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Abstract 
Helicobacter pylori infection is the main cause of chronic stomach inflammation and the main factor causing 
stomach ulcers and stomach cancer, affecting approximately half of the world's population. To identify factors 
associated with H. pylori infection in patients attending various government Hospitals in Tripoli for diagnosis 
and treatment. A cross-sectional analytical study was conducted from April 2025 to August 2025. 72 patients 
were infected with Helicobacter pylori, 58% of whom were female and 42% male. H. pylori infection to be 

19.4% in the 31-40 age group and lowest in the 81-90 age group at 1.3%. Forty-six percent of patients had 
a university degree. 68% of H. pylori infections were found in people who used a source of untreated drinking 
water in compared with 32% use bottled water, and people who regularly ate at public restaurants had a 
slightly higher infection rate 56% compared to those who mainly ate at home. 72% of those who drink 
stimulants are infected, 74% of patients are smokers and infected, 26% non-smokers and infected too, 60% 
of patients who use traditional toilets are infected, 25% of patients have undergone histopathology 
examination, and 24% have undergone stool antigen and testing for Helicobacter pylori infection. Health 
awareness and educating the public about the risk factors associated with H. pylori infection and taking the 
necessary measures for a safe life are important factors in reducing this risk to public health. Further studies 
should be conducted to identify risk factors and develop a comprehensive strategic plan to combat them. 
Keywords. H. pylori Infection, Reality, Challenge, Libya. 

 

Introduction 
Helicobacter pylori is a gram-negative bacterium [1]. The genus Helicobacter is a member of the subdivision 

of the Proteobacteria, order Campylobacterales, family Heliobacteria [2], situated on the luminal surface of 

the gastric epithelium. It was first isolated by Warren and Marshall in 1983 [3]. It provokes a sequence of 

chronic inflammation in the gastric mucosal layer [1]. H. pylori is a transmissible disease, although the 

exact mode of transmission is still unknown. The most common route among people is either the fecal–oral, 
oral–oral, gastric–oral, anal–oral, or genital–oral route [4]. H. pylori has been shown to survive for many days 

in milk and tap water in its infectious bacillary form and several months in river water in its coccoid form 

[2].  Although humans appear to be the primary reservoir for Helicobacter pylori infection, H. pylori has also 

been isolated from nonhuman primates and domestic cats [2]. Additionally, the possibility of iatrogenic 

infection in patients following endoscopy is a potential risk factor not only for H. pylori but also for other 

infectious diseases such as hepatitis B, hepatitis C, tuberculosis, and possibly human immunodeficiency 
virus, due to difficulty in disinfecting the endoscope's complex structure [5].  

Despite its relatively recent discovery, researchers suggest that it has lived with humans for 88,000–116,000 

years [6] and is distributed throughout the world. H. pylori infection affects almost half of the world’s 

population, but the prevalence among different regions is heterogeneous. The prevalence of H. pylori 

infection has been declining in highly industrialized countries, whereas the prevalence has stabilized at a 

high level in developing and newly industrialized countries [7- 9]. 

The 2007 national expert consensus report and the Maastricht–Florence recommendations have not been 
formally implemented in Italy. Rather, the healthcare system's payment policies for prescription drug orders 

have regulated the clinical practices of general practitioners (GPs) in Italy [10]. A 2020 study carried out in 

Riyadh, Saudi Arabia, found that the incidence of H. pylori infection was 34.7%. Furthermore, there are two 

types of procedures for identifying Helicobacter pylori infection: invasive and non-invasive [11,12].  

A variety of techniques have been employed to identify Helicobacter pylori infection. Direct techniques, such 

as the rapid urease test (RUT), smear microscopy, culture isolation, histopathological evaluation, and 
molecular diagnosis using polymerase chain reaction, rely on endoscopic gastric biopsy specimens. Urea 

breath tests and serology for the detection of antigens and antibodies are examples of indirect approaches 

[13]. Through colonization in a very specific area of gastric lactation and the secretion of urease, which 

converts urea found in the medium to ammonia and has the effect of the stomach lining being acidic, this 

bacterium has developed resistance to stomach acid. If antibiotics are not administered, this resistance 
allows the bacteria to remain in the human stomach for life [14].  

To effectively manage H. pylori infection, it is necessary to follow the latest scientific guidelines on diagnosis 

and treatment, as well as to provide physicians with up-to-date scientific information and train them to 

implement it accurately. Antibiotic resistance caused by H. pylori infection is one of the biggest global 

problems at present. Patients are often treated by primary care physicians who lack experience in 

supervising treatment and applying H. pylori treatment recommendations. It is essential to bridge the 

knowledge gap between effective professional practice and H. pylori treatment because implementing these 
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recommendations can take a long time. The main objective of this study is to identify factors associated with 

an increased risk of H. pylori infection among the population of Tripoli, Libya, to develop a national strategy 

that will effectively contribute to reducing its prevalence among the population and promoting public health 

in the community. 

 

Methods 
Study design and setting:  
The study was a cross-sectional study with an analytical approach between April and August 2025. The 

total number of subjects participating in this study was 72 individuals affected by H. pylori infection. All 
patients participating in the study were outpatients at various government hospitals in the city of Tripoli. 

The ethical approval was obtained from the College of Health Sciences, Al-Jafara University (HSC:25-167). 

 

Data collection procedure 
Data collected by using a pre-prepared data form written in English, with a set of questions directed by the 

treating physician and research team toward the patient, was used. The study focused on several important 

factors that researchers believe are related to the increased incidence of stomach bacteria, including 

demographic factors such as gender, age, and social status; level of education, type and sources of water 

used for drinking; consumption of tea, coffee, or both; smoking; places where daily meals are eaten, at home 
or in public restaurants; methods of human waste disposal, as well as clinical information on the 

methodologies used in the diagnosis of gastrointestinal diseases, specifically patients infected with stomach 

bacteria. All collected data were documented and analyzed using simple statistical analysis software, based 

on which the data were assessed and the study results interpreted. 

 

Results  
The study was carried out in different government Hospitals in Tripoli. The socio-demographic information 

of the survey participants was studied. A total of 72 participants took part in this study, and information 

was correctly collected from them through their responses. This was supported by the results of the medical 

examinations conducted on them; the results will be presented in the form of the following tables and graphs. 
 

 
Figure 1. Infection rate of H. pylori according to gender 

 
The data presented in (Figure 1) indicate that there is a marked gender difference in the prevalence of H.  

pylori infection in the study sample. Males accounted for 42% of all positive cases, and females represented 

approximately 58%. Such distribution and variance indicate that H. pylori infection is more prevalent in 
females than in their male counterparts. This difference could be attributed to biological, behavioral, and 

environmental factors that directly influence these variations in daily activities revolving in the home, 

childcare, personal hygiene, and food habits. A deeper understanding of the underlying causes of this 

difference will help to address this gap, promoting health literacy and knowledge among women, which 

contributes to reducing transmission and improving the health of families and society in general. 
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Figure 2. Infection rate of H. pylori by age group. 

 

The results in (Figure 2) show a significant variation in rates of H. pylori infection between the age groups. 

Among those with the highest infection rates is the 31-40 age group, with 19.4% of the population infected. 
This suggests that individuals in this age group may be more susceptible to infection with H. pylori. On the 

contrary, the 81-90 age group has the lowest infection rate of 1.3%. This decline in prevalence among the 

elderly might be due to varied reasons, such as the good healthcare being provided, attention to their diet, 

as well as the quality and methods of food preparation in their families. 

 

 
Figure 3. Infection rate of H. pylori by education level. 

 

Based on (Figure 3) it is evident that the prevalence of H. pylori infection varies significantly across different 

educational levels. The findings indicate that individuals with a university education constitute the largest 

affected group among the four educational categories examined. The data suggest that individuals who have 

attained higher levels of education, particularly those with university degrees, exhibit the highest percentage 

of H. pylori infection rates in comparison to other groups. This observation raises several questions regarding 

the potential socio-economic, lifestyle, and health-related factors that might contribute to increased H. pylori 

infection rate. Efforts are necessary to understand this public health concern and to formulate evidence-
based recommendations for reducing the burden of H. pylori infection across all educational demographics. 
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Figure 4. Infection rate of H. pylori by source of drinking water. 

 

Based on (Figure 4) there is a correlation of H. pylori infection with various sources of drinking water. 

Infection rates among persons drinking water from public supplies (municipal water) were particularly high 

at 33%. However, those who did not rely on this source had infection rates of 11%, 24%, and 31% among 

bottled water drinkers. 

 

 
Figure 5. Infection rate of H. pylori according to drinking stimulants Coffee and Tea or both. 

 

Based on examining the data in (Figure 5) we can establish a strong relationship of about 72% between the 

infection rate and the consumption of stimulant beverages such as coffee and tea; that is, most patients 
consuming these beverages may have a higher infection rate. Next, the data show that about 28% of patients 

do not drink coffee or tea, which means this group might have different health outcomes in terms of infection 

rates and might have been exposed to other factors that cause infection. 
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Figure 6. Infection rate of H. pylori according to smoking habits. 

 
The results show that there is a significant difference in the prevalence of H. pylori infection between smokers 

and non-smokers. Specifically, only 26% of smokers were infected with H. pylori, while 74% of non-smokers 
were infected. This contradicts the previous assumption that smoking may be a risk factor for H. pylori 

infection, as some common beliefs suggest that tobacco use may contribute to infection. This discrepancy 

suggests that smoking may not be a risk factor for H. pylori infection. Overall, the data suggest that smoking 

and the presence of H. pylori are not factors influencing bacterial infection in the population, as shown in 

figure (6) above. 

 

 
Figure 7. Infection rate of H. pylori according to the places where participants take their 

meals. 
 

The results illustrated in (Figure 7) identify an interesting correlation with respect to infection rates and the 

eating places of the participants. The data specifically reveal that roughly 56% of the participants said they 

ate at public restaurants, while the other 44% preferred not to eat in such establishments. The very high 

infection rates among the patrons of public eating establishments suggest several public health implications. 
These results, therefore, raise questions about the settings available in public restaurants that may be 

contributing to the infection risk, and obtaining an understanding of these may be useful for government 

and health authorities dealing with rebuttal measures against public dining-related infection risks. 
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Figure 8. Waste disposal and occurrence of H. pylori. 

 

From the results shown in (Figure 8) a very strong relationship exists between the infection rates of H. pylori 

and waste disposal methods used by the specific sample population being studied. For example, infection 
with H. pylori was found to occur mostly among users of traditional toilets who had an infection rate 

approximating 58%, while the infection rate for flash-toilet users was extremely lower at about 40%. The 

very same means of waste disposal, therefore, is indicative of the transmissibility of H. pylori. The lower 

infection rate with flash toilets may be attributed to better sanitation and reduced exposure to fecal 

pathogens, emphasizing the importance of modern public health sanitation facilities regarding waste 

disposal. 
 

Table 1. H. pylori infection diagnostic methods. 

Diagnostic Methods Percentage % 

Blood antibody test 20 

Stool antigen test 24 

Endoscope Examination 25 

 Histopathology Examination 25 

Urea breath test 6 

 

The data in (Table 1) illustrate the different diagnostic methods used to detect H. pylori infection. Among 
these methods, endoscopy combined with gastric histopathology biopsies was the most common, used in 

25% of cases. This was followed by stool antigen tests 24%, and serological assessments, which were used 

in 20% of cases. In contrast, the urea breath test was the least common, being used in only 6% of diagnoses.  

 

Discussion 
The current study assessed the prevalence and risk factors associated with infection from H. pylori among 

patients visiting various hospitals across Tripoli, Libya for diagnosis and treatment. The findings eventually 

revealed that H.  pylori infections still pose a serious public health challenge, consistent with the world data 

stating that almost half of the world's population is infected. The high infection rate persists in developing 

countries, including Libya, further emphasizing the continued challenges to this pathogen regarding 

prevention, diagnosis, and treatment. 
The socio-demographic information of participants was studied. A total of seventy-two participants agreed 

to participate in this study, and the research team, with the participation of doctors, collected the data 

correctly according to the pre-prepared form. Gender and Age distribution Among females, the infection 

rates were 58% compared to their male counterparts, forming a significant finding in the study. This 

observation is similar to most reports from developing areas where females have been reported to have a 
slightly higher prevalence than males. Variations in exposure to domestic environments, dietary habits, and 

probably hormonal or immunological factors may account for the disparity.  

Other studies would indicate that while some have reported no significant difference between the two 

genders, the association sometimes differs depending on the socio-cultural and environmental conditions of 

measurement. The study concludes that H. pylori has a greater tendency to infect females more than males, 

which leads to more chances of acquiring infections, especially among mothers and their children, leading 
to more infections in the family and community. 
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Findings indicated that the age group with the highest prevalence of infection 20% belonged to the age group 

31–40 years, while the least was found in the age group 81–90 years, 1.3%. This pattern could reflect the 

acquisition of cumulative exposure during the early years of life because most H. pylori infections are 

established in childhood and persist in adulthood. Reduced rates among older participants may be related 

to sample size restriction or selective survival bias, in which those who retained a long-term infection had 
already developed mostly severe complications earlier in their lives. 

Among all the people studied, university graduates were among the highest incidence of infection by 46%. 

This was not an expected finding, considering that the higher level of education has always been associated 

with better hygiene practices and, ultimately, accessibility to available health services. Perhaps the 

relationship reflects the composition of the study sample or the peculiar habits and diets of educated 

individuals in urban areas. Educated individuals may not have been an exception to this. This says that 
education alone does not suffice as a protective factor without parallel improvements in environmental 

sanitation and food safety awareness. 

Among all diseased subjects, municipal water was the next most popular source, with 33.3%, while bottled 

water was used among participants at 32%. As such, water was still found to probably play a role in 

transmitting H. pylori in Tripoli, perhaps now more than before, with growing reliance on bottled water. It 

has been postulated previously that sporadic water supply and inadequate treatment could promote the 
survival of microorganisms. 

Tea and Coffee consumption were strongly associated with H. pylori infection, with 73% of infected 

individuals being regular consumers with a positive dose-response relation between coffee consumption and 

active infection [15]. Though these are not routes of infection transmission in themselves, intake of high 

doses of caffeine may worsen irritation caused by the gastric mucosa and subsequently aid in the 

establishment or presentation of symptoms. Furthermore, people who regularly dined in public restaurants 
55.6% had a slightly higher incidence of infection compared with those who mainly ate from home. This 

supports the theory that food cooked healthily does not pose a risk factor. The results also showed that 

infection with H. pylori bacteria among participants was not statistically significantly associated with where 

meals were eaten. In other words, where meals were eaten had no significant effect and no impact on the 

spread of Helicobacter pylori infection. This explains why infections can occur among family members who 
eat food prepared at home, due to the spread of infection through the sharing of contaminated household 

items such as spoons or cups, or neglecting personal hygiene and the cleanliness of the place where food is 

prepared and eaten, or from sharing contaminated household items such as spoons or cups. 

In respect to smoking factor, this study doesn't support a previous finding in the city of Ramadi, Iraq, 2015, 

there are six of nine published studies that have looked into the relation of smoking with H. pylori infection 

have found evidence consistent with a weak positive association [16-19],  where smoking had a huge effect 
in that study and reached 86% of smokers among total cases, where the present study indicated that 

smoking is not very much significant by a rate of 26% of infected non-smokers and 74% were smokers. All 

infected males were smokers, while most females were non-smokers.  

Not only does this reflect gender lifestyle patterns specific to Libyan society, but it also associates smoking 

with increased susceptibility to H. pylori infection and slower healing of gastric lesions due, probably, to a 

negative effect on mucus defense mechanisms of the stomach. 
 Many previous studies have documented the transmission of bacterial and viral diseases associated with 

the use of public toilets in the past [20-24]. This occurs mainly because of hands meeting surfaces 

contaminated with pathogens, followed by their transfer from the hands to the mouth and ingestion. 

Contamination of surfaces in public toilets also occurs in several ways, such as contaminated hands or 

splashes during flushing the toilet or using taps to wash hands [22-32]. Our results showed that the highest 

rates were among users of traditional toilets, 60%, supporting the fecal-oral route of transmission in poorly 
designed toilet environments, such as water tap handles, equipment, and door handles. 

The detection methods of H. pylori infection most used by doctors in this study were the stool antigen test 

and endoscopy, in 75% of cases each, considered to be reliable tests of active infection. The SAT is a useful 

method of diagnosis with an accuracy of over 90%. It is a quick test, useful both for diagnosis and for 

confirming the presence of bacteria after treatment. Compared to other methods, it is a low-cost method for 

the patient, and it is often preferred by clinicians and patients, regardless of the patient’s age [33-36]. The 
current SAT guidelines recommend that the evaluation of eradicating the infection should be done at least 

4 weeks after finishing the eradication therapy so that the clinician can avoid a false-positive result 

[37,33,34,35,36]. The simplicity of the method does not require the prior preparation of the patient, but a 

2-week restriction of proton pump inhibitor (PPI) use, and a four-week restriction of antibiotics and bismuth 

compounds, before testing, is recommended [35,36]. The diagnosis and evaluation of the efficiency of the 
eradication therapy can be performed using SAT with monoclonal antibodies [37,35]. These tests can be 

used in patients with a history of gastric surgery and in children. Gastric neoplasia could be prevented if 

these tests were to be used in screening programs in the future [33-36]. Although the urea breath test is 

effective in detecting H. pylori infection and is highly accurate in diagnosis [38-40], it is the least used in 

diagnosis because this technology is not available in all hospitals that provide diagnostic and treatment 

services. The availability of this non-invasive and accurate diagnostic technique is essential for the efficient 
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management of H. pylori infection. 

 

Conclusion 
The high rates of H. pylori infection in undeveloped countries and rural areas are mainly because the 
population in those areas are more vulnerable to the  risk factors mentioned., the reason for this is the poor 

economic and social situation of the population, their lack of access to safe drinking water, and the poor 

infrastructure and services in these areas, where infection can be transmitted through contaminated water 

and food, posing a threat to the health of the community in general. The hygiene factor is greatly important 

and a prime factor in the prevention and reduction of H. pylori infection. Considering this, there is an urgent 

need to promote community health education on proper hand washing, food safety, water hygiene, and 
human waste disposal. Such measures could drastically decrease the possibility of transmission, and 

enhancing public health would correlate to reducing infection rates, especially in developing countries. 

Further studies should be carried out to determine the risk factors to the community and to put into action 

control and prevention plans so that the infection rate can be brought down among all age groups. Further 

studies should be conducted to identify risk factors and develop a comprehensive strategic plan to combat 

them. 
 

Human Ethics 
The ethical approval was obtained from the College of Health Sciences, Al-Jafara University (HSC:25-167). 

 

Disclaimer  
The article has not been previously presented or published, and is not part of a thesis project.  

 

Conflicts of Interest 
There are no financial, personal, or professional conflicts of interest to declare. 

 

References 
 

1. McColl KEL. Helicobacter pylori infection. N Engl J Med. 2010;362(17):1597-1604. 
2. Brown LM. Helicobacter pylori: epidemiology and routes of transmission. Epidemiol Rev. 2000;22(2):283-297. 
3. Suerbaum S, Michetti P. Helicobacter pylori infection. N Engl J Med. 2002;347(15):1175-1186. 
4. Duan M, et al. Transmission routes and patterns of Helicobacter pylori. Helicobacter. 2023;22(1):e12945. 
5. Cowen AE. The clinical risks of infection associated with endoscopy. Can J Gastroenterol Hepatol. 2001;15:321-

331. 
6. Moodley Y, Linz B, Bond RP, Nieuwoudt M, Soodyall H, Schlebusch CM, et al. Age of the association between 

Helicobacter pylori and man. PLoS Pathog. 2012;8:e1002693. 
7. Hooi JKY, Lai WY, Ng WK, Suen MMY, Underwood FE, Tanyingoh D, et al. Global prevalence of Helicobacter 

pylori infection: systematic review and meta-analysis. Gastroenterology. 2017;153:420-429. 
8. Burucoa C, Axon A. Epidemiology of Helicobacter pylori infection. Helicobacter. 2017;22 Suppl 1:1-5. 
9. Leja M, Grinberga-Derica I, Bilgilier C, Steininger C. Epidemiology of Helicobacter pylori infection. Helicobacter. 

2019;24 Suppl 1:e12635. 
10. Tosetti C, et al. Survey on the knowledge and the management of Helicobacter pylori infection by Italian general 

practitioners and doctors in general practice training. Gastrointest Disord. 2024;6(2):421-430. 

11. Alajmi SM, et al. Knowledge and attitude of medical students towards Helicobacter pylori infection and its 
prevention and management: a study from Riyadh, Saudi Arabia. Cureus. 2023;15(12):e. 

12. Huh CW, Kim BW. Diagnosis of Helicobacter pylori infection. Korean J Gastroenterol. 2018;72(5):229-236. 
13. Dharmalingam S, et al. Relationship of plasmid profile with the antibiotic sensitivity pattern of Helicobacter 

pylori isolates from peptic ulcer disease patients in Chennai. Indian J Med Microbiol. 2003;21(4):257-261. 
14. Omar E. Evaluating the performance of stool antigen tests to detect Helicobacter pylori infection in Tobruk, 

Libya. AlQalam J Med Appl Sci. 2023:522-526. 
15. Brenner MJ. Relation of smoking and alcohol and coffee consumption to active Helicobacter pylori infection: 

cross sectional study. BMJ. 1997;315:1489. 
16. Graham DY, Rakel RE, Fendrick AM, et al. Scope and consequences of peptic ulcer disease: how important is 

asymptomatic Helicobacter pylori infection? Postgrad Med. 1999;105:100-102. 
17. Parasher G, Eastwood GL. Smoking and peptic ulcer in the Helicobacter pylori era. Eur J Gastroenterol Hepatol. 

2000;12:843-853. 
18. Sepulveda AR, Graham DY. Role of Helicobacter pylori in gastric carcinogenesis. Gastroenterol Clin North Am. 

2002;31:517-535. 
19. Tredaniel J, Boffetta P, Buiatti E, et al. Tobacco smoking and gastric cancer: review and meta-analysis. Int J 

Cancer. 1997;72:565-573. 
20. Abney SE, Bright KR, McKinney J, Ijaz MK, Gerba CP. Toilet hygiene: review and research needs. J Appl 

Microbiol. 2021;131:2705-2714. 
21. Couturier J, Ginevra C, Nesa D, Adam M, Gouot C, Descours G, et al. Transmission of Legionnaires’ disease 

through toilet flushing. Emerg Infect Dis. 2020;26:1526-1528. 
22. Li YY, Wang JX, Chen X. Can a toilet promote virus transmission? From a fluid dynamics perspective. Phys 

Fluids. 2020;32:065107. 

https://doi.org/10.54361/ajmas.2692


Alqalam Journal of Medical and Applied Sciences. 2026;9(2):473-481 

https://doi.org/10.54361/ajmas.269225  

 

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0 
Received: 17-12-2025 - Accepted: 14-02-2026 - Published: 20-02-2026     481 

23. Higham CA, Lopez-Garcia M, Noakes CJ, Tidswell E, Fletcher L. A quantitative microbial risk assessment 
framework for exposure from toilet flushing using experimental aerosol concentration measurements. Indoor 
Environ. 2025;2:100069. 

24. Paddy EN, Afolabi OOD, Sohail M. Toilet plume bioaerosols in health care and hospitality settings: a systematic 
review. Am J Infect Control. 2023;51:324-333. 

25. Verani M, Bigazzi R, Carducci A. Viral contamination of aerosol and surfaces through toilet use in health care 
and other settings. Am J Infect Control. 2014;42:758-762. 

26. Knowlton SD, Boles CL, Perencevich EN, Diekema DJ, Nonnenmann MW. Bioaerosol concentrations generated 
from toilet flushing in a hospital-based patient care setting. Antimicrob Resist Infect Control. 2018;7:16. 

27. Boles C, Brown G, Nonnenmann M. Determination of murine norovirus aerosol concentration during toilet 
flushing. Sci Rep. 2021;11:23558. 

28. Lee MCJ, Tham KW. Public toilets with insufficient ventilation present high cross infection risk. Sci Rep. 
2021;11:20623. 

29. Schreck JH, Lashaki MJ, Hashemi J, Dhanak M, Verma S. Aerosol generation in public restrooms. Phys Fluids. 
2021;33:033320. 

30. Crimaldi JP, True AC, Linden KG, Hernandez MT, Larson LT, Pauls AK. Commercial toilets emit energetic and 
rapidly spreading aerosol plumes. Sci Rep. 2022;12:20493. 

31. Paddy EN, Afolabi OOD, Sohail M. Exploring toilet plume bioaerosol exposure dynamics in public toilets using 
a design of experiments approach. Sci Rep. 2024;14:10665. 

32. Li Q, Liu H, Liu L, Jin L, Wang S, Ma T, et al. Source-pathway-sink framework to guide surface bacterial risk 
assessment and control in residential bathroom. Build Environ. 2025;270:112541. 

33. Best LM, Takwoingi Y, Siddique S, Selladurai A, Gandhi A, Low B, et al. Non-invasive diagnostic tests for 
Helicobacter pylori infection. Cochrane Database Syst Rev. 2018;3:CD012080. 

34. Shimoyama T. Stool antigen tests for the management of Helicobacter pylori infection. World J 
Gastroenterol.2013;19:8188-8191. 

35. Kodama M, Murakami K, Okimoto T, Fukuda Y, Shimoyama T, Okuda M, et al. Influence of proton pump 
inhibitor treatment on Helicobacter pylori stool antigen test. World J Gastroenterol. 2012;18:44-48. 

36. Leal YA, Cedillo-Rivera R, Simon JA, Velazquez JR, Flores LL, Torres J. Utility of stool sample-based tests for 
the diagnosis of Helicobacter pylori infection in children. J Pediatr Gastroenterol Nutr. 2011;52:718-728. 

37. Malfertheiner P, Megraud F, O’Morain CA, Gisbert JP, Kuipers EJ, Axon AT, et al. Management of Helicobacter 

pylori infection: the Maastricht V/Florence Consensus Report. Gut. 2017;66:6-30. 
38. Zhu R, Chen K, Zheng YY, Zhang HW, Wang JS, Xia YJ, et al. Meta-analysis of the efficacy of probiotics in 

Helicobacter pylori eradication therapy. World J Gastroenterol. 2014;20:18013-18021. 
39. Ferwana M, Abdulmajeed I, Alhajiahmed A, Madani W, Firwana B, Hasan R, et al. Accuracy of urea breath test 

in Helicobacter pylori infection: meta-analysis. World J Gastroenterol. 2015;21:1305-1314. 
40. Honar N, Minazadeh A, Shakibazad N, Haghighat M, Saki F, Javaherizadeh H. Diagnostic accuracy of urea 

breath test for Helicobacter pylori infection in children with dyspepsia in comparison to histopathology. Arq  
Gastroenterol. 2016;53:108-112. 

 
 
 
 
 
 
 
 

https://doi.org/10.54361/ajmas.2692

