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Abstract Obesity and chronic periodontitis are the prevalent chronic conditions significantly 

linked through shared common inflammatory and immune mechanisms. This review aimed to 

synthesize current knowledge on the association between obesity and chronic periodontitis, 

exploring biological mechanisms, epidemiological evidence, and clinical relevance. Obesity in

duces systemic low-grade inflammation marked by elevated pro-inflammatory cytokines, 

altered immune responses, and disrupted adipokine profiles that may influence periodontal 

inflammation. Conversely, chronic periodontitis, characterized by oral microbial dysbiosis 

and local inflammation, contributes to systemic inflammatory burden and potentially exacer

bates obesity-related complications. Obesity-associated dietary habits further promote path

ogenic oral microbiome shifts as well as aggravate periodontal inflammation. Clinically, obese 

patients frequently exhibit more severe chronic periodontitis and diminished responsiveness to 

conventional periodontal therapies, highlighting the need for tailored clinical interventions 

and integrated healthcare approaches. Public health efforts should make dental care easier 

to access, support teamwork between health professionals, and offer clear education to help 

manage both obesity and chronic periodontitis. Although researches have advanced signifi

cantly, the exact causal mechanisms still remain unclear. Further studies are needed to 

improve prevention as well as treatment strategies, ultimately reducing the global burden 

of obesity and chronic periodontitis.
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Introduction

Obesity and chronic periodontitis represent two most highly 

prevalent health challenges with significant implications for 

global public health. Obesity, characterized by excessive 

fat accumulation and energy imbalance, has affected over 

650 million adults worldwide according to the World Health 

Organization.1—3 Concurrently, chronic periodontitis is a 

spectrum of inflammatory disorders involving the support

ing periodontal structures, affecting nearly half of adults 

over the age of 30.4,5 Severe forms of chronic periodontitis 

impacts approximately 10—15 % of the population.6 Current 

understanding indicates a bidirectional relationship be

tween obesity and chronic periodontitis, where obesity 

exacerbates periodontal inflammation and vice versa.7,8

Emerging evidence suggests that obesity may exacerbate 

chronic periodontitis, potentially through shared common 

inflammatory pathways or altered immune responses.9,10

Furthermore, persistent periodontal inflammation may 

contribute to the progression of obesity through disruptions 

in metabolic hoomeostasis.11

This review aimed to synthesize current knowledge on 

the association between obesity and chronic periodontitis, 

exploring biological mechanisms, epidemiological evi

dence, and clinical relevance. By examining this relation

ship, we seek to highlight its implications for integrated 

health management and identify gaps warranting further 

investigation (see Fig. 1).

Overview of obesity

Obesity is clinically defined as an abnormal or excessive 

accumulation of body fat that impairs physical and meta

bolic function.12 Obesity is also a state of chronic systemic 

inflammation.12 It is now well recognized that adipose tis

sue functions as a metabolically active endocrine organ, 

secreting pro-inflammatory adipokines. Ectopic fat depo

sition can further contribute to both localized and systemic 

inflammation.13 In obesity, enlarged adipocytes and 

increased infiltration of immune cells, especially macro

phages, are commonly observed. These changes contribute 

to the secretion of tumor necrosis factor-alpha (TNF-α), 

interleukin-6 (IL-6), and C-reactive protein (CRP).14 This 

inflammatory response is persistent and systemic, promot

ing insulin resistance, endothelial dysfunction, and 

Figure 1 Proposed bidirectional mechanisms linking chronic periodontitis and obesity.
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metabolic disturbances.15 Central or abdominal obesity is 

especially associated with higher inflammatory activity 

compared to peripheral fat.16 Chronic inflammation in 

obesity is believed to influence distant tissues, including 

the periodontium,17 through circulating cytokines and im

mune dysregulation.9,10 Recognizing obesity as an inflam

matory condition helps explain its potential role in the 

pathogenesis of other chronic inflammatory diseases like 

chronic periodontitis.9

Overview of chronic periodontitis

Chronic periodontitis is a persistent inflammatory condition 

caused by an imbalance in the subgingival microbiota. This 

dysbiosis leads to the destruction of periodontal tissues, 

including gingiva, periodontal ligament, cementum, and 

alveolar bone.18 The host’s immune response plays a cen

tral role, with pro-inflammatory cytokines such as IL-1β, IL- 

6, and TNF-α contributing to periodontal tissue break

down.11,19 Though localized to the oral cavity, chronic 

periodontitis has many systemic implications. Bacterial 

components and inflammatory mediators can enter the 

bloodstream, promoting systemic inflammation. This sys

temic inflammation has been linked to various chronic 

diseases, including cardiovascular disease, diabetes, and 

obesity.20—22 The recognition of chronic periodontitis as a 

contributor to systemic inflammation shifts its clinical 

relevance beyond oral health. Managing chronic periodon

titis may reduce systemic inflammatory burden, particu

larly in individuals with comorbidities.23

Current understanding indicates a bidirectional rela

tionship between obesity and chronic periodontitis, where 

obesity exacerbates periodontal inflammation and vice 

versa.24 Shared common inflammatory mechanisms and 

altered oral microbiota may contribute to increase the 

prevalence and severity of chronic periodontitis in in

dividuals with obesity.8,25,26

Potential mechanism between obesity and 

chronic periodontitis

The association between obesity and chronic periodontitis 

is likely mediated by a complex interplay of biological 

mechanisms, with chronic systemic inflammation acting as 

a central pathogenic link. Obesity induces a state of 

persistent, low-grade systemic inflammation, originating 

from dysfunctional adipose tissue. Excess visceral fat, 

particularly in abdominal regions, secretes pro- 

inflammatory cytokines, such as TNF-α, IL-6, and CRP, 

which circulate systemically, altering immune regulation 

and heightening inflammatory responses throughout the 

body. In chronic periodontitis, where inflammation is 

initially triggered by pathogenic bacteria present in dental 

biofilm, this systemic inflammatory environment may 

intensify local inflammatory responses within periodontal 

tissues. For example, IL-6 increases osteoclast activity, 

promoting alveolar bone loss which is a key feature of 

chronic periodontitis.27,28 Similarly, TNF-α stimulates ma

trix metalloproteinases, enzymes that break down gum 

tissue, making periodontal damage worse.27,29

Obesity-related metabolic dysregulation offers addi

tional pathways. Insulin resistance causes oxidative stress, 

making it harder for periodontal tissues to heal after bac

terial damage.9,22 Adipokines, hormones produced by adi

pose tissue, further modulate this relationship.30 Fat cells 

release adipokines, which attract macrophages and in

crease inflammatory cytokine production. Because obesity 

impairs immune responses and raises inflammation markers 

in the blood, the increased production of inflammatory 

cytokines is one key way that chronic periodontitis may be 

connected to obesity.25 Leptin, which increases with fat 

mass, has pro-inflammatory effects. It is found in high 

levels in inflamed periodontal tissues and may enhance 

immune responses to oral pathogens.13,30 Conversely, adi

ponectin, an anti-inflammatory adipokine, is reduced in 

obesity, diminishing protective mechanisms and tilting the 

balance toward periodontal damage.31 Hormonal imbal

ances, such as elevated cortisol levels from chronic 

stress―a common comorbidity in obesity―may also 

weaken periodontal defenses, increasing susceptibility to 

infection and inflammation.32 Evidence also shows that 

chronic periodontitis can increase systemic oxidative 

stress. This can trigger ongoing inflammation that may lead 

to insulin resistance, which is common in obesity.33 This 

insulin resistance can then disrupt glucose metabolism and 

appetite control, promoting weight gain.34 The study 

showed that non-surgical periodontal therapy significantly 

lowered oxidative stress markers.35 This suggests peri

odontal treatment may reduce oxidative damage and 

improve periodontal health in obese patients.

The oral microbiome provides yet another mechanistic 

bridge. Chronic periodontitis involves changes in the oral 

microbiome, with an increase in pathogens such as Por

phyromonas gingivalis, Aggregatibacter actino

mycetemcomitans, and Tannerella forsythia.36—38 Obese 

individuals tend to have more frequent and severe peri

odontitis, partly due to differences in their oral microbial 

composition. Obesity, often linked to high-fat and high- 

sugar diets, can alter dental biofilm by increasing harmful 

bacteria like Fusobacterium nucleatum and Aggregati

bacter actinomycetemcomitans over beneficial commen

sals.8,39 This change in bacteria makes dental biofilm more 

harmful, increases periodontal inflammation, and adds to 

the inflammation already caused by obesity. Emerging ev

idence supports the roles of inflammation, metabolic 

changes, and shifts in bacteria. However, how these factors 

interact and which plays the most important role is still 

unclear. Further studies are needed to clarify these re

lationships and identify effective targets for intervention.

Clinical and public health relevance linking 

obesity and chronic periodontitis

The interplay between obesity and chronic periodontitis 

carries significant implications for clinical practice and 

public health policy. In dental settings, obese patients 

often present with more severe periodontal conditions and 

exhibit suboptimal responses to standard treatments. For 

instance, Suvan et al.40 found that obese individuals 

receiving non-surgical periodontal therapy had less 

improvement in pocket depth and continued inflammation 
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compared to non-obese patients. This might be related to 

higher systemic inflammation or impaired immune re

sponses in obese individuals. There is a need for individu

alized clinical approaches, such as longer treatment 

durations, additional anti-inflammatory therapies, or closer 

monitoring, to improve patient outcomes. Chronic peri

odontitis may also worsen obesity-related conditions, as its 

systemic inflammation can increase insulin resistance, 

impair blood vessel function, and elevate cardiovascular 

risk. This suggests a two-way relationship, highlighting the 

need for comprehensive management.10,22

From a public health perspective, the rising prevalence 

of obesity amplifies the urgency of addressing its oral 

health consequences. Lifestyle changes aimed at reducing 

obesity, such as healthier diets with less sugar and fat, 

regular exercise, and behavioral therapy, may also benefit 

periodontal health.21 Integrated care is important. Dentists 

should regularly check obese patients for chronic peri

odontitis and include oral health education in their prac

tice. Meanwhile, primary care doctors and endocrinologists 

should consider periodontal health when treating obesity. 

Public health campaigns could use this connection to 

highlight how maintaining a healthy weight and good oral 

hygiene can help reduce both obesity and chronic 

periodontitis.

However, there are still several limitations for public 

health aspect. Access to dental care remains limited in 

many regions. Low-income communities are especially 

affected, where obesity and chronic periodontitis often co- 

occur due to socioeconomic and healthcare challenges. 

Limited public awareness of this link hinders prevention 

efforts and highlights the need for targeted educational 

initiatives.41 Overcoming these barriers requires invest

ment in interdisciplinary training for healthcare providers, 

expanded dental insurance coverage, and community- 

based programs that address both systemic and oral health.

Obese individuals have a higher risk and severity of 

chronic periodontitis, making treatment more challenging 

and increasing overall health risks. In turn, periodontal 

inflammation may further worsen conditions related to 

obesity. This interplay demands tailored clinical strategies 

and integrated public health approaches that address both 

conditions concurrently. Clinicians should recognize obesity 

as a significant modifying factor for periodontal health, 

emphasizing personalized approaches to manage chronic 

periodontitis effectively. Future research should focus on 

long-term studies to clarify causal relationships, as well as 

clinical trials to determine if weight loss or periodontal 

treatments can reduce this link.

Conclusion

The link between obesity and chronic periodontitis is 

strongly supported by evidences from epidemiological, 

clinical, and biological studies, showing common pathways 

involving chronic inflammation, metabolic changes, and 

microbial alterations. Connecting oral and overall health 

could help develop new strategies to reduce obesity and 

chronic periodontitis, improving overall health in pop

ulations worldwide.
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