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Abstract

Objective: We aimed to investigate the relationship of Helicobacter pylori infection with alcohol

and smoking.

Methods: We conducted a cross-sectional study among participants who underwent health

check-ups for H. pylori infection between January 2013 and March 2017. We subsequently inves-

tigated the relationship of H. pylori infection with alcohol and smoking.

Results: A total of 7169 participants were enrolled in this study. The overall prevalence of

H. pylori infection was 55.2%. Participants with H. pylori infection were more likely to be older

than those without H. pylori infection. For male participants with H. pylori infection, multivariable

logistic regression analysis indicated that both smoking (odds ratio (OR): 1.61; 95% confidence

interval (CI): 1.41–1.83) and alcohol consumption (OR: 1.30; 95% CI: 1.10–1.52) were

1Department of Gastroenterology and Hepatology, the

First Affiliated Hospital of Wenzhou Medical University,

Wenzhou, Zhejiang, China
2Institute of Clinical and Preventive Medicine, University

of Latvia; Digestive Diseases Centre Gastro, Riga, Latvia
3Department of Gastroenterology, Scientific Research

Institute of Medical Problems of the North, Partizana

Zhelezniaka 3G, Krasnoyarsk, Russia
4Jamil-ur-Rahman Center for Genome Research,

Dr. Panjwani Center for Molecular Medicine and Drug

Research, International Center for Chemical and

Biological Sciences, University of Karachi, Karachi,

Pakistan

5Laboratoire G�enomique, Bioinformatique et Chimie

Mol�eculaire, Conservatoire National des Arts et M�etiers,
Paris, France
6Department of Oncology, The Second Affiliated Hospital

of Soochow University, Suzhou, Jiangsu Province, China
7Department of Oncology, The Affiliated Hospital of

Jiangnan University, Wuxi, Jiangsu Province, China

Corresponding author:

Wandong Hong, Department of Gastroenterology and

Hepatology, The First Affiliated Hospital of Wenzhou

Medical University, Nanbaixiang, Ouhai District, Wenzhou

City, Zhejiang Province, 325000, China.

Email: xhnk-hwd@163.com

Journal of International Medical Research

48(5) 1–9

! The Author(s) 2020

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/0300060520926036

journals.sagepub.com/home/imr

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative

Commons Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits

non-commercial use, reproduction and distribution of the work without further permission provided the original work is attributed

as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0001-6857-4252
mailto:xhnk-hwd@163.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/0300060520926036
journals.sagepub.com/home/imr


independently positively associated with H. pylori infection. For female participants, multivariable

logistic regression analysis indicated that both smoking (OR: 0.03; 95% CI: 0.02–0.07) and alcohol

consumption (OR: 0.20; 95% CI: 0.12–0.33) were inversely significantly associated with H. pylori

infection after adjustment for age.

Conclusions: Smoking and alcohol consumption were risk factors for male participants but

these were protective factors for female individuals with H. pylori infection.
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Introduction

The routes of transmission of Helicobacter

pylori include gastro–oral, oral–oral and

faecal–oral routes.1 Person-to-person trans-
mission and intrafamilial spread appear to

be the main routes, based on observed

intra-familial clustering.2 Transmission

events are more frequent between close rel-
atives and between individuals living in the

same household.3 In developing countries,

horizontal transmission may have a con-

comitant role with intrafamilial infection,
leading to a higher prevalence.4

Among the primary related lifestyle

habits,3 smoking and alcohol consumption

show discordant results. In most studies,
there is no significant association with

H. pylori infection. Shi et al.5 reported find-

ing no association between H. pylori preva-

lence and smoking or drinking. Cheng
et al.6 reported that no significant differen-

ces were noted for age, sex, alcohol

consumption, or smoking between

H. pylori-positive and H. pylori-negative
individuals. Den Hollander et al.7 indicated

that among different ethnicities, age, smok-

ing, and alcohol use were not associated

with H. pylori colonization. Zhu et al.8

reported finding no association between

H. pylori prevalence and smoking or drink-

ing; there was no association

between the prevalence of H. pylori infec-
tion and the use of tobacco or alcohol.9

However, Ozaydin et al.10 reported that
regular smokers were at higher risk of
developing H. pylori infection than non-
smokers in Turkey. However, this associa-
tion did not hold for female participants;
regular alcohol consumption was a protec-
tive factor against H. pylori infection in
women.10

On the basis of the above mentioned
findings, in this study, we aimed to investi-
gate the relationship of H. pylori infection
with alcohol and smoking.

Methods

Study design and participant selection

We conducted a cross-sectional study at the
First Affiliated Hospital of Wenzhou
Medical University of mainland China.
All participants who had undergone
annual routine health check-ups between
January 2013 and March 2017 were eligible
for inclusion in this study.11 H. pylori infec-
tion was assessed using the 13C urea breath
test (UBT) after a minimum 6-hour fast.11

Citric acid was not used. The test was per-
formed using a HCBT-01 Breath Test
Tester (Shenzhen Zhonghe Headway
Bio-Sci & Tech Co., Ltd. Shenzhen,
China.) For the UBT, each participant
was requested to swallow a tablet contain-
ing 75 mg 13C-urea, and the delta over base-
line value of 4.0 was used as a cut-off point
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for the diagnosis of H. pylori infection.11

The study protocol was approved by the

Ethics Committee of the First Affiliated

Hospital of Wenzhou Medical University.

This study was performed according to

the principles expressed in the Declaration

of Helsinki and informed consent was

obtained from all participants.

Inclusion, exclusion criteria, and data

collection

The inclusion criteria were asymptomatic

individuals who underwent at least one

UBT between January 2013 and March

2017. Exclusion criteria were repeated
13C-urea breath tests in the same partici-

pant during January 2013 and March

2017 (the period during which only the

first UBT was included in our study),

unavailability of the results of 13C-urea

breath tests, and no information on smok-

ing and alcohol drinking. Sex, age, and

results of 13C-urea breath tests were

recorded. Smoking and alcohol drinking

exposure status was determined using stan-

dardized self-administered questionnaires.12

Participants were classified as alcohol

drinkers (alcohol consumption) if they had

regularly consumed any alcoholic beverage

one or more times per week during the pre-

ceding 6 months.13,14 Participants were clas-

sified as smokers if they had smoked 10 or

more cigarettes per week during the preced-

ing 6 months.13,14 The overall prevalence of

H. pylori infection was calculated as fol-

lows: (all individuals with a positive

H. pylori test)/(all individuals who under-

went an H. pylori test).11

Statistical analysis

Categorical variables are presented as

number and percentage and compared

using the v2 test. A Shapiro–Wilk test was

used to evaluate whether the continuous

data had a normal distribution. According

to the results of the Shapiro–Wilk test, con-

tinuous variables are expressed as mean�
standard deviation (SD) or median and

interquartile range (IQR) and compared

using the independent-samples t-test or

Kruskal–Wallis nonparametric test.15

Logistic regression analysis was used to

evaluate the relationship of H. pylori infec-

tion with alcohol and smoking. The odds

ratio (OR) was calculated with the 95%

confidence interval (CI).16 Two-sided

P-values < 0.05 were considered statistical-

ly significant. All analyses were performed

using Stata version 12.0 (StataCorp LLC,

College Station, TX, USA).

Results

Baseline characteristics of participants

A total of 7169 participants (58.3% men)

were enrolled in this study (Figure 1 and

Table 1), among which 1358 participants

had undergone two or more UBTs. The

overall prevalence of H. pylori infection

was 55.2%. Participants with H. pylori

infection were more likely to be older than

those withoutH. pylori infection (mean age:

47.7� 10.7 vs. 46.8� 12.1 years, P¼ 0.001).

There was no significant difference in the

prevalence of H. pylori infection with

regard to male sex (59.3% vs. 57.1%). Of

the total, 1900 (26.5%) and 1022 (14.3%)

individuals consumed alcohol and smoked,

respectively. Of the 7169 participants, 623

both smoked and consumed alcohol. In

male participants, the proportions of alco-

hol use and smoking were 20.5% (855/4181)

and 38.8% (1624/4181), respectively. In

female participants, the proportions of

alcohol use and smoking were 5.6% (167/

2988) and 9.2% (276/2988), respectively.
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Alcohol, smoking, and H. pylori infection

When we analysed participants according
to sex, there were no significant differences
between individuals with and without
H. pylori infection with respect to propor-
tions of alcohol use and smoking (Table 1).
For the male subgroup, those who smoked
(63.9% vs. 51.1%, P< 0.001) and
consumed alcohol (63.9% vs. 54.1%,
P< 0.001) had higher prevalence of
H. pylori infection than their counterparts
who did not smoke or use alcohol
(Figure 2). For the female subgroup,

individuals who smoked (3.6% vs. 59.0%,
P< 0.001) and consumed alcohol (10.8%
vs. 56.4%, P< 0.001) had lower prevalence
of H. pylori infection than their non-
smoking and non-drinking counterparts
(Figure 2). Among 623 participants who
were both smokers and consumed alcohol,
men (63.8%, 339/531) had a higher preva-
lence of H. pylori infection than women
(4.4%, 4/92; P< 0.001).

For the male subgroup, multivariable
logistic regression analysis indicated
that both smoking (OR: 1.61; 95%
CI: 1.41–1.83; P< 0.001) and alcohol

Table 1. Demographic and clinical characteristics of 7169 patients.

Characteristic

H. pylori

(N¼ 3955)

Non-H. pylori

(N¼ 3214) P-value

Age (years), mean� SD 47.7� 10.7 46.8� 12.1 0.001

Male sex, n (%) 2345 (59.3%) 1836 (57.1%) 0.064

Smoking, n (%) 1048 (26.5%) 852 (26.5%) 0.992

Alcohol use, n (%) 564 (14.3%) 458 (14.3%) 0.990

SD, standard deviation.

Figure 1. Distribution of sex and age groups among 7169 participants.

4 Journal of International Medical Research



consumption (OR: 1.30; 95% CI: 1.10–1.52;

P¼ 0.002) were independently positively

associated with H. pylori infection, after

adjusting for age. In the female subgroup,

multivariable logistic regression analysis indi-

cated that both smoking (OR: 0.03; 95% CI:

0.02–0.07; P< 0.001) and alcohol use (OR:

0.20; 95% CI: 0.12–0.33; P< 0.001) were

inversely and significantly associated with

H. pylori infection after adjusting for age.

Discussion

The prevalence of H. pylori infection is

associated with family size, education

level, and low socioeconomic status includ-

ing low family income, limited education,

living in a rural area, living in crowded

housing, and difficult access to sanitized

water;3,5 these represent risk factors for

H. pylori infection. With improved socio-

economic conditions and hygiene,

H. pylori infection rates show decreasing

trends in many regions worldwide.11

The overall prevalence ofH. pylori infection

in our study was 48.4%, which was lower

than that in Korea (51.0%).17 These differ-

ences in H. pylori prevalence likely reflect

differences in the level of urbanization, san-

itation, access to clean water, and socioeco-

nomic status.11

Data on the association among alcohol,

smoking, and H. pylori infection are some-

what conflicting. Alcohol has strong antimi-

crobial activity and stimulates gastric acid

secretion.18 Alcohol consumption may

therefore compromise the living conditions

of H. pylori in the stomach.18 In 1999,

Brenner et al.18 reported that there was a

clear inverse dose–response relationship

between reported alcohol consumption

and H. pylori infection, based on H. pylori

immunoglobulin G antibodies. Our data

suggested that women who smoked (OR:

0.03; 95% CI: 0.02–0.07) or consumed alco-

hol (OR: 0.20; 95% CI: 0.12–0.33) had sig-

nificant inverse associations with H. pylori

infection, after adjusting for age. These

findings support the hypothesis that moder-

ate alcohol consumption may facilitate

Figure 2. Prevalence of Helicobacter pylori infection stratified by sex in participants with or without alcohol
use and smoking.

Wu et al. 5



spontaneous elimination of H. pylori infec-
tion in adults.18

On the contrary, Wang et al.19 suggested
that patients who consumed alcohol had a
higher prevalence of active H. pylori infec-
tion than non-drinkers (OR: 1.139; 95% CI:
1.025–1.290; P¼ 0.0407). Zhang et al.20

reported that in patients with functional
dyspepsia, there is no significant association
between active H. pylori infection and
smoking. However, other studies have
found that alcohol consumption appears
to be associated with H. pylori infection.20

Amaral et al.9 indicated that no association
was found between the prevalence of
H. pylori infection and the use of tobacco,
alcohol, and coffee or other dietary factors.
Findings of a recent individual participant
pooled analysis by Ferro et al.21 did not
support an association between smoking
and H. pylori seropositivity. Our data indi-
cated when participants of both sexes were
analysed, there were no significant differen-
ces between individuals with and without
H. pylori infection with respect to the pro-
portion who consumed alcohol and
smoked. However, subgroup analysis
based on sex suggested that both smoking
(OR: 1.61; 95% CI: 1.41–1.83) and alcohol
consumption (OR: 1.30; 95% CI: 1.10–
1.52) were independently associated with
H. pylori infection in men.

The way in which sex contributes to dif-
fering prevalence of H. pylori infection with
respect to alcohol and smoking is unclear,
although it is becoming widely recognized
that there are important sex differences in
many diseases.22,23 For most autoimmune
diseases, there are clear sex differences in
prevalence, with female individuals general-
ly more frequently affected than male indi-
viduals.24 Twice as many women as men are
affected by irritable bowel syndrome in
Western countries, suggesting a role of sex
hormones in the pathophysiology of this
disorder.25 Female sex is an independent
risk factor for worse outcomes in coronary

heart disease.26 Kim et al.27 reported sex
differences in the association between self-
reported stress and cigarette smoking
among Korean adolescents. Yue et al.28

suggested that there were sex differences in
the association among cigarette smoking,
alcohol consumption, and depressive symp-
toms in Chinese adolescents. Female sex
has also been found to affect H. pylori erad-
ication failure in chronic gastritis.29

Among the strengths of the present
study, we included a large sample size;
thus, the study had sufficient statistical
power. We performed stratified analyses
by sex, leading to rigorous conclusions.
All participants underwent health check-
ups and all H. pylori infections were diag-
nosed using UBTs, which may make our
study more homogeneous.11 Several limita-
tions of the study must be mentioned. First,
we investigated smoking and alcohol drink-
ing exposure status during the preceding
6 months. Therefore, participants who
stopped both drinking and smoking just
prior to 6 months before enrolment would
be subjectively misclassified. In addition,
the number of female participants who
drank and smoked was very low in compar-
ison with male participants. In view of the
above, our findings should be interpreted
with caution, although we believe that
they do not substantially influence the over-
all results. Second, we could not examine in
detail why the same factors were adverse in
the male group and protective in the female
group, as well as the dose-related effect of
smoking and alcohol consumption on
damage to the gastric mucosa and the rela-
tionship between severity of gastric mucosal
changes and H. pylori colonization. We will
consider investigating these mechanisms in
depth in the future. Third, because of the
retrospective study design, we had no
detailed data for the type and quantity of
alcohol consumed or the number of ciga-
rettes smoked, as well as the frequency of
alcohol consumption and smoking. It

6 Journal of International Medical Research



would be useful to divide the groups of

alcohol drinkers and smokers into sub-

groups in the future. Finally, the 13C-urea

breath test was used in this study to avoid

false positive and false negative cases as

much as possible. According to the results

of a meta-analysis, the UBT achieves

sensitivity of 97% and specificity of 96%

in Asian populations;30 therefore, the

number of potential false positive and

false negative results are negligible in our

study population.11,31

In conclusion, smoking and alcohol con-

sumption were risk factors for male partic-

ipants but these were protective factors for

female individuals with H. pylori infection.

Therefore, health practitioners may need to

adopt different screening and eradication

strategies for H. pylori infection according

to sex.
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