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Abstract

Background: Lebanon, a middle-income country in the eastern Mediterranean, has been experiencing a socioeconomic and

humanitarian crisis since at least 2019, which has severely impacted the population’s well-being. As a result, the country has

faced unprecedented deprivation of basic survival needs, including food, clean water, hygiene, and healthcare.

Objectives: This cross-sectional study aimed to evaluate the association between adherence to the Mediterranean diet (MD)

and Helicobacter pylori (H. pylori) infection among children and adolescents during the economic crisis. A total of 108 children

and adolescents, visiting the pediatric gastroenterology departments of two hospitals in a suburban area of Northern Lebanon,

were enrolled in this study.

Methods: Data collection involved a structured questionnaire that included anthropometric measurements,

sociodemographic and behavioral characteristics, and adherence to the MD. H. pylori infection was determined using the H.

pylori CHECK stool antigen test. Multiple binary logistic regression was conducted to identify the association between H. pylori

infection and patient characteristics, including adherence to the MD.

Results:Helicobacter pylori was detected in 12.1% of the tested children and adolescents. Factors associated with H. pylori

infection included washing fruits and vegetables before consumption, use of olive oil, and consumption of dairy products.

Additionally, multiple binary logistic regression analysis indicated that children and adolescents who consumed olive oil or

dairy products were more likely to have H. pylori infection.

Conclusions: The consumption of olive oil and dairy products was associated with H. pylori infection. Further studies are

required to confirm the effect of diet on H. pylori infection, with a detailed assessment of macronutrient and micronutrient

intake.

Keywords: Helicobacter pylori, Mediterranean Diet, Stool, Children, Adolescents, Olive Oil, Dairy Products, Economic

Crisis, Lebanon

1. Background

Despite a global decline in the prevalence of
Helicobacter pylori infection among young individuals

between 2014 and 2020 (34%), it remains a substantial

public health burden in many regions worldwide (1, 2).
Among children, H. pylori prevalence varies significantly

across geographical areas (3). Helicobacter pylori
infection is often asymptomatic during childhood, and

thus routine testing is not generally recommended in

young patients (4). Consequently, data on H. pylori in the

young population are limited. It is important to note
that findings from adult patients cannot be generalized

to children due to differences in bacterial pathogenesis,

host response, clinical presentation, outcomes,

diagnosis, and management strategies (5).

Early diagnosis is essential for successful H. pylori

eradication, which is crucial for implementing effective
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treatment regimens and reducing the incidence of H.

pylori-associated diseases in adulthood (4).

Recommendations for H. pylori testing include having a
first-degree relative with gastric cancer or presenting

with refractory or persistent iron deficiency and/or iron-
deficiency anemia (6). While endoscopy is the

recommended first-line diagnostic test for H. pylori

infection, noninvasive tests with high accuracy are also
available for younger patients, including the 13C urea

breath test (UBT) and the stool antigen test (HpSA).
However, the test specificity of UBT decreases in young

children, particularly those under six years old;

therefore, monoclonal HpSA testing is considered more

suitable for this age group (1).

Numerous studies are currently being conducted to

explore potential risk factors for the development of

gastric cancer later in life, with lifestyle choices and

dietary habits playing crucial roles in the emergence of

H. pylori infection. Consuming pickled, fermented,

smoked, or salty foods has been associated with a higher

risk of H. pylori infection (7, 8); however, a study by

Shinchi et al. (9) found a negative association.

Additionally, diets high in carbohydrates and sugary

foods have been linked to an increased risk of H. pylori
infection (10).

Dietary pattern analysis has become a valuable
approach in nutritional epidemiology for assessing the

relationship between diet and health (11). Among the

healthiest dietary patterns, the Mediterranean diet (MD)

emphasizes high consumption of fruits and vegetables,

whole grains, legumes, nuts, fish, and poultry, while
limiting red meat to less than two servings per week and

allowing modest amounts of alcohol (primarily wine)

(12). The MD has been linked to reduced insulin

resistance and abdominal obesity, as well as a lower risk

of diabetes and cardiovascular diseases (13, 14).

Interestingly, some MD components—such as whole

grains, vegetables, legumes, vegetable oils, nuts, and

seeds—have shown protective effects against the

pathological impacts of H. pylori infection in adults (15).

Furthermore, several studies have reported that regular

consumption of fruits, vegetables, and antioxidants may

protect against H. pylori infection (9, 16). Eslami et al. (17)

also found that reduced intake of raw vegetables was

significantly associated with a higher risk of H. pylori
infection.

Since 2019, Lebanon has been grappling with a severe
economic crisis that has resulted in increased rates of

unemployment, inflation, and poverty (18, 19). The
Lebanese pound’s purchasing power has fallen by over

90%, and limited household finances have further

restricted access to food and essential health services,

including affordable diagnostics for infectious diseases

(18). These factors underscore the gravity of the situation

and the need for further evaluations and strategies to
promote health and well-being.

2. Objectives

This context prompted our cross-sectional study,

designed to examine the impact of the economic crisis
on dietary habits and its association with H. pylori

infection in a young population in a suburban area of
Northern Lebanon.

3. Methods

3.1. Study Design and Data Collection

A cross-sectional study was conducted between June

2023 and November 2023 in the pediatric

gastroenterology departments of two hospitals in a

suburban area in Northern Lebanon. Participants were

excluded if they had received antibiotics, proton pump

inhibitors, and/or bismuth therapy within two weeks

prior to the study. Approval for the study was obtained

from the IRB at Beirut Arab University (2023-H-0149-HS-

R-0523). Written informed consent was required from

parents or legal guardians before data collection. Data

were gathered using a multicomponent questionnaire,

which included four sections to assess

sociodemographic characteristics, behavioral factors,

health, and adherence to the MD. Anthropometric

measurements were also recorded.

3.2. Anthropometric Variables and Sociodemographic
Characteristics

Age, gender, income, and other sociodemographic

details were collected. Behavioral risk factors included

sources of drinking water, weekly consumption of

poultry, raw vegetables, and meat, and hygiene practices

such as washing fruits and vegetables and hand

washing. The KIDMED Index, consisting of 16 questions

with a scoring range of -4 to 12, was used to evaluate MD

adherence. Negative responses (e.g., skipping breakfast,

frequent visits to fast-food restaurants, consuming

pastries for breakfast, or daily sweets) were scored -1,

while positive responses were scored +1. Adherence

levels were categorized as poor (score ≤ 3), moderate

(score 4 - 7), and high (score ≥ 8) (20). Weight (kg) and

height (m²) percentiles were used to determine

overweight and obesity, with a weight-for-height value

at or above the 85th percentile indicating overweight

and at or above the 95th percentile indicating obesity,

based on age- and sex-specific CDC guidelines (21).
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3.3. Helicobacter pylori Stool Antigen Test

The H. pylori CHEK™ test is a sandwich enzyme

immunoassay using multiple monoclonal anti-H. pylori
antibodies. All collected stool samples were stored at

-20°C until testing. Tests were conducted in duplicate
per the manufacturer's instructions, and results were

read by spectrophotometry. Samples with absorbance

values of 0.12 or above at 450 nm, or 0.08 at 450/620 nm
or 450/630 nm, were considered positive for H. pylori

infection. Watery stool samples were excluded from the
analysis.

3.4. Statistical Analysis

Frequencies and percentages were used to describe

the study population's behavioral, sociodemographic
characteristics, and adherence to the MD. The chi-

squared test identified variables linked to H. pylori

infection. A binary logistic regression model—with H.
pylori infection (yes/no) as the dependent variable—was

executed using stepwise forward modeling. Data
analysis was conducted using the Statistical Package for

the Social Sciences (SPSS/PC version 23.0), with statistical

significance set at a P-value of less than 0.05.

4. Results

A total of 290 children and adolescents, aged

between 2 and 18 years, visited the pediatric

gastroenterology departments. Of these, 198
participants (51.5% male, 48.5% female) met the

eligibility criteria and were included in the study
(Figure 1). The average age of the participants was 4.52 ±

3.19 years. Excessive body weight was common, with

46.5% of participants classified as overweight or obese.

Regarding MD adherence, only 4.1% of the children and

adolescents reported high adherence. Additionally, the

majority reported frequent consumption of poultry

(76.8%) and raw vegetables (86.4%), with 23.2%

consuming raw meat.

Figure 1. Flowchart of participant eligibility

Fecal analysis detected H. pylori antigen in 12.1% of

stool samples. Bivariate analysis showed no significant

differences in H. pylori infection across age, gender,

monthly income, source of drinking water, or

consumption of raw animal products, fruits, and
vegetables (P > 0.05) (Table 1). Anthropometric

assessment revealed no association between weight-for-

height percentile and H. pylori infection. However, a

statistically significant difference was observed between

H. pylori infection and infrequent washing of fruits and
vegetables (P = 0.039).

Regarding the impact of the MD on H. pylori
infection, two factors showed statistically significant

differences: Olive oil and dairy product consumption

(Table 2). Specifically, H. pylori infection was less frequent

among patients who consumed olive oil (8.5%)

compared to those who did not include olive oil in their

diet (19.1%) (P = 0.029). Likewise, more positively

diagnosed cases (20.4%) were noted in participants who

reported daily consumption of dairy products for

breakfast, compared to those who did not consume

dairy products regularly (9.4%) (P = 0.040).

A multiple binary logistic regression analysis was

performed on the factors that showed significant

association with H. pylori infection in the bivariate

analysis: washing fruits and vegetables before eating,

and consumption of olive oil and dairy products. The

results are summarized in Table 3. Children and

adolescents who consumed olive oil (OR = 2.508; 95% CI

= 1.005 - 6.257; P = 0.045) and dairy products (OR = 2.692;

95% CI= , 1.057 - 6.852; P = 0.038) were less likely to be

infected with H. pylori compared to those who did not

include these food items in their diet. The remaining

variables did not show any significant association with

H. pylori.

5. Discussion

This cross-sectional study was conducted to assess

adherence to the MD in the young Lebanese population

during the economic crisis and its association with H.

pylori infection. Our results indicate that more than one-

third of the participants had low adherence to the MD.

This could be explained by limited financial means to

procure food, as approximately 80% of the sample was

classified as having low socioeconomic status based on

monthly income. Another possible reason could be a

lack of awareness regarding the health benefits of

adhering to this dietary pattern.

Moreover, H. pylori was detected in 12.1% of children

and adolescents. A lower prevalence has been

documented in Japan (3.7%) (22), whereas higher

prevalence rates have been reported in Iran (64.2%) and
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Table 1. Sociodemographic Characteristics and Behavioral Factors Associated with H. pylori Infection (n = 198) a

Variables Total (%) Helicobacter pylori Infection P-Value

N (%)
Positive Negative

24 (12.1) 174 (87.9)

Age, y 0.089

≤ 5 137 (69.19) 13 (9.49) 124 (90.51)

> 5 61 (30.81) 11 (18.03) 50 (81.97)

Gender 0.476

Male 102 (51.5) 14 (13.7) 88 (86.3)

Female 96 (48.5) 10 (10.4) 86 (89.6)

Monthly income 0.738

Sufficient 38 (19.2) 4 (10.5) 34 (89.5)

Insufficient 160 (80.8) 20 (12.5) 140 (87.5)

Weight-for-height 0.692

Underweight (< 5th percentile) 16 (8.1) 2 (12.5) 14 (87.5)

Normal weight (5th - 84th percentile) 90 (45.5) 13 (14.4) 77 (85.6)

Overweight (85th - 94th percentile) 30 (15.2) 4 (13.3) 26 (86.7)

Obese (≥ 95th percentile) 62 (31.3) 5 (8.1) 57 (91.9)

Sources of drinking water 0.348

Tap water 67 (33.8) 11 (16.4) 56 (83.6)

Mineral water 91 (46) 8 (8.8) 83 (91.2)

Others 40 (20.2) 5 (12.5) 35 (87.5)

Consumption of poultry 0.827

Yes 152 (76.8) 18 (11.8) 134 (88.2)

No 46 (23.2) 6 (13) 40 (87)

Consumption of raw vegetables 0.524

Yes 171 (86.4) 19 (11.2) 150 (88.8)

No 27 (13.6) 5 (18.5) 22 (81.5)

Consumption of raw meat 0.802

Yes 46 (23.2) 5 (11.1) 40 (88.9)

No 152 (76.8) 19 (12.5) 133 (87.5)

Washing fruits & vegetables before eating 0.039 b

Yes 181 (91.4) 24 (13.26) 162 (89.5)

No 17 (8.6) 5 (29.5) 12 (70.6)

aValues are expressed as No. (%).

b Significant at the level of P ≤ 0.05.

African countries, including Uganda (24.3%), Cameroon

(52.27%), and Egypt (64.6%) (23-26). These disparities may

be attributed to factors like poor sanitation and

untreated water supplies (27). Furthermore, we

examined the association between H. pylori infection

and various patient characteristics, including

anthropometric, sociodemographic, and behavioral

factors. Bivariate analysis revealed a statistical

association between H. pylori infection and infrequent

washing of fruits and vegetables before eating,

supporting the hypothesis by some authors that H.
pylori may be transmitted as a foodborne pathogen (28,

29). However, this factor did not remain statistically

significant in the multiple binary logistic regression

analysis.

Recently, several studies have explored the potential
relationship between dietary patterns and the risk of

gastric cancer. Higher adherence to the MD has been

linked to a reduced risk of gastric cancer and its
subtypes (30, 31). In Lebanon, the MD is widely followed

as a primary dietary pattern, prompting us to
investigate its association with H. pylori infection. Our

findings showed that the overall MD score was not

associated with H. pylori infection. However, when
analyzing specific components of the MD, the

https://brieflands.com/articles/apid-146931
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Table 2. Factors Associated with Helicobacter pylori Infection: The Role of the Mediterranean Diet a

Variables Total Helicobacter pylori infection P-Value

N (%)
Positive Negative

24 (12.1) 174 (87.9)

One fruit daily 0.730

No 52 (26.3) 7 (13.5) 45 (86.5)

Yes 146 (73.7) 17 (11.6) 129 (88.4)

Two fruits daily 0.783

No 127 (64.1) 16 (12.6) 111 (87.4)

Yes 71 (35.9) 8 (11.3) 63 (88.7)

One vegetable daily 0.600

No 57 (28.8) 8 (14) 49 (86)

Yes 141 (71.2) 16 (11.3) 125 (88.7)

> 1 vegetable daily 0.988

No 140 (70.7) 17 (12.1) 123 (87.9)

Yes 58 (29.3) 7 (12.1) 51 (87.9)

Fish (2 - 3 times/week) 0.598

No 196 (99) 24 (12.2) 172 (87.8)

Yes 2 (1) 0 (0) 2 (100)

> 1 fast food meal/week 0.813

No 153 (77.3) 19 (12.4) 134 (87.6)

Yes 45 (22.7) 5 (11.1) 40 (88.9)

Pulses > once/week 0.511

No 61 (30.8) 6 (9.8) 55 (90.2)

Yes 137 (69.2) 18 (13.1) 119 (86.9)

Cereals for breakfast 0.205

No 53 (26.8) 9 (17) 44 (83)

Yes 145 (73.2) 15 (10.3) 130 (89.7)

Pasta/rice daily 0.624

No 75 (37.9) 8 (10.7) 67 (89.3)

Yes 123 (62.1) 16 (13) 107 (87)

Nuts daily 0.699

No 168 (84.8) 21 (12.5) 147 (87.5)

Yes 30 (15.2) 3 (10) 27 (90)

Olive oil frequency 0.029 b

No 68 (34.3) 13 (19.1) 55 (80.9)

Yes 130 (65.7) 11 (8.5) 119 (91.5)

aValues are expressed as No. (%).

b Significant at the level of P ≤ 0.05.

consumption of olive oil and dairy products was found

to be associated with H. pylori infection.

Previous studies have demonstrated a strong

antibacterial effect of olive oil phenolics against H. pylori

in vitro (32). Additionally, two olive-leaf extracts were

shown to reduce IL-8 secretion and suppress reactive

oxygen species production in human gastric cells

infected with H. pylori, highlighting olive oil's potential

in mitigating the pathogenic effects of H. pylori infection

(33). These beneficial properties may be due to olive oil’s

and olive leaf extract’s capacity to bind metal ions,

which slow free radical production (34), as well as their

ability to inhibit various inflammatory enzymes,

including lipoxygenases (35).

Moreover, milk and dairy products are important

sources of essential micronutrients such as calcium,

magnesium, potassium, zinc, and phosphorus (36). The

relationship between dairy products and H. pylori is

controversial. Some cohort studies have shown an

association between increased dairy consumption and a
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Table 3. Factors Associated with Helicobacter pylori Infection: Multiple Binary Logistic Regression Analysis (n=198)

Variables Odds Ratio (95% Confidence Interval) P-Value

Washing fruits & vegetables before eating 0.084

Yes 1

No 3.055 (0.929 - 10.042)

Olive oil 0.049

Yes 1

No 2.508 (1.005 - 6.257)

Dairy for breakfast 0.038

Yes 1

No 2.692 (1.057 - 6.852)

reduced risk of gastric cancer in H. pylori–positive

patients (37), while other case-control studies found no

association (38). Focusing on probiotic dairy products, a

randomized control trial revealed that the average

clearance rates of H. pylori were higher in the probiotic

group than in the conventional therapy (control) group.

The beneficial effect of probiotics in eradicating H. pylori

includes promoting anti-inflammatory and

antioxidative mechanisms and modulating the

intestinal microbiota (39). Additionally, vitamin D3 in

dairy products has been shown to stimulate the

synthesis of antibacterial components, enhancing

antimicrobial activity across various cell types (40).

Furthermore, vitamin D3 supplementation in healthy

human stomach epithelial cells has demonstrated anti-

H. pylori activity. H. pylori infection can alter the release

of Ca2+ from lysosomes in gastric epithelial cells,

allowing its survival in the gastric epithelium (41).

This is the first study to assess the association

between the MD and H. pylori infection in Lebanon.

However, some limitations should be noted. The sample

consisted of hospitalized patients who may have been

previously diagnosed with gastrointestinal disorders,

potentially leading them to modify their eating habits.

Additionally, as a cross-sectional study, this research

cannot establish causality. Future large-scale,

multicenter epidemiological studies with

comprehensive dietary assessments, such as food

frequency questionnaires or 24-hour recalls, could

provide a more detailed understanding of daily

macronutrient and micronutrient intake.

5.1. Conclusions

This study found a significant correlation between H.
pylori infection and the consumption of olive oil and

dairy products. Thus, longitudinal studies on

nutritional knowledge and food security are essential to

further investigate dietary factors associated with poor

adherence to the MD and H. pylori infection.

Additionally, studies on the antimicrobial properties of

natural products against H. pylori may lead to new

approaches in clinical practice, especially for antibiotic-

resistant strains.

Footnotes

Authors' Contribution: Study concept and design: S.

M.; statistical analysis: R. M.; data interpretation: S. M., R.

M., and G. K.; study supervision: S. M. and R. M.;

manuscript drafting: S. M. and R. M.; critical revision for

intellectual content: S. M., R. M., and G. K.

Conflict of Interests Statement: The authors declare

no conflicts of interest.

Data Availability: The dataset from this study is

available upon request from the corresponding author

during submission or after publication. The data are not

publicly accessible to ensure participants' privacy.

Ethical Approval: This study was approved by the IRB

committee at Beirut Arab University (2023-H-0149-HS-R-

0523).

Funding/Support: This study was not funded by any

grant.

Informed Consent: Written informed consent was

required from parents or legal guardians before data

collection.

References

1. Kalach N, Bontems P, Raymond J. Helicobacter pylori infection in

children. Helicobacter. 2017;22 Suppl 1. [PubMed ID: 28891139].

https://doi.org/10.1111/hel.12414.

2. Liou JM, Malfertheiner P, Lee YC, Sheu BS, Sugano K, Cheng HC, et al.

Screening and eradication of Helicobacter pylori for gastric cancer

https://brieflands.com/articles/apid-146931
http://www.ncbi.nlm.nih.gov/pubmed/28891139
https://doi.org/10.1111/hel.12414


Mina S et al. Brieflands

Arch Pediatr Infect Dis. 2024; In Press(In Press): e146931 7

prevention: the Taipei global consensus. Gut. 2020;69(12):2093-112.

[PubMed ID: 33004546]. https://doi.org/10.1136/gutjnl-2020-322368.

3. Misak Z, Hojsak I, Homan M. Review: Helicobacter pylori in

pediatrics. Helicobacter. 2019;24 Suppl 1. e12639. [PubMed ID:

31486243]. https://doi.org/10.1111/hel.12639.

4. Borka Balas R, Melit LE, Marginean CO. Worldwide Prevalence and

Risk Factors of Helicobacter pylori Infection in Children. Children

(Basel). 2022;9(9). [PubMed ID: 36138669]. [PubMed Central ID:

PMC9498111]. https://doi.org/10.3390/children9091359.

5. Yang HR. Updates on the Diagnosis of Helicobacter pylori Infection

in Children: What Are the Differences between Adults and Children?

Pediatr Gastroenterol Hepatol Nutr. 2016;19(2):96-103. [PubMed ID:

27437185]. [PubMed Central ID: PMC4942316].

https://doi.org/10.5223/pghn.2016.19.2.96.

6. Gold BD, Elfant AB. Helicobacter pylori detection and eradication in

pediatric and adult patients. Gastroenterol Hepatol. 2014;10(7):447.

7. 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. 1999;59(19):4823-8. [PubMed ID: 10519391].

8. Tsugane S, Tei Y, Takahashi T, Watanabe S, Sugano K. Salty food intake

and risk of Helicobacter pylori infection. Jpn J Cancer Res.

1994;85(5):474-8. [PubMed ID: 8014104]. [PubMed Central ID:

PMC5919501]. https://doi.org/10.1111/j.1349-7006.1994.tb02382.x.

9. Shinchi K, Ishii H, Imanishi K, Kono S. Relationship of cigarette

smoking, alcohol use, and dietary habits with Helicobacter pylori

infection in Japanese men. Scand J Gastroenterol. 1997;32(7):651-5.

[PubMed ID: 9246703]. https://doi.org/10.3109/00365529708996513.

10. Xia Y, Meng G, Zhang Q, Liu L, Wu H, Shi H, et al. Dietary Patterns are

Associated with Helicobacter Pylori Infection in Chinese Adults: A

Cross-Sectional Study. Sci Rep. 2016;6:32334. [PubMed ID: 27573193].

[PubMed Central ID: PMC5004161]. https://doi.org/10.1038/srep32334.

11. Hu FB. Dietary pattern analysis: a new direction in nutritional

epidemiology. Curr Opin Lipidol. 2002;13(1):3-9. [PubMed ID: 11790957].

https://doi.org/10.1097/00041433-200202000-00002.

12. Bach-Faig A, Berry EM, Lairon D, Reguant J, Trichopoulou A, Dernini S,

et al. Mediterranean diet pyramid today. Science and cultural

updates. Public Health Nutr. 2011;14(12A):2274-84. [PubMed ID:

22166184]. https://doi.org/10.1017/S1368980011002515.

13. Nowlin SY, Hammer MJ, D'Eramo Melkus G. Diet, inflammation, and

glycemic control in type 2 diabetes: an integrative review of the

literature. J Nutr Metab. 2012;2012:542698. [PubMed ID: 23316349].

[PubMed Central ID: PMC3536332].

https://doi.org/10.1155/2012/542698.

14. Liyanage T, Ninomiya T, Wang A, Neal B, Jun M, Wong MG, et al. Effects

of the Mediterranean Diet on Cardiovascular Outcomes-A Systematic

Review and Meta-Analysis. PLoS One. 2016;11(8). e0159252. [PubMed ID:

27509006]. [PubMed Central ID: PMC4980102].

https://doi.org/10.1371/journal.pone.0159252.

15. 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

(Baltimore). 2019;98(2). e14113. [PubMed ID: 30633225]. [PubMed

Central ID: PMC6336658].

https://doi.org/10.1097/MD.0000000000014113.

16. Hwang H, Dwyer J, Russell RM. Diet, Helicobacter pylori infection,

food preservation and gastric cancer risk: are there new roles for

preventative factors? Nutr Rev. 1994;52(3):75-83. [PubMed ID: 8015750].

https://doi.org/10.1111/j.1753-4887.1994.tb01394.x.

17. Eslami O, Shahraki M, Shahraki T, Ansari H. Association of

Helicobacter pylori infection with metabolic parameters and dietary

habits among medical undergraduate students in southeastern of

Iran. J Res Med Sci. 2017;22:12. [PubMed ID: 28458704]. [PubMed

Central ID: PMC5367208]. https://doi.org/10.4103/1735-1995.199091.

18. Shallal A, Lahoud C, Zervos M, Matar M. Lebanon is losing its front

line. J Glob Health. 2021;11:3052. [PubMed ID: 33828836]. [PubMed

Central ID: PMC8005300]. https://doi.org/10.7189/jogh.11.03052.

19. Bizri AR, Khachfe HH, Fares MY, Musharrafieh U. COVID-19 Pandemic:

An Insult Over Injury for Lebanon. J Community Health.

2021;46(3):487-93. [PubMed ID: 32661861]. [PubMed Central ID:

PMC7358300]. https://doi.org/10.1007/s10900-020-00884-y.

20. Kontogianni MD, Vidra N, Farmaki AE, Koinaki S, Belogianni K,

Sofrona S, et al. Adherence rates to the Mediterranean diet are low in

a representative sample of Greek children and adolescents. J Nutr.

2008;138(10):1951-6. [PubMed ID: 18806106].

https://doi.org/10.1093/jn/138.10.1951.

21. Kuczmarski RJ, Ogden CL, Guo SS, Grummer-Strawn LM, Flegal KM,

Mei Z, et al. 2000 CDC Growth Charts for the United States: methods

and development. Vital Health Stat 11. 2002;(246):1-190. [PubMed ID:

12043359].

22. Okuda M, Osaki T, Lin Y, Yonezawa H, Maekawa K, Kamiya S, et al. Low

prevalence and incidence of Helicobacter pylori infection in

children: a population-based study in Japan. Helicobacter.

2015;20(2):133-8. [PubMed ID: 25382113].

https://doi.org/10.1111/hel.12184.

23. Jafar S, Jalil A, Soheila N, Sirous S. Prevalence of helicobacter pylori

infection in children, a population-based cross-sectional study in

west iran. Iran J Pediatr. 2013;23(1):13-8. [PubMed ID: 23550042].

[PubMed Central ID: PMC3574986].

24. Aitila P, Mutyaba M, Okeny S, Ndawula Kasule M, Kasule R,

Ssedyabane F, et al. Prevalence and Risk Factors of Helicobacter

pylori Infection among Children Aged 1 to 15 Years at Holy Innocents

Children's Hospital, Mbarara, South Western Uganda. J Trop Med.

2019;2019:9303072. [PubMed ID: 30984271]. [PubMed Central ID:

PMC6431523]. https://doi.org/10.1155/2019/9303072.

25. Ndip RN, Malange AE, Akoachere JF, MacKay WG, Titanji VP, Weaver LT.

Helicobacter pylori antigens in the faeces of asymptomatic children

in the Buea and Limbe health districts of Cameroon: a pilot study.

Trop Med Int Health. 2004;9(9):1036-40. [PubMed ID: 15361119].

https://doi.org/10.1111/j.1365-3156.2004.01299.x.

26. Galal YS, Ghobrial CM, Labib JR, Abou-Zekri ME. Helicobacter pylori

among symptomatic Egyptian children: prevalence, risk factors, and

effect on growth. J Egypt Public Health Assoc. 2019;94(1):17. [PubMed ID:

32813082]. [PubMed Central ID: PMC7364677].

https://doi.org/10.1186/s42506-019-0017-6.

27. Awuku YA, Simpong DL, Alhassan IK, Tuoyire DA, Afaa T, Adu P.

Prevalence of helicobacter pylori infection among children living in

a rural setting in Sub-Saharan Africa. BMC Public Health. 2017;17(1):360.

[PubMed ID: 28438158]. [PubMed Central ID: PMC5404296].

https://doi.org/10.1186/s12889-017-4274-z.

28. Atapoor S, Safarpoor Dehkordi F, Rahimi E. Detection of Helicobacter

pylori in Various Types of Vegetables and Salads. Jundishapur J

Microbiol. 2014;7(5). e10013. [PubMed ID: 25147709]. [PubMed Central

ID: PMC4138632]. https://doi.org/10.5812/jjm.10013.

29. Yahaghi E, Khamesipour F, Mashayekhi F, Safarpoor Dehkordi F,

Sakhaei MH, Masoudimanesh M, et al. Helicobacter pylori in

vegetables and salads: genotyping and antimicrobial resistance

properties. Biomed Res Int. 2014;2014:757941. [PubMed ID: 25184146].

[PubMed Central ID: PMC4145543]. https://doi.org/10.1155/2014/757941.

30. Bonaccio M, Costanzo S, Di Castelnuovo A, Gialluisi A, Ruggiero E, De

Curtis A, et al. Increased Adherence to a Mediterranean Diet Is

Associated With Reduced Low-Grade Inflammation after a 12.7-Year

Period: Results From the Moli-sani Study. J Acad Nutr Diet.

2023;123(5):783-795 e7. [PubMed ID: 36549563].

https://doi.org/10.1016/j.jand.2022.12.005.

https://brieflands.com/articles/apid-146931
http://www.ncbi.nlm.nih.gov/pubmed/33004546
https://doi.org/10.1136/gutjnl-2020-322368
http://www.ncbi.nlm.nih.gov/pubmed/31486243
https://doi.org/10.1111/hel.12639
http://www.ncbi.nlm.nih.gov/pubmed/36138669
https://www.ncbi.nlm.nih.gov/pmc/PMC9498111
https://doi.org/10.3390/children9091359
http://www.ncbi.nlm.nih.gov/pubmed/27437185
https://www.ncbi.nlm.nih.gov/pmc/PMC4942316
https://doi.org/10.5223/pghn.2016.19.2.96
http://www.ncbi.nlm.nih.gov/pubmed/10519391
http://www.ncbi.nlm.nih.gov/pubmed/8014104
https://www.ncbi.nlm.nih.gov/pmc/PMC5919501
https://doi.org/10.1111/j.1349-7006.1994.tb02382.x
http://www.ncbi.nlm.nih.gov/pubmed/9246703
https://doi.org/10.3109/00365529708996513
http://www.ncbi.nlm.nih.gov/pubmed/27573193
https://www.ncbi.nlm.nih.gov/pmc/PMC5004161
https://doi.org/10.1038/srep32334
http://www.ncbi.nlm.nih.gov/pubmed/11790957
https://doi.org/10.1097/00041433-200202000-00002
http://www.ncbi.nlm.nih.gov/pubmed/22166184
https://doi.org/10.1017/S1368980011002515
http://www.ncbi.nlm.nih.gov/pubmed/23316349
https://www.ncbi.nlm.nih.gov/pmc/PMC3536332
https://doi.org/10.1155/2012/542698
http://www.ncbi.nlm.nih.gov/pubmed/27509006
https://www.ncbi.nlm.nih.gov/pmc/PMC4980102
https://doi.org/10.1371/journal.pone.0159252
http://www.ncbi.nlm.nih.gov/pubmed/30633225
https://www.ncbi.nlm.nih.gov/pmc/PMC6336658
https://doi.org/10.1097/MD.0000000000014113
http://www.ncbi.nlm.nih.gov/pubmed/8015750
https://doi.org/10.1111/j.1753-4887.1994.tb01394.x
http://www.ncbi.nlm.nih.gov/pubmed/28458704
https://www.ncbi.nlm.nih.gov/pmc/PMC5367208
https://doi.org/10.4103/1735-1995.199091
http://www.ncbi.nlm.nih.gov/pubmed/28458704
https://www.ncbi.nlm.nih.gov/pmc/PMC5367208
https://doi.org/10.4103/1735-1995.199091
http://www.ncbi.nlm.nih.gov/pubmed/33828836
https://www.ncbi.nlm.nih.gov/pmc/PMC8005300
https://doi.org/10.7189/jogh.11.03052
http://www.ncbi.nlm.nih.gov/pubmed/32661861
https://www.ncbi.nlm.nih.gov/pmc/PMC7358300
https://doi.org/10.1007/s10900-020-00884-y
http://www.ncbi.nlm.nih.gov/pubmed/18806106
https://doi.org/10.1093/jn/138.10.1951
http://www.ncbi.nlm.nih.gov/pubmed/12043359
http://www.ncbi.nlm.nih.gov/pubmed/25382113
https://doi.org/10.1111/hel.12184
http://www.ncbi.nlm.nih.gov/pubmed/23550042
https://www.ncbi.nlm.nih.gov/pmc/PMC3574986
http://www.ncbi.nlm.nih.gov/pubmed/30984271
https://www.ncbi.nlm.nih.gov/pmc/PMC6431523
https://doi.org/10.1155/2019/9303072
http://www.ncbi.nlm.nih.gov/pubmed/15361119
https://doi.org/10.1111/j.1365-3156.2004.01299.x
http://www.ncbi.nlm.nih.gov/pubmed/32813082
https://www.ncbi.nlm.nih.gov/pmc/PMC7364677
https://doi.org/10.1186/s42506-019-0017-6
http://www.ncbi.nlm.nih.gov/pubmed/28438158
https://www.ncbi.nlm.nih.gov/pmc/PMC5404296
https://doi.org/10.1186/s12889-017-4274-z
http://www.ncbi.nlm.nih.gov/pubmed/25147709
https://www.ncbi.nlm.nih.gov/pmc/PMC4138632
https://doi.org/10.5812/jjm.10013
http://www.ncbi.nlm.nih.gov/pubmed/25184146
https://www.ncbi.nlm.nih.gov/pmc/PMC4145543
https://doi.org/10.1155/2014/757941
http://www.ncbi.nlm.nih.gov/pubmed/36549563
https://doi.org/10.1016/j.jand.2022.12.005


Mina S et al. Brieflands

8 Arch Pediatr Infect Dis. 2024; In Press(In Press): e146931

31. Bai X, Li X, Ding S, Dai D. Adherence to the Mediterranean Diet and

Risk of Gastric Cancer: A Systematic Review and Meta-Analysis.

Nutrients. 2023;15(17). [PubMed ID: 37686858]. [PubMed Central ID:

PMC10489619]. https://doi.org/10.3390/nu15173826.

32. Romero C, Medina E, Vargas J, Brenes M, De Castro A. In vitro activity

of olive oil polyphenols against Helicobacter pylori. J Agric Food

Chem. 2007;55(3):680-6. [PubMed ID: 17263460].

https://doi.org/10.1021/jf0630217.

33. Silvan JM, Guerrero-Hurtado E, Gutierrez-Docio A, Alarcon-Cavero T,

Prodanov M, Martinez-Rodriguez AJ. Olive-Leaf Extracts Modulate

Inflammation and Oxidative Stress Associated with Human H. pylori

Infection. Antioxidants (Basel). 2021;10(12). [PubMed ID: 34943133].

[PubMed Central ID: PMC8698654].

https://doi.org/10.3390/antiox10122030.

34. Andrikopoulos NK, Kaliora AC, Assimopoulou AN, Papageorgiou VP.

Inhibitory activity of minor polyphenolic and nonpolyphenolic

constituents of olive oil against in vitro low-density lipoprotein

oxidation. J Med Food. 2002;5(1):1-7. [PubMed ID: 12511107].

https://doi.org/10.1089/109662002753723160.

35. Visioli F, Galli C. Biological properties of olive oil phytochemicals.

Crit Rev Food Sci Nutr. 2002;42(3):209-21. [PubMed ID: 12058980].

https://doi.org/10.1080/10408690290825529.

36. Gorska-Warsewicz H, Rejman K, Laskowski W, Czeczotko M. Milk and

Dairy Products and Their Nutritional Contribution to the Average

Polish Diet. Nutrients. 2019;11(8). [PubMed ID: 31374893]. [PubMed

Central ID: PMC6723869]. https://doi.org/10.3390/nu11081771.

37. Kwak JH, Eun CS, Han DS, Kim YS, Song KS, Choi BY, et al. Association

between soy products, fruits, vegetables, and dairy products and

gastric cancer risk in Helicobacter pylori-infected subjects: a case-

control study in Korea. Nutr Res Pract. 2023;17(1):122-34. [PubMed ID:

36777798]. [PubMed Central ID: PMC9884584].

https://doi.org/10.4162/nrp.2023.17.1.122.

38. Monno R, De Laurentiis V, Trerotoli P, Roselli AM, Ierardi E, Portincasa

P. Helicobacter pylori infection: association with dietary habits and

socioeconomic conditions. Clin Res Hepatol Gastroenterol.

2019;43(5):603-7. [PubMed ID: 30905666].

https://doi.org/10.1016/j.clinre.2018.10.002.

39. Myllyluoma E, Kajander K, Mikkola H, Kyronpalo S, Rasmussen M,

Kankuri E, et al. Probiotic intervention decreases serum gastrin-17 in

Helicobacter pylori infection. Dig Liver Dis. 2007;39(6):516-23.

[PubMed ID: 17433799]. https://doi.org/10.1016/j.dld.2007.02.015.

40. Golpour A, Bereswill S, Heimesaat MM. Antimicrobial and Immune-

Modulatory Effects of Vitamin D Provide Promising Antibiotics-

Independent Approaches to Tackle Bacterial Infections - Lessons

Learnt from a Literature Survey. Eur J Microbiol Immunol (Bp).

2019;9(3):80-7. [PubMed ID: 31662886]. [PubMed Central ID:

PMC6798578]. https://doi.org/10.1556/1886.2019.00014.

41. Hu W, Zhang L, Li MX, Shen J, Liu XD, Xiao ZG, et al. Vitamin D3

activates the autolysosomal degradation function against

Helicobacter pylori through the PDIA3 receptor in gastric epithelial

cells. Autophagy. 2019;15(4):707-25. [PubMed ID: 30612517]. [PubMed

Central ID: PMC6526874].

https://doi.org/10.1080/15548627.2018.1557835.

https://brieflands.com/articles/apid-146931
http://www.ncbi.nlm.nih.gov/pubmed/37686858
https://www.ncbi.nlm.nih.gov/pmc/PMC10489619
https://doi.org/10.3390/nu15173826
http://www.ncbi.nlm.nih.gov/pubmed/17263460
https://doi.org/10.1021/jf0630217
http://www.ncbi.nlm.nih.gov/pubmed/34943133
https://www.ncbi.nlm.nih.gov/pmc/PMC8698654
https://doi.org/10.3390/antiox10122030
http://www.ncbi.nlm.nih.gov/pubmed/12511107
https://doi.org/10.1089/109662002753723160
http://www.ncbi.nlm.nih.gov/pubmed/12058980
https://doi.org/10.1080/10408690290825529
http://www.ncbi.nlm.nih.gov/pubmed/31374893
https://www.ncbi.nlm.nih.gov/pmc/PMC6723869
https://doi.org/10.3390/nu11081771
http://www.ncbi.nlm.nih.gov/pubmed/36777798
https://www.ncbi.nlm.nih.gov/pmc/PMC9884584
https://doi.org/10.4162/nrp.2023.17.1.122
http://www.ncbi.nlm.nih.gov/pubmed/30905666
https://doi.org/10.1016/j.clinre.2018.10.002
http://www.ncbi.nlm.nih.gov/pubmed/17433799
https://doi.org/10.1016/j.dld.2007.02.015
http://www.ncbi.nlm.nih.gov/pubmed/31662886
https://www.ncbi.nlm.nih.gov/pmc/PMC6798578
https://doi.org/10.1556/1886.2019.00014
http://www.ncbi.nlm.nih.gov/pubmed/30612517
https://www.ncbi.nlm.nih.gov/pmc/PMC6526874
https://doi.org/10.1080/15548627.2018.1557835

