. Megraud F. H pylori antibiotic resistance: prevalence, importance, and advances in 

testing. Gut. 2014 Sep 1;53(9):1374-84. 

6. De Francesco V, Giorgio F, Hassan C, Manes G, Vannella L, Panella C, Ierardi E, 

Zullo A. Worldwide H. pylori antibiotic resistance: a systematic review. Journal of 

Gastrointestinal & Liver Diseases. 2010 Dec 1;19(4). 

 

7. Graham DY, Lew GM, Malaty HM, Evans DG, Evans Jr DJ, Klein PD, Alpert LC, 

Genta RM. Factors influencing the eradication of Helicobacter pylori with triple therapy. 

Gastroenterology. 2012 Feb 1;102(2):493-6. 

8. Nouh F. The Affect of Salty Food Intake on the Risk of Helicobacter Pylori Infection 

among Patients Attending Benghazi Medical Center (A Retrospective Cohort Study). Sch J 

App Med Sci. 2021 Aug;8:1274-82. 

9. Kusters JG, van Vliet AH, Kuipers EJ. Pathogenesis of Helicobacter pylori infection. 

Clinical microbiology reviews. 2016 Jul 1;19(3):449-90. 

10. Backert S, Selbach M. Role of type IV secretion in Helicobacter pylori pathogenesis. 

Cellular microbiology. 2018 Aug;10(8):1573-81. 

11. Blaser MJ. Helicobacter pylori and the pathogenesis of gastroduodenal inflammation. 

Journal of Infectious Diseases. 2020 Apr 1;161(4):626-33. 

12. Blaser MJ, Kobayashi K, Cover TL, Cao P, Feurer ID, Perez-Perez GI. Helicobacter 

pylori infection in Japanese patients with adenocarcinoma of the stomach. Int J Cancer. 

2013;55:799–802. 

13. Nouh F, Mekraz EI, Omar M, Younis M, Younis M. Diet of Benghazi Cancer 

Patients; Quality and Associated Factors. Journal of Cancer and Tumor International. 2018 

Feb 8:1-4. 

14. Fox JG, Dangler CA, Taylor NS, King A, Koh TJ, Wang TC. High-salt diet induces 

gastric epithelial hyperplasia and parietal cell loss, and enhances Helicobacter pylori 

colonization in C57BL/6 mice. Cancer Res. 2009;59:4823–4828. 



15. Nouh F, Omar M, Alshukri A, Younis M, Elmabsout A, Salem M, Awad E, Mari R, 

Hassan R. Nutritional status of female breast cancer patients in Benghazi City of Libya. 

Scholars Journal of Applied Medical Sciences. 2017;5(6B):2179-87. 

16. Nouh F, Omar M, Younis M, Younis M, Mohamed R, Gaith RE, Reyad W. 

Nutritional status of lung cancer patients in Benghazi City of Libya. Journal of Cancer and 

Tumor International. 2017 Dec 5;6(3):1-0. 

17. Demirer T, Icli F, Uzunalimoglu O, Kucuk O. Diet and stomach cancer incidence a 

case–control study in Turkey. Cancer. 1990 May 15;65(10):2344-8. 

18. Hoshiyama Y, Sasaba T. A case-control study of stomach cancer and its relation to 

diet, cigarettes, and alcohol consumption in Saitama Prefecture, Japan. Cancer Causes & 

Control. 1992 Sep 1;3(5):441-8. 

19. Batcioglu K, Mehmet N, Ozturk IC, Yilmaz M, Aydogdu N, Erguvan R, Uyumlu B, 

Genc M, Karagozler AA. Lipid peroxidation and antioxidant status in stomach cancer. 

Cancer investigation. 2006 Jan 1;24(1):18-21. 

20. Crew KD, Neugut AI. Epidemiology of gastric cancer. World journal of 

gastroenterology: WJG. 2006 Jan 21;12(3):354. 

21. Muñoz N, Sobala G, Vivas J, Peraza S, Cano E, Castro D, Sanchez V, Andrade O, 

Tompkins D, Schorah CJ, Axon AT. Antioxidants, Helicobacter pylori and stomach cancer in 

Venezuela. European journal of cancer prevention: the official journal of the European 

Cancer Prevention Organisation (ECP). 1996 Feb;5(1):57-62. 

22. Nouh F Elfagi S, Omar M. The Dietitian Role and Nutritional Status of Benghazi 

Cancer Patients. Scholars Academic Journal of Biosciences. 8(4):92-95 2020, 

https://doi.org/10.36347/sajb.2020.v08i04.004. 

23. Chen JC, Ward MH, Cross AJ, Abnet CC, Sinha R, Markin RS, Weisenburger DD. 

Heme iron from meat and risk of adenocarcinoma of the esophagus and stomach. Eur J 

Cancer Prev2012; 21: 134– 8. 

24. Cook MB, Kamangar F, Weinstein SJ, Albanes D, Virtamo J, Taylor PR, et al. Iron in 

relation to gastric cancer in the Alpha‐tocopherol, Beta‐carotene Cancer Prevention Study. 

Cancer Epidemiol Biomarkers Prev2012; 21: 2033– 42. 

25. Keszei AP, Goldbohm RA, Schouten LJ, Jakszyn P, van den Brandt PA. Dietary 

N‐nitroso compounds, endogenous nitrosation, and the risk of esophageal and gastric cancer 

subtypes in the Netherlands Cohort Study. Am J Clin Nutr2013; 97: 135– 46. 

26. Han SU , Nam KT, Hahm KB, Oh SY, Yeo M, , Ahn B, Kim YB, Kang JS, Jang DD, 

Yang KH, Kim DY. The selective cyclooxygenase-2 inhibitor nimesulide prevents 

Helicobacter pylori-associated gastric cancer development in a mouse model. Clinical cancer 

research. 2004 Dec 1;10(23):8105-13. 

27. Kroner S, Shu L, Zheng PF, Zhang XY, Feng YL. Dietary patterns and Helicobacter 

pylori infection in a group of Chinese adults ages between 45 and 59 years old: an 

observational study. Medicine. 2019 Jan;98(2). 

28. Wang XR , Lin SH, Li YH, Leung K, Huang CY,. Salt processed food and gastric 

cancer in a Chinese population. Asian Pac J Cancer Prev. 2014 Jan 1;15(13):5293-8. 

29. Knoops  M, Houghton J, Wang TC. Helicobacter pylori and gastric cancer: a new 

paradigm for inflammation-associated epithelial cancers. Gastroenterology. 2005 May 

1;128(6):1567-78. 

30. Lin JT, Wang JT, Wang TH, Wu MS, Lee TK, Chen CJ. Helicobacter pylori infection 

in a randomly selected population, healthy volunteers, and patients with gastric ulcer and 

gastric adenocarcinoma: a seroprevalence study in Taiwan. Scandinavian journal of 

gastroenterology. 1993 Jan 1;28(12):1067-72. 

https://doi.org/10.36347/sajb.2020.v08i04.004


31. Kiourti A, Militello L, inventors; Ohio State Innovation Foundation, assignee. 

Systems and methods for height, weight, and bmi measurement. United States patent 

application US 16/285,642. 2019 Aug 29. 

32. McDougall KE, Stewart AJ, Argiriou AM, Huggins CE, New PW. Comparison of 

three methods for measuring height in rehabilitation inpatients and the impact on body mass 

index classification: An open prospective study. Nutrition & Dietetics. 2018 Feb;75(1):123-8. 

33. Ulijaszek SJ, Kerr DA. Anthropometric measurement error and the assessment of 

nutritional status. British Journal of Nutrition. 1999 Sep;82(3):165-77.= 

34. Crew KD, Neugut AI. Epidemiology of upper gastrointestinal malignancies. 

InSeminars in oncology 2004 Aug 1 (Vol. 31, No. 4, pp. 450-464). WB Saunders. 

35. Lin J, Beerm DG. Molecular biology of upper gastrointestinal malignancies. 

InSeminars in oncology 2004 Aug 1 (Vol. 31, No. 4, pp. 476-486). WB Saunders. 

36. Chang L, Toner BB, Fukudo S, Guthrie E, Locke GR, Norton NJ, Sperber AD. 

Gender, age, society, culture, and the patient’s perspective in the functional gastrointestinal 

disorders. Gastroenterology. 2006 Apr 1;130(5):1435-46 

37. Mayer EA, Naliboff B, Lee O, Munakata J, Chang L. gender‐related differences in 

functional gastrointestinal disorders. Alimentary Pharmacology & Therapeutics. 1999 

May;13:65-9. 

38. Demirer T, Icli F, Uzunalimoglu O, Kucuk O. Diet and stomach cancer incidence a 

case–control study in Turkey. Cancer. 1990 May 15;65(10):2344-8. 

 

39. Nouh F. The affect of salty food intake on the risk of Helicobacter pylori infection among 

patients attending Benghazi medical center (A retrospective cohort study). Sch J App Med 

Sci. 2021 Aug;8:1274-82. 


