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Background: The burden of Helicobacter pylori infection remains a global public

health concern, particularly due to its lifelong risk of gastric cancer starting from

childhood. Comprehensive data on the prevalence of H. pylori infection and
associated risk factors among children are limited. This study aimed to

investigate the prevalence and risk factors of H. pylori infection among children

from Fuzhou, a high gastric cancer incidence region in southeastern China.
Methods: In this 2023 cross-sectional study, urban children aged 6–13 years

were enrolled via stratified random sampling. Ethical approval was obtained

prior to the study. Diagnosis was performed using the ¹³C-urea breath test,
and risk factors were assessed through structured questionnaires covering

demographics, lifestyle, diet, household conditions, and socioeconomic status.

Results: A total of 338 children were included. The overall prevalence of H. pylori
infection was 22.2% (95% CI: 0.178–0.266), with age-specific rates increasing

from 8.3% (6–7 years) to 34.7% (10–11 years). Multivariate logistic regression

analysis identified frequent desserts/fried foods consumption as a risk factor
(OR = 2.02, 95% CI: 1.13–3.63, p= 0.018), while higher annual household

income was protective (OR = 0.567, 95% CI: 0.32–1.00, p= 0.048).

Conclusions: The age-dependent increase in H. pylori infection suggests
cumulative environmental exposure. Modifiable risk factors (dietary habits,

household crowding) and protective factors (income, hygiene practices) highlight

the need for targeted public health interventions for pediatric populations at high risk.
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1 Introduction

Helicobacter pylori (H. pylori), first detected in 1983, has been recognized as a major

cause of gastritis and peptic ulcer disease in adults and children, and as a significant risk

factor for gastric cancer (1). Despite extensive research, the origin and transmission route

of H. pylori infections remain uncertain. Previous studies suggest that potential
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transmission may occur via oral-oral, gastro-oral, or fecal-oral

routes (1, 2). Globally, H. pylori infection exhibits high

prevalence among children and is predominantly acquired during

childhood, with significant familial clustering. Research has

established that the primary transmission routes involve close

interpersonal contact, specifically via the oral-oral route (e.g.,

sharing utensils, pre-masticated feeding by caregivers, salivary

contact) and the fecal-oral route (e.g., ingestion of contaminated

water or food), while zoonotic or vector-borne transmission

cannot be entirely ruled out. Consequently, the risk of H. pylori

acquisition during childhood is profoundly influenced by

multiple factors, including socioeconomic status, household

hygiene practices, dietary habits (such as consumption of raw

foods, street food safety, drinking water safety), lifestyle, and

environmental factors (e.g., water quality) (3–5). Numerous

studies have demonstrated that the prevalence of H. pylori

infection varies according to age, geographic area, sanitary

conditions during childhood, and socioeconomic status (3, 4).

H. pylori infection is predicted to affect approximately 50% of

the world’s population (5). The global prevalence among children

was estimated at 33% (6); however, this estimate lacks regional,

national, or geographical breakdown-data essential for targeted

preventive measures. Geographic variation in prevalence is

significant. In high-income countries, declining infection rates

correlate with improved living standards, while most developing

nations maintain high prevalence. Notably, prevalence among

children in lowincome and middleincome countries reaches

nearly twice that in highincome countries (43.2% vs. 21.7%) (4).

In China, H. pylori infection accounts for 9.2% and 9.8% of all

cancer cases and deaths, respectively (7), primarily due to gastric

cancer (8, 9). A 2022 meta-analysis on infection prevalence

among Chinese children reported an overall infection rate of

30.31% (10). However, China’s nationwide prevalence remains

incompletely characterized over recent decades. Furthermore,

infection rates among children vary significantly across regions

and between urban-rural settings with different socioeconomic

levels. Given this substantial disease burden and associated

gastric cancer risk, population-based screening represents a key

prevention strategy.

Fuzhou, a southeastern China city and the core city of the West

Coast Economic Zone, features a developed economy, a highly

mobile population with diverse origins, and consequently, an

exceptionally diverse culinary culture and lifestyle. This unique

context directly impacts the risk profiles for H. pylori

transmission: the oral-oral route may be complicated by

heterogeneous caregiving practices and varying levels of intimate

contact within families, particularly those originating from

regions with high H. pylori prevalence; the fecal-oral route poses

heightened uncertainty due to potential variations in water safety,

sanitation infrastructure disparities (especially in urban-rural

fringes), and the highly variable hygiene standards of street food

vendors near schools, which cater to diverse regional tastes.

Given that H. pylori is classified by the World Health

Organization (WHO) as a Group 1 carcinogen and persistent

infection is a key risk factor for gastric carcinogenesis, prevention

during childhood—the primary window for acquisition—is

critically important (1). Yet Fuzhou, despite being a high-risk

area for gastric cancer, currently lacks epidemiological data on H.

pylori infection in children, which may limit the translation of

this knowledge into public health interventions for H. pylori

eradication and gastric cancer prevention. To better understand

the transmission dynamics and population health impact of H.

pylori, greater research focus should be directed toward early

childhood infection, as accumulating evidence suggests that H.

pylori acquisition occurs predominantly during this period (11).

Several methods have been developed to detect H. pylori

infection. Currently accessible diagnostic tests include both

invasive and non-invasive methods. Non-invasive methods

comprise the urea breath test (UBT), stool antigen test, and

serological assays, while invasive techniques include endoscopy

with histopathological examination, rapid urease test, culture,

and polymerase chain reaction (12). The 13C-urea breath test

(13C-UBT) is particularly sensitive and specific for pediatric

diagnosis, especially when endoscopy is not routinely

performed (13, 14). In children aged 6 years and older, its

sensitivity and specificity may exceed 97.7% and 96.6%,

respectivel (15). Our study used the 13C-UBT to determine the

H. pylori prevalence in children.

Therefore, this study aimed to investigate the prevalence of H.

pylori infection using the 13C-UBT in a randomly selected

population of school-aged children from Fuzhou, China, and to

examine potential risk actors influencing H. pylori acquisition.

2 Methods

2.1 Subjects

This cross-sectional study was conducted in 2023 at a

randomly selected primary school in Fuzhou,southeastern China.

School-aged children (6–13 years) were invited to participate

using whole-cluster sampling. Volunteers were screened against

inclusion criteria. A stratified random sample was then selected

based on age at last birthday (stratified into 6–7, 8–9, 10–11, and

12–13 years). Within each stratum, children were randomly

selected using computer-generated numbers proportional to

stratum size. H. pylori infection status was determined by ¹³C-

urea breath test (¹³C-UBT). All selected participants provided

valid ¹³C-UBT results and completed study questionnaire.

Written informed consent was obtained from parents/guardians

after detailed study explanation. The study was approved by the

Institutional Review Board.

2.2 Exclusion criteria

The following individuals were excluded from our study:

children taking medications such as antibiotics, H2 receptor

blockers, iron, proton pump inhibitors, etc. in the last one

month; children with acute gastroenteritis with severe

vomiting and diarrhea; children with other congenital

gastrointestinal disorders.
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2.3 Questionnaires

A questionnaire was administered requesting information on:

age, gender, personal dietary habits, annual household income,

household crowding (defined as total occupants per dwelling),

drinking water sources, and pet ownership.

2.4 13C urea breath test

In children, the 13C urea breath test (UBT) is a widely used test

to detect H. pylori infection with a diagnostic accuracy of >95%

(16). UBT is widely used because breath samples are easy to

collect and can even be sent by mail to a central laboratory for

analysis. The 13C UBT was performed after 2 h of fasting. After

collecting the initial breath sample, the children were given 80–

100 ml of warm drinking water containing 50 mg 13C-urea.

A second breath sample was collected 30 min later. The samples

were analyzed by infrared spectrometer. The results were

considered positive when delta over baseline (DOB) was 4.0 per

thousand (‰). The breath test using infrared spectroscopy has

been validated in children. The test has proven to be highly

sensitive and specific for the diagnosis of the infection in

children of all ages, especially those aged 5 years and older (17).

2.5 Data analysis

All data were entered into the Statistical Package for the

Statistical Product and Service Solutions (SPSS) statical software,

for statistical analysis. The results of the questionnaire are

expressed as frequency distributions and were calculated in

percentages. Associations between the outcome measure (H.

pylori infection) and various predictors were assessed using

Pearson’s chi-squared test. A level of p < 0.05 was considered

statistically significant for all analyses. These predictor variables

were then considered for inclusion in multivariate logistic

regression models to assess their independent effects. Multiple

logistic regression was used to identify independent predictors of

H. pylori infection in children as dependent variable. All

variables with a p-value of 0.05 or less were included in the full

logistic regression model.

3 Results

3.1 Demographic information

The demographic characteristics of the participants are listed in

Table 1. Of 1,246 school-aged children (6–13 years) in the selected

school, 883 volunteered to participate. After screening, 861

children met inclusion criteria. A stratified random sample of

338 children was selected (proportional to age strata: 6–7, 8–9,

10–11, and 12–13 years). All enrolled participants provided valid

¹³C-UBT results and completed questionnaires. The cohort

consisted of 155 girls (45.9%) and 183 boys (54.1%), with ages

ranging from 6 to 13 years (mean age 9.95 ± 1.81 years). Age

distribution was as follows: 48 children (14.2%) in the 6–7-year-

old group, 130 (38.5%) in the 8–9-year-old group, 95 (28.1%) in

the 10–11-year-old group, and 65 (19.2%) in the ≥12-year-

old group.

The overall prevalence of H. pylori infection was 22.2% (75/

338) (95% CI: 0.0178–0.266). There was no statistical difference

between the average prevalence of the male gender (23.5%; 43/

183) and the female gender (20.6%; 32/155) (p = 0.529). The age

specific prevalence of H. pylori infection is presented in Figure 1.

H. pylori infection was most common for those children of 10–

11 years of age, in whom 34.7% (33/95) of all children were

positive. The age group with the least H. pylori infection rate was

6–7 years with prevalence of 8.3% (4/48).

3.2 Risk factors of H. pylori infection

The Pearson’s chi-square test for qualitative data was

performed separately for factors associated with H. pylori

infection and personal dietary habits. Table 2 stratifies the H.

pylori infection status of the participants with regards to personal

dietary habits. A statistically significant difference was found in

the prevalence of H. pylori infection of the children and Personal

FIGURE 1

Age distribution of H. pylori infection.

TABLE 1 Demographic characteristics and Helicobacter pylori infection
Status of enrolled children in Fuzhou, China (N = 338), stratified by
gender and Age groups.

Variable Number
infected (%)

Not
infected (%)

Total p value

Participants 75 (22.2) 263 (77.8) 338

Gender

Male 43 (23.5) 140 (76.5%) 183 (54.1%) 0.529

Female 32 (20.6) 123 (79.4%) 155 (45.9%)

Age (years) 0.002

6–7 4 (8.3) 44 (91.7) 48

8–9 25 (19.2) 105 (80.8) 130

10–11 33 (34.7) 62 (65.3) 95

12–13 13 (20.0) 52 (80.0) 65
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dietary habits, including eat raw vegetable (c2 = 4.380, p < 0.05), eat

dessert/fried foods (c2 = 3.952, p < 0.05), eat fast food frequently

(c2 = 6.542, p < 0.05) and daily salt intake (c2 = 4.699, p < 0.05).

About 44.1% of the participants eat raw vegetable, whereas

27.5% (41/149) of those eating raw vegetable were H. pylori

positive, only 18% (34/189) of those do not eat raw vegetable

were H. pylori positive. While eating fruit frequently, eating at

school, wash or peel before eating fruit and source of drinking

water were not associated with the infection (p > 0.05). It was not

possible to evaluate the association between frequency of H.

pylori infection and frequency of eating fast food because 96% of

the participants do not eat fast food frequently.

Table 3 stratifies the study participants with regards to H. pylori

infection and its association with educational level of parents and

household size. The results showed that family year income,

participant household size and frequency of Household indoor

cleaning was significantly associated with the prevalence of H.

pylori infection (p < 0.05, Pearson’s chi-squared test). However,

the education level of family members caring for children and

household pets were not significantly associated with the

infection rate.

All the predictor variables found to be significant from the

crude analyses were then investigated to assess their independent

effects by introducing them into multivariate logistic regression

models. The results are listed in Table 4 which showed that eat

dessert or fried foods frequently (OR = 2.02, 95% CI: 1.13–3.63,

p = 0.018) and larger household size (≥4) (OR = 2.749, 95% CI:

1.19–6.34, p = 0.018) were risk factors for H. pylori infection,

while higher family year income (OR = 0.567, 95% CI: 0.32–1.00,

p = 0.048) and frequency of household indoor cleaning

(OR = 0.323, 95% CI: 0.15–0.7, p = 0.004) were protective factors

for H. pylori infection.

4 Discussion

4.1 Epidemiological characteristics of H.
pylori infection

H. pylori infection affects more than half of the world’s

population, including children. H. pylori is the only bacterium

recognized by WHO as a level 1 carcinogen (18), and persistent

colonization along with the resulting chronic inflammation are

key factors in the development of gastric malignant tumors

(5, 19). Given its predominant fecal-oral transmission during

childhood (20, 21). Home and school environments, as well as

TABLE 2 Univariate analysis of dietary habit associations with
Helicobacter pylori infection status in children from Fuzhou, China.

Variable Number
infected (%)

Number not
infected (%)

χ² p
value

Raw vegetable

ingestion

4.380 0.036

Yes 41 (27.5) 108 (72.5)

No 34 (18.0) 155 (82.0)

Eat dessert/fried

foods frequently

3.952 0.047

Yes 32 (28.6) 80 (71.4)

No 43 (19.0) 183 (81.0)

Eat fast food

frequently

6.542 0.011

Yes 7 (50.0) 7 (50.0)

No 68 (21.0) 256 (79.0)

Daily salt intake

(g/day)

4.699 0.030

<6 g/day 54 (26.1) 153 (73.9)

≥6 g/day 21 (16.0) 110 (84.0)

Eat fruit frequently

(≥3 times/week)

0.635 0.425

Yes 57 (21.3) 211 (78.7)

No 18 (25.7) 52 (74.3)

Often eat at school

(≥3 times/week)

0.148 0.700

Yes 50 (22.8) 169 (77.2)

No 25 (21.0) 94 (79.0)

Wash/peel before

eating fruit

0.176 0.675

Yes 7 (19.4) 29 (80.6)

No 68 (22.5) 234 (77.5)

Source of drinking

water

1.349 0.245

Well water 13 (28.9) 32 (71.1) 45

Municipal water 62 (21.2) 231 (78.8) 293

TABLE 3 Multivariate regression analysis of socioeconomic factors
associated with Helicobacter pylori infection in children: parental
education and household density in Fuzhou, China.

Variable Number
Infected (%)

Number not
infected (%)

Total p
value

Annual household

income (yuan/year)

0.039

<100,000 37 (28.0) 95 (72.0) 132

≥100,000 38 (18.4) 168 (81.6) 206

Number of people in

household

0.04

<3 9 (13.0) 60 (87.0) 69

≥3 66 (24.5) 203 (75.5) 269

Frequency of

Household indoor

cleaning (times/week)

0.027

<4 16 (34.8) 30 (65.2) 46

≥4 59 (20.2) 233 (79.8) 292

Education level of

family members

caring for children

0.855

Above high school 13 (21.3) 48 (78.7) 61

Below high school 62 (22.4) 215 (77.6) 277

Domestic animal 0.814

Yes 9 (23.7) 29 (76.3) 38

No 66 (22.0) 234 (78.0) 300

TABLE 4 Univariate prevalence rates and multivariate adjusted odds ratios
of Helicobacter pylori infection associated with Key socioeconomic and
dietary risk factors in children from Fuzhou, China.

Variable OR 95% CI p value
Eat dessert or fried foods frequently 2.02 1.13–3.63 0.018

Annual household income 0.567 0.32–1.00 0.048

Frequency of Household indoor cleaning 0.323 0.15–0.7 0.004

Number of people in household 2.749 1.19–6.34 0.018
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socioeconomic and hygienic conditions during childhood, may be

important determinants of H. pylori transmission.Fuzhou, a city in

southeastern China, is a high-risk area for gastric cancer. In 2010,

the gastric cancer mortality rate in Changle District of Fuzhou was

3.78 per 100, 000 (22); yet the region lacked prior epidemiological

data on urban school-aged children—a gap this study addresses.

4.2 Regional prevalence patterns and study
significance

The reported prevalence of H. pylori infection in adults varies

from 24% to 73% across populations, depending on geographical

region and economic development, with an estimated global

prevalence of approximately 50% (23). However, the

epidemiology of H. pylori infection in children exhibits marked

heterogeneity compared with adults. Many infected children are

asymptomatic, and only 5% develop peptic ulcer disease (24).

Notably, the highest global prevalence occurs in Africa (44.1%)

and the lowest in the Western Pacific region according to

Changzheng Yuan et al. (4). Although longitudinal studies report

varying rates, most consistently show pediatric prevalence around

30% globally (6), reflecting socioeconomic gradients—with

developed regions demonstrating significantly lower rates due to

improved sanitation and living standards.

In China, a 2021 meta-analysis revealed an overall pediatric/

adolescent infection rate of 28.0% (25), while a 2022 study

highlighted striking regional disparities: Northwest China

(40.09%), Central-South (34.78%), East China (31.38%),

Northeast (24.47%), North (17.34%), and Southwest (15.18%)

(10). Against this backdrop, our finding of 22.2% prevalence in

Fuzhou (within East China) suggests that coastal metropolitan

advantages may further reduce transmission risk—providing

critical baseline data for high-risk area interventions.

4.3 Mechanistic insights into risk factors

Our study demonstrated no statistical difference between the

prevalence in boys (23.5%) and girls (20.6%), consistent with Yuan

et al.’s global pediatric report (4). This contrasts with adult studies

showing male predominance [e.g., De Martel et al. (26)], which

meta-analyses attribute to behavioral divergence post-adolescence

(27). The absence of gender disparity in school-aged children likely

stems from socio-behavioral homogenization during pre-adolescent

development: cultural practices such as communal dining and

shared toy usage equalize exposure risk through frequent

interpersonal contact; undifferentiated hygiene behaviors manifest

as similar handwashing frequency and sanitation awareness across

genders; and limited gender-role segregation prior to puberty

minimizes divergence in play activities and social interactions that

could modulate transmission pathways.

Consistent with global patterns of childhood acquisition (2),

our data demonstrated a significant age-gradient in H. pylori

prevalence, increasing from 8.3% (6–7 years) to 34.7% (10–11

years). This progression underscores early childhood as the

critical window for pathogen colonization, emphasizing the

importance of targeted prevention in primary education to

mitigate long-term gastric cancer risk.

This study analyzed the impact of dietary habits on H. pylori

infection in school-age children, as diet may influence the

occurrence and development of infection. The results showed that

consumption of raw vegetables, frequent consumption of desserts/

fried foods, frequent consumption of fast foods, and daily salt

intake were significantly associated with H. pylori infections in

school-age children. Multifactorial regression identified frequent

consumption of desserts/fried foods as an independent risk factor

(OR = 2.02, 95% CI: 1.13–3.63, p = 0.018). The pathophysiological

basis of this association likely involves a synergistic triad of

mechanisms: high-fat diets induce duodenogastric reflux of bile

acids that disrupt gastric mucin barrier integrity, while thermal

processing of fried foods generates dietary carcinogens such as

acrylamide that promote epithelial inflammation and oxidative

stress (28). Regarding environmental transmission, while water

represents a potential source supported by multiple studies (29,

30), our findings align with evidence indicating H. pylori rapidly

loses viability in aquatic environments (31): Pearson’s chi-squared

test showed no significant difference in drinking water sources

between infected and uninfected children (p > 0.05).

Educational status is used as a proxy marker for socioeconomic

status and a critical determinant of H. pylori prevalence in both

developed and resource-limited settings (32, 33). In this study,

univariate analysis results indicated that annual household income,

number of household members, and frequency of household

indoor sanitation were all significantly associated with H. pylori

infection status; parental educational status did not significantly

affect prevalence. Following multifactorial regression analysis, the

number of family members was identified as a risk factor, while

higher annual househoud income and increased frequency of

household indoor cleaning were protective factors against H.

pylori. Household crowding has been established as a risk factor.

Within our social context, poverty and lower socioeconomic status

correlate with larger household size. Therefore, considering the

transmission mode, the observed increase in prevalence with larger

household numbers is consistent with expectations. The results

demonstrated no association between pet ownership and H. pylori

infection in children, suggesting transmission may not occur

through pets, though further research is needed. Consequently,

proper hand hygiene and effective waste management systems can

help control household infections, particularly in crowded settings.

Additionally, ensuring thorough washing and cooking of

vegetables given to children, promoting healthy dietary habits

(including reduced consumption of desserts and fried foods), and

encouraging low-salt diets are important preventive measures

against childhood H. pylori infections.

4.4 Public health implications and
limitations

Although this cross-sectional study provides foundational

evidence for H. pylori prevention while acknowledging inherent
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causal inference limitations, its crucial identification of modifiable

dietary and household transmission risks directly informs targeted

interventions. These discoveries justify three public health

priorities: implementing annual screening in elementary schools,

regulating fried food availability in educational settings, and

providing hygiene subsidies for crowded households. To

overcome current constraints—particularly limited

generalizability beyond urban Chinese cohorts, recall bias in self-

reported dietary data, and unverified transmission mechanisms—

future research must expand rural/urban cohort diversity through

multicenter sampling, utilize objective biomarkers such as

urinary nitrate to quantify dietary exposure, and validate

transmission pathways through longitudinal studies integrating

strain genotyping.

5 Conclusions

In summary, this study shows that the overall prevalence of H.

pylori infection was 22.2% in children living in Fuzhou, a city with

high prevalence of gastric cancer in southeastern China. It

identifies the age, frequent consumption of desserts/fried foods,

and larger household size as risk factors for the infection, while

higher annual household income and more frequent household

indoor cleaning were protective factors. Parental educational

status, drinking water source, and pet ownership did not affect

H. pylori prevalence. The possible modes of transmission of H.

pylori among young children remain to be investigated.

These findings highlight the need for targeted nutritional

education programs discouraging frequent dessert/fried food

consumption in children. Hygiene interventions promoting

regular indoor cleaning could be prioritized, especially in larger

households.Socioeconomically vulnerable groups (e.g., lower-

income families) should be prioritized for screening and

prevention efforts, given the income-protection association.

Mechanistic studies are urgently needed to clarify early

childhood transmission routes, particularly since water sources/

animal contact showed no effect in this study. Longitudinal

studies should validate whether reducing fried food/dessert intake

lowers infection rates. Cost-effectiveness analyses of hygiene

campaigns in high-risk regions like Fuzhou are recommended to

guide policy.
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