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reveals that individuals with metabolic syndrome exhibit
INTRODUCTION significantly elevated odds of periodontitis, with
reported odds ratios ranging from 1.38 to 2.09,
depending on the diagnostic criteria employed [2]. This
relationship appears bidirectional, as periodontal
inflammation may exacerbate insulin resistance and
contribute to metabolic dysregulation through systemic
inflammatory pathways [3]. Longitudinal studies have
demonstrated that individuals with deep periodontal
pockets have a substantially increased risk of developing
metabolic syndrome components, particularly abdominal
obesity and dysglycemia [6]. Among the components of
metabolic  syndrome, dysglycemia and obesity
demonstrate the strongest individual associations with
periodontal disease severity [7]. Furthermore, patients
with both periodontitis and metabolic syndrome face
markedly elevated risks of all-cause and cardiovascular
mortality compared to those with metabolic syndrome
alone [8]. The inflammatory burden imposed by
untreated periodontitis appears to amplify cardiovascular
risk factors by elevating systemic inflammatory
mediators, including C-reactive protein, interleukin-6,
and tumor necrosis factor-alpha [4].

Metabolic syndrome affects approximately one-
quarter of the global adult population and represents a
major public health challenge with a rising prevalence
worldwide [1]. This constellation of metabolic
abnormalities significantly elevates the risk of type 2
diabetes mellitus and cardiovascular complications [2].
Recent investigations have revealed compelling
associations between metabolic syndrome and various
oral conditions, suggesting that the oral cavity may serve
as both an indicator and potential modulator of systemic
metabolic health [3]. Understanding these oral-systemic
relationships equips dental practitioners with the
knowledge to recognize early warning signs and
facilitate timely medical referrals for comprehensive
patient care [4]. Therefore, this review provides a concise
summary of the oral manifestations and implications of
metabolic syndrome for dental clinicians.

Periodontal Disease and Metabolic Syndrome
Periodontitis has the most extensively
documented association with metabolic syndrome

among oral conditions [5]. Meta-analytic evidence
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Dental Caries and Tooth Loss

The relationship between dental caries and
metabolic syndrome has garnered increasing research
attention, although the evidence remains less robust than
that for periodontal disease [9]. Cross-sectional
investigations in diverse populations have revealed
positive associations between caries experience and
metabolic syndrome. Individuals with severe dental
caries demonstrate a higher prevalence of metabolic
syndrome components, particularly abdominal obesity,
elevated blood pressure, and hyperglycemia [10]. The
presence of untreated decayed teeth is independently
associated with metabolic syndrome, even after
controlling for periodontal status, tooth loss, and health
behaviors [11]. Dietary factors represent a potential
mechanistic link, as high sugar consumption contributes
to both cariogenic oral environments and metabolic
dysfunction [12].

Tooth loss, representing the endpoint of
periodontal disease and dental caries, is significantly
associated with metabolic syndrome. Population-based
studies indicate that individuals with metabolic
syndrome experience accelerated tooth loss over time,
with approximately 10.8% losing at least one tooth over
five years [13]. The number of remaining teeth shows an
inverse correlation with metabolic syndrome risk,
suggesting a dose-response relationship [14]. Tooth loss
adversely affects masticatory function, potentially
leading to dietary modifications that further compromise
metabolic health through reduced nutrient quality and
altered food selection patterns [4]. Recent metabolomic
profiling has revealed that missing teeth are associated
with unfavorable lipid profiles, including elevated
triglyceride levels, reduced high-density lipoprotein
cholesterol levels, and altered fatty acid composition
[15].

Oral Hygiene Behaviors and Preventive Implications

Oral hygiene practices are associated with the
development of metabolic syndrome [16]. Systematic
review evidence indicates that frequent tooth brushing
correlates with reduced prevalence of metabolic
syndrome, with individuals brushing three or more times
daily showing approximately 53% lower odds than those
brushing once daily or less [17]. Regular interdental
cleaning is similarly associated with a decreased risk of
metabolic syndrome [16]. These findings suggest that
maintaining good oral hygiene may help modulate the
systemic inflammatory burden and potentially influence
metabolic health trajectories [17]. Childhood oral
infections show longitudinal associations with adult
metabolic syndrome, underscoring the importance of
early preventive intervention [18].

Oral Microbiome and Salivary Changes

The oral microbiome undergoes compositional
shifts in patients with metabolic syndrome, with an
increased abundance of pro-inflammatory bacterial
genera, including Actinomyces, Corynebacterium, and
Fusobacterium, in subgingival plaque [19]. Salivary
microbiome analysis revealed distinct bacterial profiles
in patients with metabolic syndrome compared to healthy
controls, suggesting potential diagnostic utility [3].
These microbial alterations may contribute to systemic
inflammation through the translocation of oral bacteria
and their metabolic products into the bloodstream,
particularly in the presence of a compromised
periodontal barrier function [19]. Prolonged dietary
interventions in patients with metabolic syndrome have
beneficial effects on oral microbiome composition,
alongside improvements in periodontal inflammatory
parameters [20].

CONCLUSION

Metabolic syndrome has multiple oral health
implications, most prominently periodontitis, with
additional associations involving dental caries,
accelerated tooth loss, and oral microbiome dysbiosis.
Dental clinicians occupy a strategic position to identify
the risk of metabolic syndrome through comprehensive
oral examinations and facilitate interdisciplinary care.
Enhanced awareness of these oral-systemic relationships
enables earlier detection and potentially improves long-
term metabolic and cardiovascular outcomes through
integrated preventive strategies that include oral health.
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