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ABSTRACT

INTRODUCTION: The present study was conducted to evaluate the association between 
periodontitis and sperm quality.
METHODS: A systematic review and meta-analysis of any observational studies published from 
inception to August 2024 in Scopus, PubMed, ScienceDirect, EBSCO, and Google Scholar was 
performed. A JBI checklist was used to assess the risk of bias. Statistical analysis was performed 
using Stata version 17. Fixed- or random-effects model meta-analyses were used and reported as 
pooled odds ratio (OR) and 95% confidence interval (CI).
RESULTS: Six studies involving 987 men aged ≥21 years were included in the systematic review, 
and four of them were included in the meta-analysis. Periodontitis was significantly associated 
with any sperm abnormalities (OR = 1.86; 95% CI = 1.32-2.60; p = 0.0003). In subgroup analysis, 
significant associations were found between periodontitis and sperm quality in Asian populations 
(OR = 2.13; 95% CI = 1.48-3.07; p = 0.0001) and subnormal sperm count (OR = 2.08; 95% CI = 1.03-
4.23; p = 0.04). When stratified by the severity, moderate-to-severe periodontitis was associated 
with sperm quality (OR = 2.76; 95% CI = 1.78-4.26; p = 0.0000).
CONCLUSION: This study shows that periodontitis is associated with any sperm abnormalities.
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INTRODUCTION

Periodontitis is a chronic, multifactorial 
inflammatory disease that affects the 
periodontium, the tissue supporting tooth 

structure [1]. In general, periodontitis is caused by 
plaque and pathogens, which subsequently lead to 
uncontrolled inflammation [2,3], resulting in the 
destruction of periodontal tissues and inhibition 
of effective bacterial clearance [4]. Periodontitis is 
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one of the most common diseases and has become 
a global public health concern [5]. Between 2011-
2020, periodontitis was estimated to affect 62% 
of the global adult population, with 23.6% having 
severe periodontitis [6]. Furthermore, periodontitis 
has significantly contributed to the global disease 
burden over the past three decades, with 1.1 
billion cases of severe periodontitis reported in 
2019 and continuing to increase [7]. Numerous 
studies have also reported an association between 
periodontitis and various systemic diseases [8–12]. 
Therefore, periodontitis must be addressed due to 
its detrimental effects on general health.
The World Health Organization (WHO) defines male 
infertility as the inability of a man to impregnate 
a fertile woman for at least one year with regular 
sexual frequency without using contraception 
[13,14]. Analysis of reported data from the 2019 
global burden of disease on male infertility globally 
showed a 19% increase compared to 1990. The 
article also reported that male infertility increased 
the most in the 30-34 age range [15]. In general, 
the causes of male infertility include endocrine/
hormonal disorders, sperm duct abnormalities, 
idiopathic, and primary defects in testicles. 
Problems in the testicles are the most common in 
male infertility, 65-80% of all cases. This is related 
to abnormalities in sperm parameters even 
without other underlying causes [13]. Inadequate 
sperm quality, including low sperm production, 
poor motility, and abnormal sperm morphology, 
are the main causes of male infertility that have 
been widely described in several publications. 
Bacterial or viral infections are believed to be one 
of the direct causes of male infertility. Infectious 
agents can directly damage the seminiferous 
tubules of the testis. Swelling of the testicles 
due to local infection by these infectious agents 
increases intratesticular pressure, leading to 
decreased blood flow and, subsequently, tissue 
ischemia. Lack of oxygen disrupts cell metabolism, 
and most cannot carry out the spermatogenesis 

process properly. Chronic infection has also been 
reported to cause testicular atrophy in adults [16–
18]. Additionally, an unhealthy lifestyle, including 
smoking, excessive alcohol intake, and obesity, can 
further worsen sperm quality [19,20].
Previous studies have reported a possible link 
between periodontal disease and male infertility 
[21–23]. These findings are supported by 
evidence suggesting shared risk factors between 
periodontitis and male infertility, including 
smoking/tobacco use, alcohol consumption, 
diabetes, psychological stress, and obesity [20,24–
27]. Systemic inflammation and periodontal 
pathogens are recognized as mechanisms 
explaining the association between periodontitis 
and impaired sperm quality [28]. Furthermore, 
a systematic review suggested a possible 
relationship between periodontitis and sperm 
quality [29]. However, so far, no meta-analysis 
has been conducted on the relationship between 
periodontitis and decreased sperm quality. In 
addition, a systematic review conducted by 
Lecaplain and colleagues [29] concluded that this 
relationship remains unclear and requires further 
evidence. Therefore, the present study aims to 
conduct a systematic review with meta-analysis 
to provide a comprehensive understanding of the 
relationship between periodontitis and sperm 
quality.

METHODS

Study design
This study was a systematic review and meta-
analysis following the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines [30]. It was registered with PROSPERO 
under the registration number: CRD42024625340.

Research question
The research question in this study was “What is 
the association between periodontitis and sperm 

Ridho et al. Association between periodontitis and sperm quality

Element Details

Population Adult male population

Exposure Clinically diagnosed periodontitis

Comparison Men without periodontitis or healthy controls

Outcomes Sperm parameters

Study Cross-sectional, cohort, and case-control studies

Table 1: PECOS framework.
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quality?”. In addressing the research questions, 
we used the population, exposure, comparison, 
outcomes, and study (PECOS) framework 
described in Table 1.

Search strategy
Five electronic databases, including Scopus, 
PubMed, ScienceDirect, EBSCO, and Google 
Scholar, and citation search, were used in the 
study for literature search. A literature search 
was performed using the following keyword 
combinations: periodontitis, periodontal, 
periodontal disease, sperm, semen, male 
infertility, infertility, fertility, and sexual, and using 
Boolean operators (AND, OR) to combine relevant 
keywords. All studies published from inception to 
August 2024 were considered in this study.

Eligibility criteria
Studies included in this research had to meet 
the established inclusion criteria, including 1) 
any observational studies (cross-sectional, case-
control, or cohort studies), 2) participants were 
those diagnosed with periodontitis, 3) study 
controls were those who were periodontally 
healthy, 4) studies reporting estimates with 95% 
confidence intervals (CI), and 5) peer-reviewed 
and full-text. In contrast, studies that were review 
articles, commentaries, editorials, experimental 
studies, case reports, case series, and studies 
that only published abstracts were excluded. 
There were no other restraints in study selection, 
including publication year and language; therefore, 
all articles published until August 2024 were 
considered for inclusion.

Risk of bias assessment
Risk of bias assessment in included studies was 
performed using the Joanna Briggs Institute (JBI) 
critical appraisal tool. In this study, we used JBI for 
cross-sectional consisting of eight questions and 
JBI for case-control with 10 questions, with green, 
yellow, and red indicating low, moderate, and high 
risk of bias, respectively. The assessment was 
performed by two reviewers (FMR and RA). If there 
was any disagreement, we discussed carefully to 
reach a consensus with a third author (SMC).

Data pre-processing
Given the varying definitions of periodontitis 
across studies, we determined the definition of 
periodontitis so that the combined effect size 

would provide reasonable results. Periodontitis 
was defined as probing depth (PD) ≥4 mm or 
clinical attachment loss (CAL) ≥1 mm in at least 
one tooth. If the periodontitis examination did 
not involve CAL but involved radiographic alveolar 
bone loss (ABL), then a radiographic ABL of at least 
<15% or approximately coronal third is considered 
periodontitis [31]. In diagnosing periodontitis 
using the community periodontal index of 
treatment need (CPITN), we defined codes 3 and 4 
as periodontitis, according to research conducted 
by Nwhator et al. [32]. Furthermore, to determine 
sperm abnormalities, we used the standard 
definition by WHO regarding sperm abnormalities 
[33].

Data extraction
Data on both studies included in the qualitative 
and quantitative synthesis were extracted in tables 
consisting of references/authors, country, study 
design, sample size, age, periodontitis diagnostic 
method, semen analysis method, and study 
results.

Statistical analysis
Stata version 17 (StataCorp LLC, College Station, 
Texas, USA) was used for the statistical analysis. 
Study heterogeneity was analyzed with the 
provisions of low and high heterogeneity if the I2 
values were ≤50% and >50%, respectively. In cases 
of low heterogeneity (I2 ≤50% or p≥0.1), a fixed-
effects model was used. Conversely, a random-
effects model was used when heterogeneity was 
high (I2 >50% or p<0.1) [34]. All findings were 
reported as odds ratios (OR) with 95% CI and 
presented in pooled OR and 95% CI with forest 
plots, with a p-value of <0.05 defined as statistically 
significant. A funnel plot was not used in this study 
because the number of studies included in this 
meta-analysis was less than 10 studies [35]. A 
sensitivity analysis was carried out to determine 
the robustness of the results of the meta-analysis. 
It was performed using the leave-one-out 
method by removing each study sequentially and 
reanalyzing the remaining data set to determine 
whether there was a significant difference in OR 
and 95% CI [36].

RESULTS

Study selection
A literature search in electronic databases identified 
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800 articles. Any duplicates were removed using 
Mendeley reference manager software, leaving 
748 records. In the initial screening, we excluded 
669 articles, resulting in 79 studies. In further 
evaluation of titles and abstracts, 66 papers were 
excluded due to irrelevance to this study, leaving 
13 articles for eligibility assessment. Of the 13 
articles, two were excluded due to the irrelevance 
of the research objectives. Five others were review 
studies, and one was due to the same dataset 
use. This resulted in five remaining studies from 
electronic databases. We also identified studies 
through citation searches and found one study. 
Finally, a total of six studies were included in the 
qualitative review, and four of those included were 
retrieved in the meta-analysis. The entire flow of 
this study selection is depicted in Figure 1.

Characteristics of included studies
Six articles involving 987 male participants aged 
≥21 years were finally included in this study. They 
consisted of five cross-sectional studies [32,37–
40] and one case-control study [41]. The studies 
were conducted in several countries, including 
China [40,41], Hungary [39], Israel [38], Nigeria 
[32], and India [37]. However, only four studies 
[32,39–41] were included in the meta-analysis. 
The rest were excluded from the meta-analysis 

because the studies did not compare periodontitis 
and periodontally healthy groups [37], and did not 
report data clearly or estimate with 95% CI [38]; 
however, they were included in the qualitative 
synthesis because of the relevance of their findings 
to the research questions that will support the 
results of this meta-analysis. All characteristics of 
eligible studies are summarized in Table 2.

Risk of bias assessment of included studies
We further evaluated the included studies for 
their risk of bias using the JBI checklist. Based on 
the risk of assessment, all studies showed a low 
to moderate risk of bias. No questions in the JBI 
checklist were considered high risk for all studies. 
The risk of bias summary is shown in Figure 2.

Association between periodontitis and any 
sperm abnormalities
Four studies [32,39–41] met the criteria for 
inclusion in the quantitative synthesis. The results 
of the fixed-effects model meta-analysis showed 
that periodontitis was significantly associated 
with any sperm abnormalities (OR = 1.86; 95% CI 
= 1.32-2.60; p = 0.0003) (Figure 3). Clinically, this 
finding suggests that men with periodontitis have 
approximately 86% higher odds of experiencing 
sperm abnormalities compared to men with 

Figure 1: PRISMA flowchart
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healthy periodontal tissue. This pooled effect size 
may have important implications in clinical practice, 
especially in populations where periodontitis 

is prevalent, highlighting the potential role of 
oral health screening as part of male infertility 
evaluation.

Authors Country Study 
design

Sample 
size

Age 
(years)

Periodontitis 
diagnosis

Sperm analysis 
parameters Results

Zhu et al. 
[40]

China Cross-
sectional

360 22-46 PD ≥4 mm, CAL ≥1 
mm, radiographic 
ABL not exceeding 
1/3 of the root 
length (mild), 
exceeding 1/3 but 
not exceeding 1/2 
of the root length 
(moderate) or 
exceeding 1/2 or 
2/3 of the root 
length (severe).

Sperm 
concentration, 
motility, viability, 
and deformity

Chronic periodontitis 
was significantly 
associated with male 
infertility, characterized 
by deterioration in 
sperm quality.

Klinger et al. 
[38]

Israel Cross-
sectional

75 Mean: 
32.7

PD ≥4 mm, CAL ≥1 
mm.

Ejaculate 
volume, sperm 
concentration, 
overall and 
progressive motility, 
morphology, 
and white cells 
presence

There was a 
possible relationship 
between infertility 
and decreased 
semen quality, and 
periodontal infection.

Nwhator et 
al. [32]

Nigeria Cross-
sectional

76 27-56 CPITN score with 
codes 3 and 4.

Sperm count and 
motility

Chronic periodontitis 
and poor oral hygiene 
were significantly 
associated with 
subnormal sperm 
count.

Práger et al. 
[39]

Hungary Cross-
sectional

199 PD ≥4 mm, BOP 
≥50% of teeth.

Sperm morphology, 
motility, progressive 
and non-
progressive motility, 
concentration, and 
total count

Some clinical 
features of poor 
periodontal disease 
were associated with 
abnormalities in sperm 
count.

Chidambar et 
al. [37]

India Cross-
sectional

85 21-45 PD ≥4 mm, CAL ≥1 
mm.

Ejaculate 
volume, sperm 
concentration, 
motility, 
morphology, and 
the white cell 
presence.

There was a link 
between decreased 
sperm quality 
and infertility and 
periodontal disease.

Tao et al. [41] China Case-
control

192 (125 
men in the 
case group 
and 67 
men in the 
healthy 
control 
group)

PD ≥4 mm, CAL ≥3 
mm.

Sperm 
concentration, 
count, and 
progressive and 
non-progressive 
motility

Periodontitis was 
associated with 
abnormalities of semen 
and sperm motility.

Table 2: Characteristics of included studies.

Abbreviation: ABL, alveolar bone loss; CAL, clinical attachment loss; CPITN, community periodontal index of treatment 
need; GI, gingival index; NA, unavailable; PD, probing depth.
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Subgroup analysis
Subgroup meta-analyses were performed stratified 
by country region, study design, periodontitis 
severity, and sperm abnormality parameters. All 
subgroup analyses are described in Table 3.

Based on country region, periodontitis was 

significantly associated with decreased sperm 
quality in Asian populations (OR = 2.13; 95% CI 
= 1.48-3.07; p = 0.0001); however, it was not 
significant in African (OR = 1.91; 95% CI = 0.11-
33.35; p = 0.66) and European populations (OR = 
0.81; 95% CI = 0.33-1.99; p = 0.67). Meta-analysis 
of subgroups stratified by study design, significant 

Figure 2: Risk of bias summary using JBI checklist: cross-sectional studies (A) and case-control study (B).

Figure 3: Forest plot of the association between periodontitis and any sperm abnormalities
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associations between periodontitis and sperm 
quality were observed in studies with both cross-
sectional (OR = 1.71; 95% CI = 1.16-2.51; p = 0.007) 
and case-control study designs (OR = 2.44; 95% CI 
= 1.22-4.87; p = 0.01). In subgroup analysis based 
on periodontitis severity, mild periodontitis was 
not significantly associated with sperm quality (OR 
= 1.58; 95% CI = 0.99-2.53; p = 0.06); however, 
moderate-to-severe periodontitis was significantly 
associated with any sperm abnormality (OR = 2.76; 
95% CI = 1.78-4.26; p = 0.0000). Finally, when the 
analysis stratified by abnormal sperm parameters, 

periodontitis was significantly associated with 
subnormal sperm count (OR = 2.08; 95% CI = 1.03-
4.23; p = 0.04), but not significantly associated with 
sperm progressive motility (OR = 1.34; 95% CI = 
0.65-2.80; p = 0.43), total motility (OR = 1.00; 95% 
CI = 0.95-1.05; p = 0.97), and sperm concentration 
(OR = 1.00; 95% CI = 0.99-1.01; p = 0.99).
Sensitivity analysis
A sensitivity analysis was performed by removing 
each study one by one to evaluate the robustness 
of the meta-analysis test results (Figure 4). The 
results of the sensitivity analysis showed that the 

Subgroup
Studies

(n)
OR (95% CI) p-value

Heterogeneity

p I2 (%)

Overall 4 1.86 (1.32-2.60) 0.0003 0.26 25.38

Country

Asia 2 2.13 (1.48-3.07) 0.0001 0.65 0.00

Africa 1 1.91 (0.11-33.35) 0.66 NA NA

Europe 1 0.81 (0.33-1.99) 0.67 NA NA

Study design

Cross-sectional 3 1.71 (1.16-2.51) 0.007 0.20 38.15

Case-control 1 2.44 (1.22-4.87) 0.01 NA NA

Severity of periodontitis

Mild 2 1.58 (0.99-2.53) 0.06 0.46 0.00

Moderate-severe 2 2.76 (1.78-4.26) 0.0000 0.58 0.00

Abnormal sperm parameters

Subnormal sperm count 3 2.08 (1.03-4.23) 0.04 0.90 0.00

Progressive motility 2 1.34 (0.65-2.80) 0.43 0.04 76.64

Total motility 2 1.00 (0.95-1.05) 0.97 0.20 37.89

Sperm concentration 2 1.00 (0.99-1.01) 0.99 0.20 38.21

Table 3: Subgroup analysis of the association between periodontitis and sperm quality

Figure 4: Leave-one-out analysis of sensitivity
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removal of studies conducted by Zhu et al. [40] 
had a significant impact on pooled OR and 95% CI. 
However, after considering the results of the risk of 
bias assessment, which showed that the study had 
a moderate risk of bias, we did not exclude it from 
the meta-analysis. The less robust sensitivity test 
results require this meta-analysis to be interpreted 
with caution.

DISCUSSION

This meta-analysis is the first study conducted to 
evaluate the association between periodontitis and 
sperm quality. Previously, there was a systematic 
review [29] that reported a possible relationship 
between periodontitis and semen quality, but 
a meta-analysis was needed to conclude with 
certainty. Therefore, this study was conducted to 
provide the latest systematic review with meta-
analysis.
The results of this meta-analysis showed that 
periodontitis was significantly associated with 
any sperm abnormalities. Subgroup analysis 
showed that periodontitis was also significantly 
associated when stratified by study design. In 
addition, subgroup analysis also found that the 
more severe the periodontitis, the higher the 
incidence of any sperm abnormality, indicated by 
a significant association between moderate-to-
severe periodontitis and any sperm abnormality. 
However, in subgroup analysis based on sperm 
quality parameters, periodontitis was found to be 
associated with only one parameter, subnormal 
sperm count, and no significant association 
was observed between periodontitis and other 
sperm quality parameters. The limited number of 
studies, small sample size, and high heterogeneity 
between studies are believed to influence the 
results of this subgroup meta-analysis. The 
heterogeneity observed among included studies in 
subgroup analysis may be attributed to differences 
in diagnostic criteria for both periodontitis and 
sperm abnormalities. For instance, while some 
studies used PD and BOP to define periodontitis, 
others incorporated CAL. Similarly, semen analysis 
protocols and classification thresholds varied 
slightly across studies, potentially influencing 
the results. These discrepancies highlight the 
need for standardized diagnostic protocols in 
future research to ensure more consistent and 
comparable findings.
Two other studies included in the qualitative 

synthesis reported different results. A statistically 
significant association between periodontitis and 
oligospermia compared to those diagnosed with 
gingivitis was demonstrated in one study [37]. 
The study also reported statistically significant 
differences where periodontitis patients had 
higher sperm sub-motility, lower ejaculate volume, 
and lower sperm morphology scores. However, 
in contrast to previous studies, Klingers and 
colleagues [38] found no significant relationship 
between periodontitis or periodontal parameters 
and sperm count and motility. Although the 
findings from these two qualitatively reviewed 
studies are not completely consistent, there is 
preliminary evidence to suggest that periodontitis 
may be associated with certain aspects of impaired 
sperm quality.
Periodontitis is defined by CAL or radiographic 
ABL, PD, as well as BOP, furcation involvement, 
tooth mobility, and periodontitis-related tooth 
loss [31,42]. All included studies used standard 
periodontitis diagnostic methods. Five studies 
involved measurements of CAL, PD, and BOP 
[37–41]. Only one of the five studies [40] added 
radiographic ABL to the diagnostic criteria for 
periodontitis. Another study used the CPITN 
score [32]. CPITN is considered effective and valid 
for diagnosing periodontitis because it involves 
PD and BOP measurements [43]. Nevertheless, 
we strongly recommend that future studies use 
the new criteria and classification of periodontal 
disease [31,44].
Various pathological mechanisms by which 
periodontal disease and periodontal-related 
inflammation affect sperm quality were observed. 
Studies have proposed bacteriospermia and 
periodontal cytokine production as mechanisms 
by which both reduce sperm quality and increase 
male infertility [45]. A previous study found an 
identical bacterial spectrum identified from the 
oral cavity and spermiogram. The paper also 
explained that sperm analysis parameters such 
as motility, morphology, and sperm concentration 
improved significantly after treatment for oral 
infections [46]. In addition, chronic periodontitis 
and periodontal pathogens cause significant 
increases in serum levels of tumor necrosis factor 
(TNF)-α, interferon (IFN)-γ, interleukin (IL)-1, 
and IL-6, further increasing the risk of systemic 
inflammation and other chronic diseases [47–
50]. A study, again, proved that there are various 
cytokines in male semen, and an imbalance 
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between them is believed to reduce sperm quality 
[51].
Furthermore, periodontitis has been shown to 
increase the number of oral neutrophils, including 
oral polymorphonuclear neutrophils (PMNs). 
Increased oral PMNs are associated with the 
occurrence of oral cavity inflammation and the 
severity of periodontitis [52]. This is in accordance 
with a study that reported an increase in the number 
of oral PMNs found in periodontitis patients [53]. 
A cross-sectional study reported that increased 
oral PMN levels had a significant effect on male 
infertility as assessed by decreased sperm motility, 
decreased normal sperm morphology, semen 
PMN, and sperm DNA fragmentation index [54]. 
Furthermore, increased oral PMN in periodontitis 
leads to excessive reactive oxygen species (ROS) 
production [55]. This excessive production of 
ROS is what then has the potential to cause DNA 
damage, increasing the risk of infertility, which is 
characterized by poor sperm quality, miscarriage, 
and/or genetically inherited mutations [56–58]. 
Thus, so far, we underline that bacteriospermia and 
increased levels of inflammatory cytokines from 
periodontal pathogens in plasma and semen are 
the main mechanisms proposed in the occurrence 
of sperm quality abnormalities.
The findings of this study may lead to significant 
changes in both dental and reproductive health 
practices. If the association between periodontitis 
and impaired sperm quality is confirmed through 
future studies, periodontal evaluation could 
become a routine component of the infertility 
work-up in men, particularly in idiopathic cases. 
Integrating periodontal assessment into fertility 
clinics may aid in identifying modifiable oral 
health conditions that contribute to subfertility, 
while early intervention through periodontal 
therapy could offer a cost-effective approach to 
improving semen parameters. From a public health 
standpoint, our findings highlight the potential 
for oral health promotion to be integrated into 
reproductive health education. Encouraging 
proper oral hygiene and regular dental check-
ups may serve as preventive strategies aimed 
at improving male fertility outcomes. Thus, an 
interdisciplinary collaboration between dental 
professionals, reproductive health practitioners, 
and public health stakeholders is essential to 
develop comprehensive strategies that address 
both oral and reproductive health simultaneously.
The strengths of this study include a comprehensive 

literature search in which we used five electronic 
databases and manual searches to reduce the 
risk of missing studies, which could affect the risk 
of study selection bias. The results of the study 
quality evaluation using the JBI checklist showed 
that the studies had a low to moderate risk of 
bias; thus, no studies with a high risk of bias were 
included in the meta-analysis which would affect 
the quality of this meta-analysis. In addition, we 
conducted a sensitivity analysis to confirm the 
robustness of this meta-analysis, although the 
level of heterogeneity was low. However, this study 
has limitations, including the fact that the currently 
available studies are observational studies, which 
have limitations such as being unable to determine 
causal relationships. The limited number of studies 
and sample size with quite high heterogeneity 
are also considered shortcomings in this study. 
The results of the sensitivity analysis that 
showed unstable meta-analysis results are also 
acknowledged as a limitation in this meta-analysis. 
This, therefore, means this meta-analysis must be 
interpreted with caution.

CONCLUSION

This study concludes that periodontitis is 
associated with any sperm abnormalities. The 
mechanisms underlying this association are 
believed to involve bacteriospermia and increased 
inflammatory cytokines due to periodontitis-
associated pathogens. Nevertheless, this meta-
analysis suggests future studies involving larger 
sample sizes and more rigorous study designs to 
increase the strength and validity of the findings. 
It is also important to explore the effectiveness of 
periodontal treatment interventions in improving 
sperm quality to understand and strengthen the 
findings of this study. Finally, our findings suggest 
that maintaining good periodontal health may 
play a role in preserving male reproductive health. 
If confirmed by further research, integrating 
periodontal screening and management into 
fertility assessment could serve as a valuable 
preventive and supportive strategy in clinical 
practices.
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