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Objective: Current research highlights periodontal dis-
ease as a systemic inflammatory condition that may
influence extra-oral diseases such as prostatic diseases,
which prompted us to explore the potential association.
To evaluate whether periodontal disease is associated
with an increased risk of prostatic disease, including
prostate cancer, benign prostatic hyperplasia (BPH),
and prostatitis.
Methods: A systematic search of observational studies
concerning the relationship between periodontal disease
and prostatic disease was performed in online databases
PubMed, Embase, Web of Science, Scopus, CENTRAL,
CNKI, and WanFang. Searches were conducted from
database inception to 31 July 2025. Pooled hazard ratio
(HR) or odds ratio (OR) with 95% confidence intervals
(CIs) were synthesized. Subgroup analysis was used to
detect the origin of heterogeneity, sensitivity analysis
was employed to evaluate the robustness of the results,

and publication bias analyses were also performed. R
software was used to perform statistical analyses.
Results: Sixteen studies that met the preset criteria
were included in this study. In the pooled analysis,
periodontal disease was associated with increased risk
of prostate cancer (HR = 1.23, 95%CI: 1.16–1.29,
p < 0.001) or BPH (OR = 1.55, 95%CI: 1.41–1.70,
p < 0.001). Sensitivity analysis confirmed the robust-
ness of the results. No obvious publication bias was found
in the meta-analysis. Only one cohort study reported
that chronic periodontitis increases the risk of prostatitis
(HR = 2.521, 95%CI: 1.685–4.005, p < 0.001). The
effect of periodontal treatment on prostatic disease is
still unclear.
Conclusions: The systematic review and meta-analysis
identified an observational association between periodon-
tal disease and increased risks of prostate cancer and
BPH. Because all included studies were observational,
these results indicate association rather than causation,
and further prospective and mechanistic studies are
required to clarify temporality and causality.

Key Words: Periodontal diseases, prostatic dis-
eases, prostatic neoplasms, prostatic hyperplasia,
systematic review, meta-analysis

Introduction

Prostatic diseases, including prostate cancer, pro-
statitis, and benign prostatic hyperplasia (BPH), are
common male urological conditions worldwide and
impose substantial morbidity. Prostate cancer is the
most frequently diagnosed cancer in males, with
incidence rates rising annually.1,2 It is estimated that
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there will be 1.47 million new cases and 0.397 mil-
lion deaths worldwide in 2022.2 Prostatitis and BPH
are inflammatory conditions of the prostate gland
that affect almost half of all men in their lifetime.3

The prostate diseases prevalence increases substan-
tially with age, contributing to significant morbidity,
reduced quality of life, and increased healthcare uti-
lization.4 Understanding modifiable risk factors for
these conditions is therefore of considerable clinical
and public health interest.

Periodontal disease is a polymicrobial chronic
inflammation, which mainly consists of gingivitis and
periodontitis that are associated with the damage of
the periodontal ligaments and collapse of the adja-
cent alveolar bone.5 Recent studies have shed light
on the relationship between periodontal disease and
systemic diseases, including cardiovascular disease,
arterial hypertension, diabetes mellitus, and some
extra-oral remote diseases, and have represented a
potential risk.5

Increasing mechanistic studies are attempting
to explain the biological link between periodontal
disease and prostate disease. Periodontitis is a
chronic inflammatory condition characterized by the
persistent dissemination of periodontal pathogens
and their virulence factors, which can induce
systemic inflammation.6 Common periodontal
pathogens, including Porphyromonas gingivalis
(P. gingivalis), have been identified in prostatic
fluid and tissue samples from patients with BPH
and concomitant periodontitis, suggesting the
existence of a potential oral–prostate microbial
axis.7,8 An experimental study has demonstrated that
P. gingivalis infection or its lipopolysaccharide can
activate the interleukin-6/interleukin-6 receptor α

(IL-6/IL-6Rα) signaling pathway, thereby amplifying
inflammatory responses and disrupting the balance
between cellular proliferation and apoptosis. These
processes may directly promote prostatic epithelial
and stromal hyperplasia, collagen deposition, and
tissue fibrosis.8 Alterations in the oral microbiome
and its associated metabolic profile, including the
upregulation of pro-inflammatory lipid metabolites
such as arachidonic acid, have been observed
in patients with both BPH and periodontitis.
These findings further support the involvement
of a microbiome–metabolite–inflammation axis in
disease progression.7 Emerging evidence suggests
that dysbiosis, particularly involving the oral
microbiome, may influence prostate pathology and
carcinogenesis by modulating systemic immune
responses and inflammatory signaling pathways,
thereby contributing to genitourinary diseases.9,10

Several epidemiological studies have explored the
potential link between periodontal disease and pro-
static conditions. A Taiwan population-based study
enrolling 683,854 participants revealed a higher risk
of prostate cancer in men with periodontal dis-
ease, however, no association was observed in an
Atherosclerosis Risk in Communities (ARIC) study
conducted in the USA from 1987 to 2012.11,12 Four
studies explored the risk of BPH in the community-
based population, three studies showed a higher risk
in those with periodontal disease,13–15 while the risk of
BPH was similar between the two groups in a cohort
study.16 In 2021, two meta-analyses provided evi-
dence that periodontal disease is associated with an
increased risk of prostate cancer.17,18 A meta-analysis
conducted in 2023 showed that periodontal disease
could not increase the risk of the incidence of prostate
inflammation.19 No meta-analysis on the association
between periodontal disease and BPH was found in
the databases we searched. With more studies based
on large populations on prostate cancer emerging,
interest in the role of periodontal disease in prostatic
disease has been strengthened. Hence, we conducted
a systematic review and meta-analysis to evaluate
the association between periodontal disease (expo-
sure) and major prostatic diseases (outcomes). The
aim of this meta-analysis is to discuss whether peri-
odontal disease is associated with increased risk of
prostate disease.

Methods

This systematic review/meta-analysis was
conducted following the PRISMA 2020 statement and
is registered with PROSPERO (CRD420251245649). A
completed PRISMA 2020 checklist is provided in the
Supplementary Material.

Eligibility criteria
To be included in the meta-analysis, studied should
met the following criteria: (1) studies on adult
populations; (2) studies with periodontal disease
(periodontitis and gingivitis) or its treatment as
exposure, and with prostatic disease risk, including
prostate cancer incidence or mortality, prostatitis and
BPH incidence as outcome; (3) observational studies
(cohort study, case-control study and cross-sectional
study), with prospective or retrospective design.
Studies were excluded for the following reasons: (1)
duplicated data; (2) data could not be obtained even
by contacting the original author. For studies on the
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same outcome involving subjects from the same pop-
ulation or community, only the most comprehensive
one was included.

Study search
Observational studies concerning the relationship
between periodontal disease and prostatic disease
were identified through searching PubMed, Embase,
CENTRAL, CNKI, and WanFang databases.
Electronic searches were conducted from database
inception to inception to 31 July 2025. The reference
lists of included studies, relevant published original
articles, and meta-analyses were also screened to
find any other qualified studies. The search terms
were structured as follows: (“periodontal disease”
OR periodontitis OR gingivitis OR periodont*) AND
(“prostatic disease” OR prostate cancer OR prostatitis
OR “benign prostatic hyperplasia”).

Study selection and data extraction
Titles and abstracts were screened by two authors (QL
and LW) according to eligibility criteria. After remov-
ing duplicated and irrelevant studies, the full texts of
the potentially eligible studies were then examined.
Disagreements were resolved through discussion
with the third author (DH).

Data was independently extracted by two authors
(YZ and SOY) using pre-designed Excel spreadsheets.
The information and data extracted from the included
studies were as follows: name of first author, year
of publication, country or location of study, study
period, study design, study population, sample size,
mean age of subjects, follow-up duration, ascertain-
ment of periodontal disease and prostatic disease,
and relevant data on outcomes.

For periodontal disease, we extracted the
case definitions used by each study, e.g., the
Centers for Disease Control and Prevention-
American Academy of Periodontology (CDC-AAP)
clinical criteria, dentist diagnosis recorded by the
International Classification of Diseases (ICD) codes,
self-report questionnaires. For prostatitis/prostatic
outcomes, we similarly extracted ascertainment
(ICD codes, urologist diagnosis, pathology
reports, B-ultrasonography or symptom
questionnaires).

To detect overlapping study populations, we
compared data sources, study periods, and pop-
ulation descriptions. When two studies used the
same underlying database and reported overlap-
ping populations/outcomes, we included the most
comprehensive study and excluded duplicates. If dis-
agreements occurred, a final consensus was finally

achieved through discussion. For each study, we
extracted effect estimates from the most fully adjusted
multivariable model. When multiple models were
reported, the model adjusting for the largest set of
clinically relevant confounders was selected.

Quality assessment
The quality of included cohort and case-control stud-
ies was assessed using the Newcastle–Ottawa (NOS)
quality assessment scale for cohort studies and case-
control studies,20 respectively. The NOS scale consists
of three aspects that evaluate “selection”, “compa-
rability”, and “exposure”. For each item within the
“selection” and “exposure” categories, a study can be
awarded a maximum of one star, and a maximum
of two stars can be given for “Comparability”. Stud-
ies with 0–3 stars are considered low quality, while
studies with 4–6 stars and 7–9 stars are considered
moderate- and high-quality. The quality of cross-
sectional studies was evaluated using the Joanna
Briggs Institute (JBI) critical appraisal checklists21 for
analytical cross-sectional studies. The JBI checklist
includes eight questions, and each question can be
answered with “yes”, “no”, “unclear”, or “Not appli-
cable”. “Yes” corresponds to one point, and total
scores are calculated for each study. We considered
studies with 0–3 scores as low risk, and those with 4–6
scores and 7–8 scores as moderate- and high-quality.
These two tools are still widely used in epidemiolog-
ical systematic reviews, are easy to operate, and are
comparable to previous similar reviews in this field.
Two authors (QL and JYY) independently assessed
the quality of all included studies. Disagreements in
ratings were resolved by discussion.

Statistical analysis
Effect estimates reported in the original studies (haz-
ard ratios [HRs], odds ratios [ORs], mortality rate
ratios [MRRs], etc.) were extracted with their 95%
confidence intervals (CI) and pooled separately with-
out conversion between effect types. We utilized a
random-effects model for meta-analyses. To maintain
methodological precision, HRs, ORs, and MRRs and
95% CI were pooled separately due to variations in
outcome definitions and measurement contexts. The
forest plot was generated using the ‘meta’ package in
R version 4.4.2. Heterogeneity was evaluated using
the I² statistic (with I² > 50% indicating substan-
tial heterogeneity) and the Q-test p-value (p < 0.1
indicating significant heterogeneity). Measures that
could not be harmonized (e.g., single-study MRRs
with unique definitions) were described qualitatively
rather than pooled. We performed separate analyses
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for prostate cancer, BPH, and prostatitis. Subgroup
analyses stratified by study design, mean age of
subjects, and quality assessment were conducted to
detect the origin of heterogeneity. Sensitivity analysis
was performed by omitting one study at a time to
evaluate the reliability of the results. Funnel plots
were constructed and visually assessed for the possi-
bility of publication biases. Egger’s and Begg’s tests
were also used to explore potential publication bias,
and p < 0.10 was considered suggestive of potential
small-study effects or publication bias. All statistical
analyses were performed using R 4.4.2 with the ‘meta’
package (version 8.0-1).

Results

Study selection
A total of 1428 studies were identified from the
online databases and other sources. 453 duplicated
studies were first removed, then 865 studies were
excluded after reviewing titles and abstracts. 110
potentially relevant studies with their full-text were
retrieved and carefully read for eligibility exam-
ination, in which 94 studies were eliminated for
ineligible publication type, duplicated data, insuf-
ficient or inappropriate data, and irrelevance. 16
studies were finally included in the systematic review.
The process of study selection is shown in Figure 1.

FIGURE 1. Flow diagram of study selection in the meta-analysis

10 Copyright © 2026 The Authors. Published by Tech Science Press; 33(1); February 2026
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Study characteristics
Characteristics of the studies included in the sys-
tematic review and meta-analysis are summarized
in Table 1. Among 16 included studies, all explored
the association between periodontal disease and pro-
static disease, and 12 for prostate cancer, 4 for BPH,
and 1 for prostatitis. These studies consist of 13 cohort
studies, 2 cross-sectional studies, and 1 case-control
study, which were published between 2013 and 2023
with a prospective or retrospective design. The mean
age of 60 years and above of the subjects was found
in 5 studies, and less than 60 years in 9 studies. The
follow-up period of 10 years or more was reported in
11 studies and less than 10 years in 2 studies. All the
studies reported the ascertainment of periodontal and
prostatic disease.

Quality assessment
The NOS scale was employed to assess the quality
of cohort (Table S1) and case-control studies (Table
S2). Among 13 cohort studies, 11 studies, for 5 with 9
stars, 2 with 8 stars and 4 with 7 stars, were considered
high quality, and 2 studies with 6 stars were rated
as of moderate quality. The one case-control study
with 6 stars was of moderate quality. The JBI checklist
was applied to assess the quality of 2 cross-sectional
studies. The quality of one study with 7 scores was
considered high and the other with 6 scores was
moderate (Table S3). In general, the results of quality
assessment indicated that all studies were of mod-
erate to high methodological quality and low risk
of bias.

Periodontal disease and prostate cancer
Eight cohort studies reported the risk of prostate can-
cer development. Of these, one study involving 1032
subjects reported that periodontitis did not increase
the risk of prostate cancer (OR = 1.734, 95%CI:
0.932–3.227, p = 0.082).23 Another study from Turkey
reported that periodontal disease increased the risk
of prostate cancer, with age- and sex-standardized
incidence rates (SIRs) of 1.84 (95%CI: 1.34–2.49,
p < 0.001).26 The remaining six cohort studies reported
HRs. One of these studies reported the prostate
cancer risk for mild, moderate, and severe periodon-
titis separately.12 Therefore, all three results were
included in our meta-analysis. The results showed
that periodontal disease increased the risk of prostate
cancer compared with individuals without periodon-
tal disease (HR = 1.23, 95%CI: 1.16–1.29, p < 0.001),
with moderate heterogeneity (I2 = 48.3%, p = 0.06)
(Figure 2).

Given potential heterogeneity, subgroup analy-
ses were conducted with stratification by study

design, mean age of the included populations, and
methodological quality. In prospective cohort studies,
heterogeneity was markedly reduced (I2 = 25.9%),
and the results indicate that periodontitis is not
associated with an increased risk of prostate can-
cer incidence (HR = 1.13, 95% CI 0.99–1.30). When
stratified by mean age (<60 vs. ≥60 years) and by
methodological quality, the direction of the associa-
tion remained positive across strata: HRs were 1.24
(95% CI 1.14–1.36) for populations under 60 years
and 1.12 (95% CI 0.94–1.32) for those 60 years or
older; and HRs were 1.22 (95% CI 1.16–1.28) for
high-quality studies and 1.47 (95% CI 1.04–2.07) for
moderate-quality studies.

Sensitivity analysis supported the robustness of
the association between periodontal disease and
prostate cancer (Fig. S1). Visual inspection of the
funnel plot revealed modest asymmetry (Fig. S2).
Egger’s test (p = 0.96) and Begg’s test (p = 0.80)
did not provide statistically significant evidence of
publication bias.

Three studies reported prostate cancer-specific
mortality risk.24,27,30 Because these studies used
different effect measures—HR, MRR, and OR—
a meta-analysis was not feasible. There were
notable differences in confounding control across
studies: Chung 202024 adjusted for age and sex only;
Heikkilä 201827 adjusted more broadly (including
age, sex, socioeconomic status, number of teeth,
dental treatments, oral health indices, periodontal
treatment, diabetes), and Hujoel 200330 adjusted
mainly for age and gender, with exposure definitions
spanning both periodontitis and gingivitis and
reporting different effect measures. Chung 202024

reported adjusted HR 1.34 (95% CI: 1.02–1.76),
indicating a statistically significant increased risk.
In contrast, Heikkilä 201827 reported adjusted
MRR 1.75 (95%CI: 0.63–4.87), and Hujoel 200330

reported periodontitis OR 1.81 (95%CI: 0.76–
4.34) and gingivitis OR 1.48 (95%CI: 0.56–3.94);
none reached statistical significance, reflecting
substantial imprecision.

Periodontal disease and BPH
Four studies evaluated the risk of BPH in individuals
with periodontal disease compared with those with-
out. Meta-analysis showed that periodontal disease
increased the risk of BPH (OR = 1.55, 95%CI: 1.41–
1.70), with no significant heterogeneity (I2 = 0.00%,
p = 0.679) (Figure 3). Sensitivity analyses supported
the meta-analytic result (Fig. S3). Because the num-
ber of studies was small, a funnel plot could not be
constructed. Egger’s test (p = 0.629) and Begg’s test
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FIGURE 2. Forest plot of the association between periodontal disease and prostate cancer. Data source
references.11,12,22,25,28,29

FIGURE 3. Forest plot of the association between periodontal disease and BPH. Data source reference13–16

(p = 0.654) did not provide statistically significant
evidence of publication bias.

Periodontal disease and prostatitis
Only one retrospective cohort examined prostatitis
as an outcome.16 This cohort included 16,530 partic-
ipants, with a mean age of approximately 64 years
and about 15 years of follow-up. In that study,
the exposure was physician-diagnosed chronic peri-
odontitis (identified by ICD codes). For prostatitis
as a standalone outcome, the adjusted HR was
2.521 (95% CI 1.685–4.005, p < 0.001). The mul-
tivariable model adjusted for age, marital status,
education, urbanization level, level of medical care,
and several comorbidities (hypertension, hyperlipi-
demia, depression, diabetes mellitus, coronary heart
disease, stroke, obesity, etc.). This study, therefore,
suggests a potential association between chronic peri-
odontitis and an increased risk of prostatitis, with

a stronger association for prostatitis; however, for
the composite outcome, significance was limited, and
the evidence comes from a single study, potentially
affected by observational bias, information bias, and
residual confounding.

Periodontal treatment and prostate disease
Three studies examined the impact of periodontal
therapy on prostate disease. A retrospective cohort
study by Hwang et al., using a health-insurance
database, included 116,706 patients with periodon-
tal disease.31 Compared with untreated individuals,
those who received conventional periodontal treat-
ment showed a significantly reduced overall cancer
risk. However, the risk of prostate cancer was higher
in the treatment group (HR 2.11, 95% CI 1.63–2.73,
p < 0.01), potentially reflecting more frequent PSA
screening among treated individuals.
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In contrast, Chen SH (2023)11 included a cohort
diagnosed with periodontal disease from 2000 to 2017
(N = 683,854; mean age 43 years; follow-up 12 years).
For incident prostate cancer, the adjusted HR in the
periodontal-treatment group was 0.60 (95% CI 0.45–
0.80), indicating a significantly reduced risk among
patients who received periodontal treatment.

A retrospective matched cohort using Taiwan’s
National Health Insurance Research Database
analyzed patients newly diagnosed with chronic
periodontitis between 2000 and 2015.16 Participants
were divided into a periodontal treatment group
(n = 5510) and an untreated group (n = 5510). Follow-
up through 2015 showed that after adjustment for
age, marital status, education, urbanization, level
of medical care, and comorbidities, the incidence of
BPH did not differ significantly between periodontal
treatment and non-treatment groups (adjusted HR
0.998, 95% CI 0.888–1.257). Similarly, the risk of
prostatitis remained unchanged (adjusted HR 0.967,
95% CI 0.690–1.362). Therefore, periodontal treatment
did not appear to reduce the risk of either BPH
or prostatitis.

Discussion

Recently, a variety of studies have proposed peri-
odontal disease as a risk indicator for prostate disease.
We once performed reviews to explore the association
between periodontal disease and prostatic disease, as
well as potential molecular and cellular mechanisms
of oral microbiota in prostatic disease. Although the
role of oral microbiota in various diseases has been
reported in both experimental animals and humans,
indicating that oral microbiota may regulate the pro-
gression of prostatic disease through direct (distant
dissemination of oral pathobionts) or indirect path-
ways (inflammation and immune dysregulation), the
underlying mechanisms remain elucidated.7,32,33

Several biological mechanisms have been pro-
posed: (1) pathogens or their components may
disseminate to the prostate via the bloodstream or
lymphatic system, thereby directly inducing local
inflammation;34 (2) chronic periodontal inflammation
may trigger a systemic inflammatory response that
alters the prostatic microenvironment;8 and (3) peri-
odontal disease may influence the urogenital system
through alterations in oral microbiota composition
and related metabolites.7 Furthermore, aging may
represent a key factor linking periodontal disease
and prostate disease. Both conditions are highly
prevalent among older men and are closely associ-
ated with immunosenescence and chronic low-grade

systemic inflammation.35–37 Periodontal disease may
exacerbate the age-related inflammatory burden by
persistently releasing pro-inflammatory cytokines
and microbial products, thereby amplifying inflam-
matory signaling within prostatic tissue.38,39

In addition to inflammation, emerging evidence
suggests that microbiota-metabolite-host interactions
play a role in regulating the oral-prostate axis.40–42

Periodontal dysbiosis can influence distant organs
not only through direct microbial dissemination but
also via systemic metabolic alterations.43 Changes
in lipid mediators, short-chain fatty acids, and
oxidative stress-related metabolites associated with
periodontal disease may modulate androgen sig-
naling, stromal-epithelial interactions, and fibrotic
processes within the prostate.8,42–46 These mechanisms
are particularly relevant to BPH, which is increas-
ingly recognized as a fibroinflammatory condition
rather than a purely hormone-driven disorder. These
mechanisms are supported in part by animal and
histological studies; however, further validation in
human populations is required.

The epidemiological relationship between peri-
odontal and prostatic disease also attracted increasing
attention, however, conflicting results were shared
in several studies.13,14,19 By analyzing the data from
the Taiwan National Health Insurance Database, Fu
E reported that the patients with periodontitis had a
higher risk of prostate disorder in 2021,16 and Chen
SH revealed a higher risk of prostate cancer in men
with periodontitis in 2023.11 We conducted a cross-
sectional study in 2019 and found the relationship
between periodontal disease and BPH.14 In addition,
a retrospective cohort study published in 2023 involv-
ing 19,782 outpatients from the UK demonstrated
a significant association between chronic gingivitis
and prostate cancer.22 On the contrary, no associations
were observed between periodontitis and prostate
cancer in a cohort study followed up for more than
30 years in Sweden.23 And a prospective cohort study
of 19,933 subjects conducted in the USA also showed
that periodontitis was not associated with prostate
cancer.28

The newly published large population-based
studies with previous studies on the association
between periodontal disease and prostatic disease
were included in the meta-analysis with the aim
of examining if periodontal disease is related to
increased risk of prostatic disease. One studies47

exploring the risk of prostate cancer was excluded
because of the same data sources and outcome
measures as Chen SH’s study in 2023.11 The data
sources of the two studies26,48 were consistent and
partially duplicated, the more comprehensive one26
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was included. The study of Lee JH49 was excluded
for reporting the same outcome using the data
from the National Health Insurance Service–Elderly
Cohort (NHIS-EC) database, as Kim DH’s study.25

Three studies performed by Michaud DS were
retrieved,12,28,50 two studies were included accord-
ing to the inclusion criteria.12,28 Finally, a total of
16 observational studies were included in this sys-
tematic review and found that periodontal disease
could increase the risk of prostatic disease, either for
prostate cancer or BPH. Subgroup analyses stratified
by study design, mean age of subjects, follow-up
period and methodological quality also achieved sim-
ilar results, whereas no significant difference was
observed in subgroups with a prospective design and
with subjects aged 60 years or older. Which is worthy
of our attention, the conflicting effects in different
subgroups did not necessarily mean that there is no
relationship between periodontal disease and pro-
static disease in certain subgroups, which may be
explained by limited studies and rare outcome events.
Sensitivity analyses further confirmed the robustness
of our findings. However, the source of heterogeneity
across the studies could not be clearly illustrated
through subgroup and sensitivity analyses. And the
analysis of the association between periodontal dis-
ease and prostatitis could not be carried out due to
the limited data reported in the included studies.

Previous meta-analyses on this topic were also
reviewed. 4 cohort studies and 3 case-control studies
were combined to analyze the association between
periodontal disease and prostate inflammation in the
meta-analysis by Ortíz de Urbina Comerón et al.19

The pooled risk estimate of 4 cohort studies indicated
the absence of a significant association, whereas 3
case-control studies exhibited a statistically signifi-
cant association. Due to a small number of articles
included, the evidence is not enough to define the
effect of periodontal disease on prostatic disease
in this meta-analysis, indicating that periodontal
disease could not increase the risk of prostate inflam-
mation. 2 meta-analyses in 2021 investigated the
association between periodontal disease and prostate
cancer, with 9 cohort studies and 7 cohort or case-
control studies included, respectively.17,18 And they
both demonstrated that periodontal disease is asso-
ciated with an increased risk of prostate cancer.
In our study, we included more recently published
large-scale studies, including 2 cross-sectional stud-
ies, and removed those studies with duplicated data
compared to recent research. Considering the new
findings of the role of periodontal disease in prostatic
disease, and what’s more, we separately analyze the
association between periodontal disease and prostate

cancer, as well as BPH, and found that periodontal
disease could increase the risk, either prostate cancer
or BPH. And we also attempted to search for sources
of between-study heterogeneity through subgroup
and sensitivity analyses. Although the stratification
according to study design, mean age of subjects,
follow-up period, and methodological quality could
not be used to explain the source of heterogeneity, the
reliability of the findings was confirmed by sensitivity
analysis. In terms of the high heterogeneity among
the studies, it may be explained by the differences
in the ascertainment of periodontal and prostatic
disease, severity of periodontal disease, or adjusted
variables included in the analytical model between
studies, which needs to be further tested as more
information is refined.

From an epidemiological perspective, it is impor-
tant to consider the challenges of causal inference
when interpreting the observed association between
periodontal disease and prostatic diseases. Most
available evidence, including the studies synthesized
in the present meta-analysis, is derived from obser-
vational designs, which are inherently susceptible
to confounding and reverse causality. For exam-
ple, men with prostatic diseases may have reduced
health-seeking behaviors, impaired self-care capac-
ity, or shared lifestyle risk factors such as smoking,
obesity, and metabolic diseases, all of which may con-
tribute to poorer periodontal health. Although most
included studies adjusted for major confounders,
residual confounding cannot be completely excluded.
Therefore, the observed association should be inter-
preted as an indicator of increased risk rather than
direct causation.

The association between periodontal therapy and
prostate disease remains inconclusive. Only a single
large-scale cohort study reported an increased risk of
prostate cancer among individuals undergoing regu-
lar periodontal treatment; however, this finding may
have been confounded by more frequent PSA test-
ing in the treated group.31 A prospective study from
Germany enrolled 47 patients with asymptomatic
chronic periodontitis and assessed PSA levels before
and after periodontal therapy.51 The results indicated
that periodontal treatment had no significant effect
on total PSA, free PSA, or the fPSA/tPSA ratio. Inter-
estingly, PSA concentrations were lower in smokers
than in non-smokers, suggesting that smoking may
act as a confounding factor in PSA assessment.
These findings do not support a direct effect of peri-
odontal therapy on PSA levels.51 In an American
study, 27 men with chronic periodontitis received
non-surgical periodontal treatment.52 Following ther-
apy, participants exhibited significant improvements
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in clinical periodontal parameters and a marked
reduction in International Prostate Symptom Score
(IPSS). Notably, among patients with elevated base-
line PSA levels (>4 ng/mL), average serum PSA
levels decreased significantly compared to those with
lower PSA levels (≤4 ng/mL). These findings suggest
that periodontal therapy may improve urinary symp-
toms and have a beneficial effect on prostate health,
particularly in individuals with chronic prostatitis.52

The strengths of this study include: (1) the
inclusion of recently developed, large-scale
population-based cohort and registry studies, thereby
enhancing the volume and generalizability of the
evidence; (2) the conduct of separate meta-analyses
for prostate cancer and BPH, which facilitates clearer
differentiation between disease-specific outcomes;
and (3) the application of prespecified sensitivity
and subgroup analyses (e.g., study design, age
stratification, and methodological quality) to explore
potential sources of heterogeneity. From a clinical
perspective, a reproducible association between
periodontal disease and prostate disease would
suggest that oral health management may represent a
component of comprehensive male health strategies.
However, caution is warranted, as the current
evidence is derived primarily from observational
studies and does not establish causality.

Future research should aim to address several key
gaps. First, prospective cohort studies with repeated
assessments of periodontal status and prostate dis-
eases would improve the level of evidence. Second,
standardized and validated diagnostic criteria for
both periodontal and prostate diseases are essential
to enhance comparability across studies. Third, inte-
grative studies combining epidemiological data with
microbiome profiling, metabolomics, and immune
phenotyping may help clarify the mechanistic path-
ways linking oral and prostatic health. Finally,
stratified analyses by age, metabolic status, and
inflammatory biomarkers may identify susceptible
subpopulations who could benefit most from tar-
geted preventive strategies.

Limitations

Although more recent studies with moderate- to
high-quality evidence were included, which may
make this meta-analysis the most comprehensive one
concerning the association between periodontal dis-
ease and prostatic disease, there were still several
limitations. First, all included studies were observa-
tional in design and therefore cannot establish causal

relationships. Second, the diagnostic criteria for peri-
odontal and prostate diseases varied substantially
across studies, which may have led to non-differential
misclassification of exposures or outcomes. Third, the
sets of confounding variables adjusted for differed
among studies, and residual confounding may have
influenced the effect estimates. Finally, the evidence
for certain outcomes, such as prostatitis, was limited
and based on a single study.

Conclusions

This systematic review and meta-analysis demon-
strate that periodontal disease is associated with
an increased risk of major prostatic diseases, par-
ticularly prostate cancer and BPH. These findings
highlight a potential link between oral health and
male urological conditions and underscore the impor-
tance of considering periodontal status in the broader
assessment of men’s health. Further high-quality
prospective studies and mechanistic investigations
are needed to delineate the pathways underlying this
association and to clarify its clinical implications.
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