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Abstract 

Introduction Various studies have examined the association between periodontitis and helicobacter pylori 
and reported conflicting results. The aimed of this systematic review and meta-analysis estimating the association 
between these two variables.

Methods Electronic databases including PubMed (Medline), Scopus, Web of Sciences and Medline (Elsevier) were 
searched using the relevant keywords. All observational studies comparing the association between periodontitis 
and helicobacter pylori were considered. The Newcastle - Ottawa Quality Assessment Scale (NOS) checklist was used 
for assessing quality of included studies. All statistical analyses were completed using STATA (Version 16).

Results Twenty-three studies with 8,638 patients (15 case-control with 2,366 patients and 8 cross-sectional 
with 6,272 patients) were included in this meta-analysis. After combining the selected studies, the odds of presence 
the Helicobacter pylori infection in patients with the periodontal disease was 2.47 (OR: 2.47; 95% CI: 2.01, 3.03;  I2: 
50.87%; P: 0.001). Also, the odds after combining case-control studies was 2.77 (OR: 2.77; % 95 CI: 2.11, 3.66;  I2: 37.16%; 
P: 0.049) and after combining cross-sectional analytical ones, it was equal to 2.07 (OR: 2.07; 95% CI: 1.62, 2.65;  I2: 
43.25%; P: 0.050).

Conclusion Based on the results of this meta-analysis, the association between Helicobacter pylori infection 
and the periodontal disease is evident.

Keywords Helicobacter pylori, Periodontal disease, Systematic review, Meta-analysis

Introduction
Helicobacter pylori (H. Pylori) is one of the most com-
mon bacterial infections in humans, associated with 
chronic gastritis, gastric ulcers and gastric cancers [1]. 
H. Pylori is estimated to affect about half of the world’s 
population and is considered a major cause of chronic 
gastritis and peptic ulcers. Eradication of H. Pylori infec-
tion improves wound healing, prevents recurrence, and 
reduces the incidence of H. Pylori-related gastric diseases 
[2–4]. According to previous studies, this bacterium is 
a risk factor for some oral diseases, such as periodontal 
diseases (PDs), canker sores, squamous cell carcinoma, 
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tongue irritation and bad breath [1, 5]. The oral cavity 
can be an important reservoir for this infection and oral 
secretions may be an important means of transmitting 
this microorganism [6]. H. Pylori is the cause of many 
oral diseases, including chronic periodontitis (CP). Gin-
gival inflammation, bleeding, periodontal pocket for-
mation, alveolar bone resorption, alveolar bone height 
reduction, and tooth loss are common symptoms of 
chronic periodontitis [7]. At present, prophylactic treat-
ment focuses on the removal of dental plaque [7]. Find-
ings of meta-analysis by Wei et al. showed the incidence 
of H. Pylori in patients with the PDs was 3.42 times 
higher than the control group [7]. In one study, the effect 
of PDs treatment on H. Pylori was investigated and the 
results showed a significant reduction in H. Pylori among 
patients who received PDs treatment. In PDs treatment, 
the microbes colonized on the tooth surface are removed 
by the dentist and people are recommended to use dental 
floss and mouthwash to control plaque [8]. According to 
the latest research, the incidence of H. Pylori in people 
with the PDs is significantly higher than normal people, 
and in many cases, H. pylori is found in pockets created 
in the PDs. In other words, dental plaque and pock-
ets formed in the mouth can cause H. pylori bacteria to 
accumulate in them and cause recurrence of the disease 
over time. The presence of this bacterium in the mouth 
can also increase the depth of oral pockets and the 
degree of periodontal damage. Since H. Pylori infection 
is completely dependent on the oral general condition 
and health and seriously uses the created empty spaces, 
maintaining proper oral hygiene and regular removal of 
plaque can be said to have an important effect on the 
control of H. pylori infection in addition to preventing 
the PDs [9–13].

Experts have also concluded periodontal treatment as 
an adjunct can have significant short-term and long-term 
effects in the treatment and eradication of H. pylori. In 
fact, periodontal treatment can be an additional treat-
ment for patients with H. pylori and can help eradicate 
this bacterium [14, 15].

Various studies have examined the association 
between periodontitis and H. pylori and reported con-
flicting results. In some studies, there was no associa-
tion between these two variables while in some other 
ones, an association between these variables was 
reported [16–20]. Even though several meta-analy-
sis studies published so far, the association between 
periodontitis and H. pylori in general population not 
considered [14, 15, 20]. Also, determining the exact 
association between these two factors can have benefi-
cial effects on updating treatment and care guidelines 
as well as can make appropriate and effective changes in 
the first line of treatment in both diseases. Accordingly, 

the present systematic review and meta-analysis was 
performed with the aim of estimating the association 
between these two variables.

Methods
This systematic review and meta-analysis was written 
and reported based on the checklist of the Preferred 
Reporting Items for Systematic Reviews and Meta-Ana-
lyzes (PRISMA) [21]. The structure of this meta-analysis 
included search strategy, article screening, final article 
selection, data extraction, quality assessment, and data 
analysis.

Search strategy and article screening
To perform this meta-analysis, the search keywords were 
first selected, which included “helicobacter pylori” and 
“periodontal diseases”. Synonyms for the keywords were 
then selected from the mesh, Emtree, and Thesaurus 
databases. These keywords were included “helicobac-
ter nemestrinae”, “campylobacter pylori”, “campylobacter 
pylori subsp. Pylori”, “parodontosis”, “parodontoses”, and 
“pyorrhea alveolaris”. In the next step, search syntaxes 
were compiled (Supplement file Table S1) and adapted 
for each of the international databases including PubMed 
(Medline), Scopus, Web of Sciences and Medline (Else-
vier). In addition to these databases, manual search was 
performed by hand-searching and perusing reference 
lists (reviewing the references of related and selected 
articles in order to obtain other related studies). The tar-
get time range for the search was from January 1990 to 
May 2022. After completing the search, all articles from 
the desired databases were entered into the Endnote soft-
ware (version 8) and then duplicates were removed. The 
remaining studies were screened based on their titles, 
abstracts and full texts. Screening was performed accord-
ing to the inclusion criteria including (Table  1). In this 
meta-analysis, we followed the PECOT structure and 
selected primary studies that had an all-population study 
population, considered people with PDs as the exposure 
group, people without PDs as the comparison group, 
and the occurrence of H. pylori as the desired outcome. 
The reason for not choosing cohort studies was the small 
number of these studies related to the subject of this 
meta-analysis. Other studies such as systematic reviews, 
clinical trials, laboratory studies, animal studies, letters to 
the editor, or short communications were excluded. Arti-
cles other than English language and inaccessible ones 
were also removed from the study. Article screening was 
done completely and independently by the two authors 
(MZ and SKH) and disputes were resolved by discussion 
and referral to the third party (YM) if necessary.
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Data extraction
In order to extract data, first the opinions of all authors 
about the items and variables to be extracted from 
selected articles were collected. Then, a checklist was 
designed including the author’s name, year of publica-
tion, country of the study, type of the study, age, study 
population, sample size, method of diagnosis of H. pylori 
infection and sampling location. All steps of data extrac-
tion were independently performed by the two authors 
and in case of any differences, they were resolved with 
the third person’s opinion.

Quality assessment
Qualitative evaluation of the studies was conducted by 
two of the authors (YM and FM) based on the Newcas-
tle - Ottawa Quality Assessment Scale (NOS) checklist 
designed to evaluate the quality of observational studies 
[22]. It was developed to assess the quality of non-rand-
omized studies (case-control, cohort, and cross-sectional 
studies) with its design, content and ease of use directed 
to the task of incorporating the quality assessments in the 
interpretation of meta-analytic results. This tool exam-
ines each research with 8 items in three groups, includ-
ing how to select study samples, how to compare and 
analyze study groups, and how to measure and analyze 
the desired outcome. Each of these items is given a score 
of one if it is observed in the studies, and the maximum 
score for each study is 9 points. In case of discrepancies 
in the score assigned to the published articles, the dis-
cussion method and the third researcher were applied to 
reach an agreement. Results of quality assessment men-
tioned in supplement file (Supplement file Tables S2 and 
S3).

Data analysis
To calculate the association, cumulative odds ratio (OR) 
with the 95% confidence interval and the meta set com-
mand were used considering logarithm and logarithm 
standard deviation of the OR. In this meta-analysis, 
the Der Simonian–Laird random-effects model (REM) 
was used to estimate pooled OR with a 95% confidence 
interval (95% CI). Heterogeneity was assessed between 
studies using the  I2 and Q Cochrane tests. According to 
Cochrane’s reported criteria, 0 to 25% indicate no het-
erogeneity, 25 to 50% indicate low heterogeneity, 50 to 
75% indicate high but acceptable heterogeneity and 75 to 
100% indicate high and unacceptable heterogeneity [23, 
24]. Egger test and funnel plot were used to evaluate the 
publication bias. For detecting publication bias, if the 
P-value of Egger test lower than 0.05, authors could con-
clude the publication bias was occurred. Statistical analy-
sis was performed using STATA 16.0 and P-value < 0.05 
was considered. the Grading of Recommendations 

Assessment, Development, and Evaluation (GRADE) 
approach was employed to evaluate the overall quality of 
evidence for each outcome in the summary of findings 
table. The GRADEpro GDT online software was utilized 
for the GRADE approach and to create the summary of 
findings Tables [25].

Results
After removing duplicate articles, 1,439 studies were 
entered into the screening stage based on the title. 
Then, 996 articles were removed and 443 ones were 
screened based on the abstract. In the next stage, 71 arti-
cles remained and were screened based on the full text. 
Finally, 23 studies were entered into the present meta-
analysis (Table 2; Fig. 1).

Out of the selected articles, there were 8 cross-sec-
tional and 15 case-control studies to determine the asso-
ciation between H. pylori infection and the PDs, of which 
17 studies were conducted in Asia, 4 in the United States 
and 2 in Europe (Table 2).

After combining the selected studies, the odds ratio 
of H. pylori infection in patients with the PDs was 2.47 
(OR: 2.47; 95% CI: 2.01, 3.03;  I2: 50.87%; P value: 0.001). 
The odds ratio after combining case-control studies was 
2.77 (OR: 2.77; % 95 CI: 2.11, 3.66;  I2: 37.16%; P: 0.049) 
and after combining cross-sectional analytical ones, it 
was equal to 2.07 (OR: 2.07; 95% CI: 1.62, 2.65;  I2: 43.25%; 
P: 0.050) (Fig.  2). The publication bias was evaluated 
using the eggers and funnel plot tests and the test results 
showed it did not occur (B: 0.201; SE: 0.09; P: 0.330). The 
results of funnel plot have been shown in Fig. 3. Results 
of the L’Abbé plot indicated that majority of selected 
studies are homogeneous, because they are near to the 
dashed line (except for two studies). Also, these results 
are in the line of I2 and Q Cochrane test results in main 
funnel plot (Fig. 3).

The results of subgroup analyze have been shown in 
Table  3. The results showed the odd ratio of H. pylori 
infection in patients with the PDs after combining hos-
pital-based studies was equal to 2.64 (OR: 2.64; % 95 
CI: 1.94, 3.59;  I2: 43.98%; P: 0.050) and after combin-
ing population-base studies, it was equal to 2.29 (OR: 
2.29; 95% CI: 1.71, 3.07;  I2: 66.41%; P: 0.035). Also, the 
odd ratio of H. pylori infection in PDs patients who did 
not have any chronic disease, had the CPD and had 
gastrointestinal diseases such as gastric were equal to 
1.94 (OR: 1.94; 95% CI: 1.49, 2.54;  I2: 54.65%; P: 0.091), 
2.57 (OR: 2.57; 95% CI: 1.93, 3.43; I2: 36.07%; P value: 
0.070) and 3.94 (OR: 3.94; 95% CI: 1.89, 6.44;  I2: 56.76%; 
P: 0.050), respectively. According to the method of 
diagnosing H. pylori infection, the odd ratio of H. 
pylori infection in PDs diagnosed with the Rapid Ure-
ase Test was higher than the odd ratio in other patients 
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whose infection was diagnosed by other diagnostic 
methods (OR: 2.80; % 95 CI: 2.18, 3.60;  I2: 22.85%; P: 
0.140). American PDs patients were more likely to 
have H. pylori infection than Asian and European ones 
(Table 3).

Subgroup analysis based on various methods of peri-
odontal disease (PD) detection revealed that the odds 
ratio of Helicobacter pylori (H. pylori) infection in 
PD cases diagnosed using the probing test and clini-
cal attachment loss was higher in a greater number of 
studies compared to other methods. However, the odds 
ratio was lower than others (OR: 1.43; 95% CI: 1.13, 
1.82;  I2: 76.78%; P: 0.00) (Table  3). In addition, sub-
group analyses based on the diagnostic criteria used 
in the primary studies, specifically clinical attachment 
loss, and pocket depth are presented in Table 3.

We utilized the GRADE methodology to assess the 
quality of evidence, and despite the observational 
nature of the studies, the evidence was deemed of high 
quality due to the large effect size observed [OR = 2.47, 
95% CI: 2.01 to 3.03 (as shown in the GRADE table, 
Table  4)]. However, we downgraded the certainty of 
evidence due to funnel plot asymmetry, which implies 
that some negative results may be missing from the 
analysis.

Discussion
The main purpose of the present meta-analysis was to 
determine the association between the presence of H. 
pylori infection and the occurrence of the PDs. The num-
ber of studies examining the association between these 
two variables has doubled from 2019 to 2022, indicat-
ing that researchers are interested in this controversial 
association. In a previous meta-analysis, Wei et al. (2019) 
reviewed 11 related studies and reported that H. pylori 
increased the odd ratio of CPD by 3.42 times [7]. This 
result was in line with the ones of the meta-analysis in 
which 23 eligible studies were reviewed and analyzed. 
After combining the results of these studies, it was found 
the presence of H. pylori infection increased the risk of 
the PDs by 2.47 times. CPD leads to tooth loss by gingi-
val inflammation, alveolar bone resorption, alveolar bone 
height reduction, and periodontal pocket formation. 
Therefore, identifying the factors affecting this disease 
can be useful in developing appropriate and effective care 
strategies. The results of a recent study on clinical trials 
in China showed there was little to moderate evidence of 
a reduction in H. pylori infection by periodontal therapy 
[26]. Given that both PDs and H. pylori have common risk 
factors such as poor socioeconomic status, poor health, 
smoking, alcohol consumption and uncontrolled diabe-
tes, the presence of one of these diseases may exacerbate 
the other [27, 28]. Therefore, treating and eradicating one 

of them may reduce the other one. On the other hand, 
the results of previous studies showed in the presence 
of the PDs in people of the community, the probability 
of a positive serum test for H. pylori infection was high. 
This was the main challenge for primary and secondary 
studies, especially the present meta-analysis. Most early 
studies randomly took samples for the diagnosis of H. 
pylori infection from various parts of the mouth, such 
as coronal tooth sites, intra-oral mucosa, and unspeci-
fied periodontal pockets [5, 29, 30]. On the other hand, 
some other studies went deeper and below the gums to 
take samples for the diagnosis of H. pylori infection and 
their results showed sub-gingival plaques could act as a 
main reservoir for H. pylori infection [31, 32]. However, 
the results of the present meta-analysis confirmed this 
fact and showed there was a positive and significant asso-
ciation between the presence of H. pylori infection and 
the PDs. The reason for this association from the view 
point of public and clinical health can be attributed to the 
transmission of H. pylori because one of the most impor-
tant ways of its transmission is the oral-fecal way [28, 33, 
34]. For this reason, the oral environment, especially the 
gingival sulcus and dental plaque, can act as an extra-
gastric reservoir for the bacteria [34–36]. According to 
the results of a meta-analysis conducted in the past, the 
simultaneous prevalence of H. pylori infection in the 
stomach and dental plaque was 49.7% [36].

Other reasons for this association include claims and 
assumptions expressed in some studies which suggest H. 
pylori routinely lives in dental plaque and under the gums 
or gingival sulcus and may cause gastrointestinal illness 
at any time. This confirms the presence of bacteria in the 
gums causes the PDs [37–39]. Of course, this hypothesis 
needs further studies.

The present meta-analysis examined the association 
between the presence of H. pylori infection and the PDs 
by considering all studies in the field, which included 
cross-sectional analytical and case-control studies. The 
difference between the present meta-analysis and those 
performed in the past was that in this meta-analysis the 
number of the studied populations was more than other 
previous secondary studies. The high number of prelimi-
nary studies allowed the researchers to report subgroup 
analyzes with accurate findings and narrow confidence 
intervals. On the other hand, the reduced heterogene-
ity in the subgroup analyzes was another reason for the 
accuracy and consistency of the results in this meta-anal-
ysis. Subgroup analyzes showed hospital-based studies 
overestimated the association between H. pylori infec-
tion and the PDs compared to population-based articles. 
This indicates hospital-based studies have been exposed 
to information bias and selection, which has led to over-
estimate of the association. Meanwhile, the confidence 
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interval obtained after combining hospital-based studies 
was wider than the one obtained from combining pop-
ulation-based studies, which also showed random errors 
were not controlled in hospital-based studies.

The results of the present meta-analysis showed in 
contrast to the general population, people with CPD 
were more prone to H. pylori infection. Periodontitis is 
an inflammatory process affecting the tissues around 
the tooth, such as connective tissues and bones. Accu-
mulation of bacterial plaque on the surface of the tooth 
causes inflammation of the gums and if left untreated and 
progresses, it becomes chronic periodontitis character-
ized by the loss of tissues attached to the tooth. Finally, 
these conditions provide a favorable environment for 
the growth of H. pylori. Periodontitis is closely related 
to anaerobic bacteria such as Bacteroides forsythus, 
Porphyromonas gingivalis, H. pylori and Actinobacillus 
actinomycetemcomitans [40–44]. Oral bacteria alone 
cannot cause inflammation, and changes in the host’s 
immune response contribute to gingivitis and periodon-
titis [45]. Also, in people with chronic gastritis, the asso-
ciation between H. pylori infection and the periodontal 
disease was more significant. In the American popula-
tion, the association between H. pylori infection and 
the PDs was greater and more significant than in other 

populations, such as Asian and European ones, but the 
remarkable point was the calculated confidence interval 
for the American population. This confidence interval 
was wide while the confidence interval obtained from the 
effect size of the association between H. pylori infection 
and the PDs was narrower. The calculated association 
was more accurate in Asian populations than in Ameri-
can and European ones according to the calculated confi-
dence interval. The main reason for this can be attributed 
to the large number of studies conducted in Asian popu-
lations. Results of subgroup analysis in this meta-analysis 
showed that were used of various methods to detect PDs 
in the selected primary studies. Between these methods, 
the probing test and clinical attachment loss were used 
more than other methods. The heterogeneity rate in this 
subgroup analysis decreased considerable, that confirm 
the use of various methods for detecting PDs are main 
source of heterogeneity in overall pooled estimate.

Our research findings indicate that the risk of PD varies 
depending on the diagnostic criteria employed. Studies 
utilizing clinical examination as the diagnostic criterion 
showed higher odds of periodontal disease in individu-
als with H. pylori infection at 4.90, which was higher 
than other diagnostic criteria. Similarly, studies that did 
not provide a clear definition of periodontal disease also 

Fig. 1 Identification of studies via databases and registers
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demonstrated a higher odds ratio. Therefore, in cases 
where a precise criterion for defining PD is lacking, 
there is a possibility of overestimating the association. It 
is important to note that the use of different diagnostic 
criteria can lead to varying risk estimates for periodontal 
disease, which should be taken into account during data 
analysis. Furthermore, the use of less reliable diagnostic 
criteria due to the lack of a precise definition of peri-
odontal disease in some studies may result in inaccurate 
outcomes.

The certainty of evidence was rated as low according 
to the GRADE system, primarily due to the absence of a 
standardized diagnostic criteria for chronic periodonti-
tis, which hindered the ability to improve the level of evi-
dence. Furthermore, our subgroup analysis did not reveal 
any significant dose-response correlation with either clini-
cal attachment loss or depth of pocket, partially due to the 
limited number of studies that provided such data, and the 
fact that neither of the criteria alone is adequate to estab-
lish a clinical diagnosis of chronic periodontitis [46].

Fig. 2 The pooled Odds Ratio for association between H. pylori infection and Periodontal diseases occurrence by type of studies
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Fig. 3 Funnel plot and heterogeneity assessment of association between H. pylori infection and Periodontal diseases occurrence

Table 3 Subgroup analysis of the association between H. pylori infection and Periodontal diseases occurrence by type of study based, 
population, methods of sampling and detect

Variables Subgroups Number 
of study

Pooled Odds 
Ratio (95% CI)

Between Studies Between 
Subgroup

I square (%) P 
heterogeneity

Q Q P value

Type of study based Hospital Based 18 2.64 (1.94–3.59) 43.98 0.05 30.29 0.42 0.59

Community Based 7 2.29 (1.71–3.07) 66.41 0.03 14.25

Population General Population 4 1.94 (1.49–2.54) 54.65 0.09 6.43 3.87 0.43

Chronic Periodontal 15 2.57 (1.93–3.43) 36.07 0.07 22.34

Gastric Patients 6 3.49 (1.89–6.44) 56.76 0.05 11.84

 H. pylori detection Polymerase Chain Reaction (PCR) 13 2.47 (1.66–3.67) 48.01 0.04 22.14 2.65 0.27

Rapid Urease Test 10 2.80 (2.18–3.60) 22.85 0.14 13.43

Other (Serology or ELIZA) 2 1.74 (1.04–2.92) 83.09 0.02 5.92

Continents Asia 19 2.60 (2.05–3.31) 47.43 0.01 37.22 4.11 0.13

America 4 2.72 (1.45–5.25) 68.14 0.06 7.28

Europe 2 1.14 (0.53–1.47) 0.00 0.47 0.53

Periodontal Disease detection CPITN 1 1.29 (0.45–3.66) 0.00 - 0.00 28.55 0.00

Index of Greene and Vermillion 1 2.10 (1.03–4.28) 0.00 - 0.00

Not reported 6 3.59 (2.51–5.13) 0.00 0.62 3.54

Oral examination 3 4.90 (2.81–8.52) 49.35 0.14 3.95

Probing test and clinical attach-
ment loss

8 1.43 (1.13–1.82) 76.78 0.00 30.14

Probing test, Plaque index, Bleed-
ing index

2 2.57 (1.36–4.85) 0.00 0.96 0.00

Clinical attachment loss Not Reported 13 3.17 (2.46–4.09) 42.70 0.09 14.98 26.75 0.00

Attachment loss (mm) 2 3.04 (1.81–5.08) 0.00 0.57 0.32

> 4 mm 2 1.24 (0.86–1.79) 0.00 0.45 0.44

> 3 mm 4 1.27 (0.87–1.85) 24.76 0.29 9.17

Pocket status Not Reported 10 3.19 (2.43–4.18) 46.98 0.04 9.07 21.41 0.00

Pocket depth (mm) 2 3.04 (1.81–5.08) 0.00 0.32 0.75

> 5 2 1.54 (0.79–3.03) 0.00 0.48 0.50

> 3 3 1.29 (0.81–2.05) 79.88 0.00 14.99

> 4 4 1.44 (1.05–1.98) 12.73 3.44 0.33
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One of the main limitations of this study was the lack 
of evidence of a causal association between H. pylori 
infection and the PDs. In this meta-analysis, cross-
sectional analytical and case studies were reviewed 
and analyzed. To investigate the causal relationships in 
such non-interventional associations, the most impor-
tant and best type of studies are cohorts not included 
in this meta-analysis because no cohort study with a 
similar subject to this meta-analysis was found. Also, 
the included and selected primary studies analyzed the 
presence of H. pylori, both in the bacterial plaque and in 
the gastric mucosa, in different territories and different 
assessment methods were used; finally, some studies did 
not report data. Also, these studies for assessment PDs 
used different methods or not reported these methods 
obviously. So, authors decided to done subgroup analy-
sis based on various definition of these diseases. Results 
showed that rate of heterogeneity decreased by subgroup 
analysis. Therefore, the different definition of desired 
diseases in this meta-analysis has main factor to increase 
heterogeneity rate.

Conclusion
Based on the results of this meta-analysis, the asso-
ciation between H. pylori infection and the PDs is 
evident. This association is especially high in Asian 

and American societies, but to more closely examine 
the association and specially to determine the tempo-
ral and causal association between the two diseases, 
carefully designing a cohort study with a large sample 
size is necessary.
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