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Objectives: To investigate the prevalence and risk factors associated with Helicobacter pylori infection in Viet- 

namese children. 

Methods: Children under 16 years old with gastrointestinal symptoms underwent esophagogastroduodenoscopy 

and H. pylori infection was diagnosed using rapid urease test. 

Results: A total of 246 children with gastrointestinal symptoms were included. The mean age was 8.4 ± 2.6 

years. A total 81.3% tested positive for H. pylori. Children infected with H. pylori had a lower rate of nausea but a 

higher rate of lesions in the duodenal bulb and nodular lesions than children without H. pylori infection (26.5% 

vs 45.6%, P < 0.01; 40.0% vs 23.9%; P = 0.04; and 68.5% vs 30.3%, P < 0.0001, respectively). Compared with 

children aged under 5 years, children aged 11 years and older were four times more likely to be infected with H. 

pylori , with odds ratio (OR) 3.50, 95% confidence interval (CI) 1.07-11.39, P = 0.04. Washing hands with soap 

was associated with a reduced risk of H. pylori infection by three times (OR 0.35, 95% CI 0.17-0.69, P = 0.002). 

Children living in a family where members had a history of H. pylori infection were nine times more likely to be 

infected with H. pylori (OR 8.87, 95% CI 1.15-68.45, P = 0.04). 

Conclusions: The prevalence of H. pylori infection in Vietnamese children with gastroenteritis is high. Our results 

identified several risk factors and emphasize the role of handwashing with soap before eating and after using the 

toilet in reducing the risk of H. pylori infection in children. 
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Helicobacter pylori infection is recognized as one of the most preva-

ent gastrointestinal bacterial infections worldwide, exerting a signif-

cant burden on public health systems, particularly, in low-resource

ountries such as Vietnam [ 1 , 2 ]. Despite notable progress in medical

cience and health care infrastructure, H. pylori infection persists as a

ignificant challenge, especially in vulnerable populations such as chil-

ren [ 3 ]. 

The implications of H. pylori infection in children transcend the con-

nes of the gastrointestinal tract, exerting profound effects on multiple

spects of health and well-being. Beyond its immediate impact on gas-

ric mucosal integrity, H. pylori infection exerts systemic effects that can

etrimentally influence nutritional status, growth trajectories, and over-

ll health outcomes in affected children [ 4 ]. Chronic infection with H.
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ylori has been implicated in a spectrum of gastrointestinal disorders,

anging from mild gastritis to more severe conditions such as peptic

lcer disease [ 5 ]. Furthermore, epidemiologic evidence suggests a po-

ential link between H. pylori infection acquired during childhood and

he heightened risk of developing gastric adenocarcinoma and mucosa-

ssociated lymphoid tissue lymphoma later in life [ 6 ]. These long-term

onsequences underscore the imperative of addressing H. pylori infec-

ion in children as a critical public health priority. 

In the context of Vietnam, where H. pylori infection prevalence rates

n children are alarmingly high, understanding the multifaceted risk

actors driving transmission and persistence is paramount for design-

ng effective prevention and intervention strategies [ 7–10 ]. Socioeco-

omic status emerges as a key determinant, with disparities in access

o health care, sanitation infrastructure, and nutritional resources con-

ributing to differential vulnerability to H. pylori infection in Vietnamese
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hildren [ 10 ]. In addition, cultural and behavioral factors, including hy-

iene practices and dietary habits, play pivotal roles in shaping the epi-

emiology of H. pylori in this population [ 11 ]. Poor sanitation practices,

nadequate handwashing facilities, and communal living arrangements

ay facilitate the transmission of H. pylori within households and com-

unities [ 11 ]. Moreover, dietary factors such as consumption of con-

aminated food and water sources or cultural practices involving shared

eals may serve as vehicles for H. pylori transmission. Environmental

onditions, including overcrowding and inadequate sanitation facilities,

reate conducive environments for the persistence of H. pylori , perpetu-

ting the cycle of infection within communities [ 11 ]. 

A comprehensive understanding of these interconnected risk factors

s essential for devising targeted interventions aimed at mitigating the

urden of H. pylori infection in Vietnamese children. By addressing un-

erlying determinants, such as socioeconomic inequalities, promoting

mproved hygiene practices, fostering dietary diversification, and en-

ancing access to clean water and sanitation facilities, we can effectively

urb the transmission and adverse health outcomes associated with H.

ylori infection in this vulnerable population. 

This study aims to investigate the prevalence and risk factors associ-

ted with H. pylori infection in Vietnamese children, providing insights

nto the epidemiology of the infection and informing public health ini-

iatives aimed at reducing its prevalence and associated complications. 

aterials and methods 

tudy design and location 

This cross-sectional study was conducted between January and May

024 at the Thai Binh Pediatric Hospital, Thai Binh Province, Vietnam.

Thai Binh is a coastal province located in the eastern part of the Red

iver Delta in the northern part of the country. It lies approximately

10 kilometers from Hanoi, the capital of Vietnam. The province covers

n area of 1586 km2 , with approximately two million inhabitants [ 12 ].

hai Binh Pediatric Hospital, located in the central part of Thai Binh,

s a first-class medical facility for ill children aged under 16 years of

he province and some surrounding areas. The hospital has nearly 600

eds distributed across 17 distinct medical departments. However, the

umber of beds is insufficient to accommodate the high patient volume,

esulting in overcrowding in most departments, except for the neonatal

nit, with about 2000 hospitalized patients and 10,000 consultations

er month [ 13 ]. 

ample size 

The sample size formula for a cross-sectional study was used to cal-

ulate the sample size, with Z1- 𝛼/2 = 1.96 for a 95% confidence interval

CI) and a margin of error of 5% (d = 0.05). According to a previous

tudy, the estimated rate of children infected with H. pylori was 80.0%

 14 ]. The minimum sample size needed was 246 children. 

nclusion criteria 

Children aged under 16 years with a variety of gastrointestinal symp-

oms (chronic gastritis, persistent nausea/vomiting, chronic bowel dis-

rders, suspicion of gastroesophageal reflux disease, dyspepsia, or me-

ena) who underwent upper endoscopy with biopsy were included in

he study. Children having used antibiotics or proton pump inhibitors

ithin 2 weeks before endoscopy, those who underwent esophagogas-

roduodenoscopy as interventional endoscopy (ulcer perforation, bleed-

ng control, or foreign body removal); those not tested for H. pylori , or

aving esophageal burns, or esophageal damage due to other causes;

r children who had endoscopy as re-examination after treatment were

xcluded from this study. 
2

sophagogastroduodenoscopy and H. pylori test 

Each patient underwent an esophagogastroduodenoscopy, with de-

ailed documentation of macroscopic findings for the esophagus, gastric

orpus, gastric antrum, and duodenum. Endoscopic lesions were classi-

ed according to severity, from erythema and nodularity to erosion and

lceration, especially when gastric and duodenal lesions were present,

ollowing the Minimal Standard Terminology for Digestive Endoscopy

 15 ]. Two biopsies of the gastric mucosa were taken from the edges of

lcers or areas with suspected H. pylori infection (characterized by slip-

ing, lumpy mucosa) for rapid urease test (HAMESCO Vietnam Com-

any Limited, Hanoi, Vietnam) and histopathologic analysis using the

pdated Sydney Classification [ 16 ]. 

ata collection 

Demographics, epidemiologic, clinical features; esophagogastroduo-

enoscopy; and H. pylori tests results were collected using a standardized

uestionnaire by clinical doctors. 

tatistical analysis 

Stata 17.0 software was used for statistical analysis. Categorical vari-

bles are presented as percentages, whereas continuous variables are

resented as median and interquartile. Our main outcome was the pres-

nce of H. pylori in pediatric children with gastroenteritis. Unadjusted

ssociations between multiple independent factors and the presence of

. pylori . The results are presented by odds ratios (ORs) with 95% CIs.

ariables with P < 0.20 in the univariate analysis were introduced in the

ultivariate model. Logistic regression was used to estimate a factor’s

djusted OR of the outcome. P < 0.05 was considered to be statistically

ignificant. 

esults 

ocio-demographic characteristics of population 

A total of 246 children undergoing upper endoscopy with biopsy

or a variety of gastrointestinal symptoms were included, with a mean

ge of 8.4 ± 2.6 years (minimum = 2 and maximum = 16 years). The

ajority of participants were aged 5-10 years, accounting for 67.1% of

articipants, followed by those aged ≥ 11 years (20.7%). A proportion

f 12.2% of children were aged under 5 years. A total of 52.8% of pa-

ients were male, and the sex ratio male/female was 1.1. The majority

f children (83.7%) lived in rural areas. 

linical features, results of esophagogastroduodenoscopy, and prevalence of

. pylori infection 

All participants had abdominal pain. Vomiting and nausea were two

ther common clinical symptoms in children with gastroduodenal in-

ammation, accounting for 45.1% and 30.1%, respectively. No child

ad symptoms of gastrointestinal bleeding and melena. A total of 81.3%

200 of 246) children tested positive for H. pylori. 

Children negative for H. pylori had a higher proportion of nausea

han children who tested positive for H. pylori (45.6% vs 26.5%, P < 0.01)

 Table 1 ). 

The antrum and body of the stomach were the two most common

natomic sites with lesions detected through upper gastrointestinal en-

oscopy, accounting for 99.2% and 77.6%, respectively. The pylorus and

uodenum were the two least common injury locations, with a preva-

ence of 0.8% and 0.4%, respectively ( Table 2 ). Children infected with

. pylori had a higher rate of lesions in the duodenal bulb than children

ithout H. pylori infection (40.0% vs 23.9%, P = 0.04) ( Table 2 ). 

The endoscopy of the upper digestive tract showed that most ill chil-

ren (98.8%) had signs of congestive erosive lesions. Nodular lesions
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Table 1 

Clinical feature of included patients. 

Clinical presentation Helicobacter pylori –negative H. pylori –positive Total P -value 

n % n % n % 

Abdominal pain 46 100 200 100 246 100 1.0 

Abdominal bloating 1 2.2 5 2.5 6 2.4 0.90 

Nausea 21 45.6 53 26.5 74 30.1 0.01 

Vomiting 23 50.0 88 44.0 111 45.1 0.46 

Anorexia 1 2.2 4 2.0 5 2.0 1.0 

Diarrhea 2 4.4 5 2.5 7 2.9 0.62 

Constipation 1 2.2 6 3.0 7 2.8 1.0 

Melena 0 0 0 0 0 0 - 

Table 2 

Results of esophagogastroduodenoscopy. 

Endoscopic findings Helicobacter pylori –negative H. pylori –positive Total P -value 

n % n % n % 

Locations of lesion 

Esophagus 6 13.0 19 9.5 25 10.2 0.43 

Gastric corpus 27 58.7 146 73.4 173 70.6 0.07 

Gastric antrum 45 97.8 199 99.5 244 99.2 0.34 

Pylorus 0 0 2 1.0 2 0.8 1.0 

Duodenal bulb 11 23.9 80 40.0 91 37.0 0.04 

Duodenum 0 0 1 0.5 1 0.4 1.0 

Type of lesion 

Nodules 14 30.3 137 68.5 151 61.4 < 0.0001 

Flat erosion 1 2.2 7 3.5 8 3.2 1.0 

Congestion 45 97.8 198 99.0 243 98.8 0.46 

Ulcer 0 0 1 0.5 1 0.4 1.0 

Pseudomembrane 1 2.2 14 7.0 15 6.1 0.32 

Bleeding 1 2.2 0 0 1 0.4 0.19 

Histologic findings 

Chronic inflammation 

Mild 37 80.4 104 52.0 141 57.3 0.001 

Moderate 9 19.6 95 47.5 104 42.3 

Severe 0 0 1 0.5 1 0.4 

Polymorph nuclear cell activity 

Absent 31 67.4 93 46.5 124 50.4 0.01 

Present 15 32.6 107 53.5 122 49.6 
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Table 3 

Risk factors for Helicobacter pylori infection among children with gastroenteritis 

symptoms: multivariate analysis. 

Risk factor Adjusted odds ratio (95% 

confidence interval) 

P -value 

Age 

≤ 5 years Reference 

5-10 years 2.36 (0.96-5.76) 0.06 

≥ 11 years 3.50 (1.07-11.39) 0.04 

Number of children in the family 

≤ 2 2.23 (0.81-6.15) 0.12 

≥ 3 

Washing hands with soap or alcohol before eating and after using the restroom 

No 0.35 (0.17-0.69) 0.002 

Yes 

Family member with a history of H. pylori infection 

No 8.87 (1.15-68.45) 0.04 

Yes 

D

 

d  

w  

c  
ccounted for 61.4% of cases. Children infected with H. pylori had a

igher rate of nodular lesions than children without H. pylori infection

68.5% vs 30.3%, P < 0.0001) ( Table 2 ). 

According to the Updated Sydney Classification [ 16 ], the histologic

nalysis showed that children who tested positive for H. pylori had

igher rate of moderate and severe chronic inflammation than those

ho tested negative. The proportions were 47.5% vs 19.6% and 0.5%

s 0%, respectively. In addition, the presence of polymorph nuclear cell

ctivity was higher in patients who tested positive for H. pylori than

hose who tested negative (53.5% vs 32.6%). 

isk factors for H. pylori infection in children with gastrointestinal 

ymptoms 

The Supplementary Tables S1-S4 and Table 3 show the results of

nivariate and multivariate analysis of risk factor for H. pylori infection.

Compared with children under 5 years, children aged 11 years and

lder were four times more likely to be infected with H. pylori , with OR

.50, 95% CI 1.07-11.39, P = 0.04. Children aged 5-10 years also had

 higher tendency to be infected with H. pylori than children under 5

ears, with OR 2.36, 95% CI 0.96-5.76, P = 0.06. Washing hands with

oap reduced the risk of H. pylori infection by three times, with OR 0.35,

5% CI 0.17-0.69, P = 0.002. Children living in a family where mem-

ers had a history of H. pylori infection were nine times more likely to

e infected with H. pylori , with OR 8.87, 95% CI 1.15-68.45, P = 0.04

 Table 3 ). 
3

iscussion 

Our results showed a high proportion of H. pylori infection in chil-

ren with gastrointestinal symptoms. This is a warning signal about the

idespread presence of this bacterium in the child population, espe-

ially in areas with poor hygiene and high exposure to infection sources.
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Gastroenteritis in children not only causes uncomfortable symptoms

ut can also impact their overall growth and health. If not diagnosed

nd treated promptly, H. pylori can lead to serious complications such

s stomach ulcers and even stomach cancer in adulthood. Therefore,

ddressing this issue early in life is crucial to prevent potential health

roblems and enhance the quality of life for children [ 17 ]. 

In areas with high infection rates, implementing preventive mea-

ures and screening programs for children can help reduce the spread of

his bacterium. Moreover, raising awareness about personal hygiene and

ealth care among children and their caregivers can play a significant

ole in reducing infection risk and strengthening the immune system

gainst H. pylori [ 18 ]. 

Analyzing the influence of age on the risk for H. pylori infection

n children is a key part of our research. Our study showed that chil-

ren aged 11 years and older have a higher risk of H. pylori infection

han those aged under 5 years —a noteworthy and alarming statistic. Al-

hough not statistically significant, children aged 5-10 years also tended

o have a higher infection rate than younger ones. 

The increased risk of H. pylori infection with age may reflect several

actors. Older children often have more exposure to infection sources,

ncluding contact with adults in the family or friends. In addition, di-

tary habits and lifestyles may change with age, affecting the digestive

ystem and the body’s ability to resist to this bacterium [ 10 , 11 , 19–22 ].

Our findings underscore the importance of applying age-appropriate

reventive and intervention measures for children. Educational strate-

ies and advice on personal hygiene and eating habits should be tailored

o different age groups, ensuring that children’s living and daily environ-

ents are clean and safe. This also suggests the need for further research

o better understand the relationship between age and H. pylori infec-

ion risk, providing a basis for developing more effective intervention

trategies. 

The positive impact of handwashing with soap in reducing the risk of

. pylori infection is a highlight of our research. Our results showed that

his simple habit can significantly reduce the risk of H. pylori infection.

his is a significant finding because it indicates that basic preventive

easures can have a substantial positive impact on improving commu-

ity health. Handwashing with soap is not only a basic hygiene practice

ut also a simple and effective method to eliminate bacteria and pre-

ent the spread of infectious diseases. By removing bacteria from the

kin surface, regular handwashing can reduce the risk of infection not

nly for oneself but also for others in the community [ 11 , 18 ]. 

Emphasizing the role of handwashing with soap in reducing the risk

f H. pylori infection contributes to the creation of exemplary and easily

pplicable preventive strategies in the community. By enhancing educa-

ion and developing personal hygiene programs, we can raise awareness

nd encourage community action in maintaining health and preventing

iseases. However, ensuring the effectiveness of handwashing with soap

equires proper and consistent implementation. Therefore, regular edu-

ation and reminders are needed to promote this habit. 

Our study also showed a strong link between living in a household

ith a person previously infected with H. pylori and the risk of H. py-

ori infection in children. This is an important finding regarding the role

f environmental factors and exposure in the transmission of H. pylori

ithin the community. This result highlights the importance of the re-

ationship between exposure to individuals infected with H. pylori and

he risk of infection within the family. Families are often the primary

nvironment for children’s exposure, where they interact with other

embers and share living spaces and daily items [ 11 , 23 , 24 ]. Therefore,

aving a family member previously infected with H. pylori can create

avorable conditions for the bacterium to spread in the living environ-

ent. 

In addition, the relationship between living in a household with a

reviously infected person and the risk of infection in children may re-

ect genetic susceptibility to the bacterium and exposure opportunities

hrough shared behaviors and habits within the family [ 11 , 23 , 24 ]. Fam-

ly members may share eating habits, living environments, and personal
4

ygiene practices, creating a setting that increases the risk of H. pylori

nfection for children [ 25 ]. 

From this result, we can see that diagnosing and treating H. pylori

s not only an individual issue but also a community concern. There

hould be educational and counseling programs not only for infected

ndividuals but also for their families and the community. Education

bout personal hygiene, healthy eating habits, and preventive measures

ithin the family can help reduce the risk of transmission and protect

ublic health. 

Our study has some limitations. Because this is a single-center study

onducted on a modest number of patients, our results may not be repre-

entative of all pediatric patients in Vietnam. However, to the best of our

nowledge, this is one of the largest studies in which pediatric patients

nderwent esophagogastroduodenoscopy and were diagnosed with H.

ylori infection using the rapid urease test in the country, whereas previ-

us studies diagnosed H. pylori using monoclonal enzyme-immunoassay

tool antigen test [ 8 , 19 , 26 ]. Moreover, due to economic constraints, we

id not perform H. pylori bacterial culture to determine antibiotic resis-

ance. Finally, all patients in this study were treated with proton pump

nhibitors and H. pylori eradication regimens by antibiotics when hav-

ng an indication for peptic ulcer, refractory iron deficiency anemia, or

amily history of one parent having stomach cancer; however, we did

ot include a long-term follow-up of patients to evaluate the treatment

utcomes. 

onclusion 

Our study has shown that a large proportion of children with gas-

rointestinal symptoms are infected with H. pylori . Our results also indi-

ate several risk factors on which to base a targeted prevention strategy

nd emphasize the role of handwashing with soap before eating and af-

er using the toilet in reducing the risk of H. pylori infection in children.
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