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ABSTRACT
Background: This manuscript investigated the intricate relationships among obesity, chronic periodontitis (CP), and salivary 
proteomics. Purpose: Aiming to provide a comprehensive understanding of the molecular mechanisms underlying these interconnected 
health conditions. Methods: A systematic literature review was conducted in compliance with the registered PROSPERO protocol 
(vide number CRD42023422848). Out of 361 screened records, four articles were chosen and analyzed to examine the potential 
connections between obesity-related systemic inflammation, oral health decline, and changes in salivary protein profiles. Results:  
The major biomarkers identified were interleukin-1 beta, interleukin-6, tumor necrosis factor-alpha, matrix metalloproteinases, and 
alpha defensins. Conclusion: The results shared here could aid in crafting specific diagnostic and treatment approaches for those 
suffering from obesity and CP.
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INTRODUCTION

Periodontitis is a chronic inflammatory condition affecting 
the supporting tissues of teeth, typically caused by dental 
plaque buildup. Dental plaque is a biofilm of bacterial 
colonies, saliva, and food debris. Studies indicate that 
several bacterial species, such as Porphyromonas 
gingivalis, Aggregatibacter actinomycetemcomitans, 
Tannerella forsythia, and Treponema denticola, are linked 
to the onset of periodontitis.1 Untreated periodontitis often 
leads to tooth loss and other serious health complications, 
including cardiovascular disease, diabetes, and respiratory 
disease.2

Obesity, recognized as a major public health issue 
worldwide, is often defined by an excessive accumulation 
of body fat, impacting millions of individuals globally. The 
prevalence of obesity has steadily risen over the past few 
decades, with more than 800 million adults classified as obese 

in 2020.3 This condition is strongly linked to various health 
risks, ranging from debilitating illnesses to severe diseases 
such as cardiovascular disease, diabetes, and certain forms 
of cancer.4 However, obesity typically arises from complex 
genetic, environmental, and behavioral interactions.5

Obesity and periodontitis are interconnected and show 
a strong correlation. Numerous studies have indicated that 
obesity is a significant risk factor for the development 
and progression of periodontitis.2,6,7 Chronic systemic 
inflammation associated with excess adipose tissue is a 
well-established pathway common in obesity and chronic 
periodontitis (CP), leading to tissue destruction. Adipose 
tissue is a primary source of proinflammatory cytokines, 
contributing to the low-grade systemic inflammation seen 
in individuals with obesity.8 This inflammation undermines 
immune function and intensifies the inflammatory response 
to bacterial infections in the gums, ultimately promoting 
the progression of periodontitis.9
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Other probable mechanisms proposed to explain the 
connection between obesity and periodontitis include 
changes in the oral microbiome caused by obesity, which 
elevates harmful bacteria related to periodontitis.10 
Moreover, obesity leads to insulin resistance and heightens 
the risk of type 2 diabetes, both recognized as independent 
risk factors for periodontitis.11

The connection between obesity and periodontitis is 
complex and influenced by multiple factors. Grasping the 
fundamental mechanisms that underpin this relationship 
is essential for creating effective prevention and treatment 
methods for both conditions. Salivary proteomics, 
which involves analyzing proteins in saliva, has become 
a promising approach for examining the relationship 
between obesity and periodontitis.12 This review seeks to 
pinpoint specific salivary protein biomarkers linked to both 
conditions while exploring shared molecular pathways to 
enhance the diagnosis and management of these widespread 
health concerns.

METHODS

This systematic review and meta-analysis was conducted 
in compliance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA)13 
guidelines and registered the protocol at PROSPERO (vide 
number CRD42023422848).

Review question
What salivary proteomic markers help detect periodontitis 
severity in obese individuals, and what is their diagnostic 
accuracy?

Search terms 
The search terms were constructed based on population, 
intervention, comparator, and outcome (PICO) domains. 
They were integrated using the Boolean operator “OR” 
within the same domains, and the operator “AND” was 
applied between the PICO domains, as detailed in Table 1. 

Information sources
An initial search occurred on 1st April 2023, followed by 
an updated search on 31st July 2021. We systematically 
reviewed studies indexed in PubMed-Medline, Scopus, 
OVID, Web of Science, Embase, and EBSCOhost (see 
Table 2). All relevant studies available in these databases 

were included, with no restrictions on publication year; 
thus, every accessible study was considered.

Eligibility criteria
The population consisted of obese individuals (P) diagnosed 
with CP (E). The comparator was a nonobese individual 
without CP (C). Since the studies could feature various 
comparator groups (C), the inclusion criteria did not 
dictate the number of articles, marking this as a significant 
exclusion criterion in our full-text screening process. The 
study’s outcome of interest (O) was the reliable salivary 
proteomics or other pertinent biomarkers associated with 
CP and obesity. The studies included were randomized 
controlled trials, nonrandomized trials, observational 
studies, reviews, and studies published in English. Studies 
published in other languages for which a translation 
could not be obtained and those excluded for their PICO 
characteristics that are not of the study’s interest were 
omitted.

Selection process
The extracted studies were exported to Rayyan for collation 
and checked for duplicates. Once the duplication check 
was complete, the studies were evaluated for eligibility 
according to the selection criteria. 

Two independent reviewer sets, each led by one 
reviewer (R) and another reviewer (PRK), meticulously 
screened the titles and abstracts of the studies from 
the electronic database search using the Rayyan web 
application. Following this screening, the reviewers 
independently assessed and selected studies based on the 
agreed-upon inclusion and exclusion criteria.

Data extraction and management
All pertinent information was gathered from the included 
studies via a designated data extraction form. The extracted 
data encompassed study features (study design and study 
location), participant information (age, gender, obesity 
metrics, and periodontal indices), biomarker sample sources, 
and outcomes of interest (salivary proteomics and other 
biomarkers). All aggregated data were taken as reported in 
the original studies. For quality assurance, data extraction 
was conducted by R and verified by PRK. Any differences 
between authors were addressed through discussion and, 
if necessary, consultation with a third reviewer (guide). 
Once their consistency was confirmed, the extracted 
data were validated and used for subsequent analysis.

Table 1. Search terms grouped under PICO components

P I/E C* O
Obesity 
Overweight 
Fat 
Obese 
Unhealthy weight 
High BMI

Periodontitis
Periodontal Disease
Chronic Periodontitis
Severe Periodontitis

Nonobese

Biomarker*
biological marker*
salivary proteomes
salivary biomarkers
Diagnostic Biomarkers
Salivary Proteomics

* The comparator, Nonobese, was avoided to fetch more volume of articles, to enable screening
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Assessment of risk of bias
The risk of bias was evaluated using the Quality of 
Diagnostic Accuracy Studies-2 (QUADAS-2) tool.14 This 
tool examines patient selection (including recruitment 
and inclusion criteria), index tests and reference standards 
(covering the methods of conducting and interpreting the 
tests), and the flow and timing (the flow of participants 
through the study and the time intervals between                   
tests). 

The judgment regarding the risk of bias was determined 
using signaling questions with responses such as “yes,” 
“probably yes,” “probably no,” “no,” and “no information.” 
Two authors (MH and KVJ) independently assessed the 
risk of bias, after which a consensus was reached regarding 
disagreements. Furthermore, a third reviewer’s opinion 
(BSB) was sought whenever necessary. The overall risk 
of bias was determined to be high, with some concerns or 
low for each study.

Data synthesis and analysis 
This review aims to pinpoint distinct salivary proteomes 
prevalent in individuals with obesity and CP. These 
identified salivary proteomes are anticipated to act as 

diagnostic biomarkers. Initially, the goal was to aggregate 
the specificity and sensitivity values reported in the study. 
However, the identified reports are cross-sectional trials 
where only the gold standard measures of obesity and 
periodontitis were reported. Additionally, nine-factor 
synthesis without meta-analysis guidelines, complementing 
the PRISMA guidelines, was employed to summarize and 
synthesize the results.

RESULTS

An extensive search of the previously mentioned databases 
resulted in 361 records. After eliminating duplicates, 
around 332 records were left. Upon preliminary screening 
of the titles and abstracts, approximately 28 studies were 
chosen, with 25 reports identified for further assessment. A 
full-text review of these reports resulted in the selection of 
four records for detailed analysis. The process of selecting 
studies, including the number of records found, the studies 
excluded along with their exclusion reasons, and the 
number of studies included, is depicted in the PRISMA 
flow diagram (Figure 1). The fundamental characteristics 

Table 2. Search strategy

PubMed

(“periodontal”[All Fields] OR “periodontally”[All Fields] OR “periodontically”[All Fields] OR 
“periodontics”[MeSH Terms] OR “periodontics”[All Fields] OR “periodontic”[All Fields] OR 
“periodontitis”[MeSH Terms] OR “periodontitis”[All Fields] OR “periodontitides”[All Fields] 
OR (“chronic periodontitis”[MeSH Terms] OR (“chronic”[All Fields] AND “periodontitis”[All 
Fields]) OR “chronic periodontitis”[All Fields]) OR ((“sever”[All Fields] OR “severe”[All Fields] 
OR “severed”[All Fields] OR “severely”[All Fields] OR “severer”[All Fields] OR “severes”[All 
Fields] OR “severing”[All Fields] OR “severities”[All Fields] OR “severity”[All Fields] OR 
“severs”[All Fields]) AND (“periodontal”[All Fields] OR “periodontally”[All Fields] OR 
“periodontically”[All Fields] OR “periodontics”[MeSH Terms] OR “periodontics”[All Fields] 
OR “periodontic”[All Fields] OR “periodontitis”[MeSH Terms] OR “periodontitis”[All Fields] 
OR “periodontitides”[All Fields]))) AND ((“Salivary”[All Fields] AND (“proteom”[All Fields] 
OR “proteome”[MeSH Terms] OR “proteome”[All Fields] OR “proteomes”[All Fields] OR 
“proteomical”[All Fields] OR “proteomically”[All Fields] OR “proteomics”[MeSH Terms] OR 
“proteomics”[All Fields] OR “proteomic”[All Fields])) OR (“Salivary”[All Fields] AND (“biomarker 
s”[All Fields] OR “biomarkers”[MeSH Terms] OR “biomarkers”[All Fields] OR “biomarker”[All 
Fields])) OR ((“diagnosis”[MeSH Terms] OR “diagnosis”[All Fields] OR “diagnostic”[All Fields] 
OR “diagnostical”[All Fields] OR “diagnostically”[All Fields] OR “diagnostics”[All Fields]) 
AND (“biomarker s”[All Fields] OR “biomarkers”[MeSH Terms] OR “biomarkers”[All Fields] 
OR “biomarker”[All Fields])) OR (“Salivary”[All Fields] AND (“diagnosis”[MeSH Terms] 
OR “diagnosis”[All Fields] OR “diagnostic”[All Fields] OR “diagnostical”[All Fields] OR 
“diagnostically”[All Fields] OR “diagnostics”[All Fields]) AND (“biomarker s”[All Fields] OR 
“biomarkers”[MeSH Terms] OR “biomarkers”[All Fields] OR “biomarker”[All Fields]))) AND 
(“obeses”[All Fields] OR “obesity”[MeSH Terms] OR “obesity”[All Fields] OR “obese”[All Fields] OR 
“obesities”[All Fields] OR “obesity s”[All Fields]

EBSCO Host
(obesity or overweight or fat or obese or unhealthy weight or high bmi) AND (periodontitis or 
periodontal disease) AND (biomarkers or biological markers or biomarker or biological marker) OR 
salivary proteomes OR salivary biomarkers

Web of Science
(/(TS=(Salivary proteomics)) AND TS=(Salivary Biomarkers)) AND TS=(Obesity)) AND 
TS=(Chronic Periodontitis))

OVID

(Obesity.mp. [mp=title, abstract, full text, caption text]) AND (Salivary proteomics.mp. [mp=title, 
abstract, full text, caption text] OR Salivary Biomarkers.mp. [mp=title, abstract, full text, caption 
text]) AND (Periodontitis.mp. [mp=title, abstract, full text, caption text] OR Chronic Periodontitis.mp. 
[mp=title, abstract, full text, caption text])
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Figure 1. PRISMA Flow chart illustrating the screening and selection process of articles.

Table 3. Study characteristics included in the review and the study design

Study ID Country Year Study Design
Rangé et al.16 Paris, France 2012 Observational
Dede et al.17 Turkey 2015 Observational
Al-Hamoudi et al.18 Saudi Arabia 2018 Clinico-laboratory study 
Syrjäläinen et al.19 Finland 2019 cross-sectional study

Table 4. Sample characteristics, sample size and grouping

Study ID
Sample 

size
Study sample group

Sample 
distribution

Gender Mean/
Median*

SD/ (Min-
Max)Male Female

Rangé
et al.16 57

Obese without Periodontitis 25 6 19 44.1 8
Obese with periodontitis 13 2 11 46.9 5.6
Obese 38 8 30 45.1 7.3
normal weight no periodontitis 19 8 30 44.2 6.4

Dede 
et al.17 90

Obese-chronic periodontitis (O-CP) 15 8 7 47.13  7.17
O-G 15 8 7 35.73 7.23
(O-CTRL) 15 7 8 41.33 6.47
Normal-weight chronic periodontitis (CP) 15 8 7 38.47 7.5
G-gingivitis 15 7 8  31.53 6.8
periodontally healthy controls (CTRL) 15 8 7 29.6 2.3

Al-Hamoudi 
et al.18 50

Obese Chronic Periodontitis 35 35 39.5* (32-40)
Non-Obese Chronic Periodontitis 35 35 36.3* (33-44)
Obese Control 34 32 2 37.5* (31-42)
Non-Obese Control 33 33 36.2* (33-42)

Syrjäläinen 
et al.19 580

obese individuals 287 98 189 55 11.9
Normal individuals 293 98 198 55.5 12
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of the included studies are displayed in Table 3, which lists 
the study designs reported in these studies.

Sample size and composition
The studies feature varying sample sizes: Rangé et al.16 
had 57 participants, Dede et al. had 9017, Al-Hamoudi et 
al.18 had 50, while Syrjäläinen et al.19 had a significantly 
larger group of 580 participants. These studies focused on 
different sample populations, including obese and normal-
weight individuals with and without periodontitis, as well as 
various control groups (Table 4). Additionally, Al-Hamoudi 
et al.18 made a distinction between obese and non-obese 
participants within the CP and control categories.

Age-gender distribution
Across the studies, the minimum age was around 31 
years, while the maximum age reported was 55. Although 
there is variability in age distribution among the studies, 
the distribution remains consistent within each study. In 
contrast, there is greater variability in gender distribution 
among the sample groups. For instance, Rangé et al.16 
provided specific distributions for male and female 
participants across various obesity and periodontitis 
categories. Dede et al.17 reported that the sex distribution in 
each subgroup, including obese CP, obese gingivitis, obese 
control, normal-weight CP, gingivitis, and periodontally 
healthy controls, was normal. Al-Hamoudi et al.18 included 
both male and female participants in the obese CP, non-
obese CP, obese control, and non-obese control groups. 
Additionally, in 2019, Syrjäläinen et al.19 documented the 
sex distribution among obese and normal individuals.

Body mass index (BMI) is a standard measure of obesity 
utilized across various studies. The average values used to 
categorize patients as obese (35) and nonobese (21) were 
similar. However, the BMI measure reported by Rangé 
et al.16 for obese individuals (48.5) was notably higher, 
as these individuals were admitted for bariatric surgery. 
Periodontitis metrics such as periodontal index, gingival 
index (GI), pocket depth, clinical attachment loss, and 

alveolar bone structure were consistently used in all studies, 
except for Syrjäläinen et al.19 In that study, the cumulative 
risk score was calculated by multiplying the tertile values 
of salivary concentrations of Porphyromonas gingivalis, 
interleukin-6 (IL-6), and matrix metalloproteinase-8 
(MMP-8). 

Table 5 presents various biomarkers and their 
measurements. As shown in Table 5, the salivary 
biomarkers varied across the selected studies. While IL-6 
was identified in two of these studies, the population 
characteristics, specifically the obesity and periodontitis 
sample groupings, differed. Furthermore, due to the lack of 
standardization in periodontitis measurements, pooling data 
for a comprehensive evidence synthesis was not feasible.

Data synthesis 
Data synthesis is impossible as planned a priori because the 
studies identified here are highly heterogeneous regarding 
population characteristics. However, Al-Hamoudi et al.18 
and Syrjäläinen et al.19 reported the biomarker IL-6. The 
population characteristics of individuals with obesity and 
periodontitis are highly heterogeneous, and the reported 
outcome of interest is not clearly defined according to 
the population characteristics. Therefore, pooling data for 
further meta-analyses, as initially planned, is impossible. 
Hence, a narrative synthesis of the findings is conducted 
according to the guidelines.

Summarizing the findings from the selected studies
Rangé et al.16 reported alterations in the salivary protein/
peptide profiles of obese individuals, both with and 
without periodontitis. Notably, alpha-defensins, a part of 
the salivary proteome, were found at lower levels in obese 
patients suffering from periodontitis than their counterparts 
without the condition. This observation implied that alpha-
defensins could be linked to gingival inflammation and 
might contribute to the heightened risk of periodontal 
diseases in obese patients. The study also indicated that 
other potential markers, such as albumin and hemoglobin, 

Table 5. Measures of obesity, periodontitis and salivary biomarkers

Study ID Obesity Measures for Periodontitis Salivary Biomarkers

Rangé et al.16 BMI

PI

Alpha-defensins 1, 2 & 3
GI
PD

CAL
ABS

Dede et al.17 BMI

PI  

8-OHdG/mg from DNA isolates
GI

BOP 
PD 

CAL
Al-Hamoudi et al.18 

BMI
BOP Salivary resistin
PD Interleukin (IL-6)
PD

Syrjäläinen et al.19 BMI

Cumulative Risk Score =
Multiplying Tertile values of 
(Salivary concentrations of P. 

gingivalis, IL-6, MMP-8)

IL-B, IL-1Receptor antagonist
IL-6
Il-8

IL-10
TNF-a
MMP-8
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were elevated in obese patients relative to controls, yet no 
significant differences were found in these markers when 
comparing those with and without periodontitis within 
the obese group. In conclusion, this research suggested 
that alpha-defensins might be promising biomarkers for 
periodontal disease in obese individuals.

Dede et al.17 examined the parameters in obese 
individuals with CP compared to those with normal 
weight who also had CP, focusing particularly on how 
initial periodontal treatment affected levels of 8-hydroxy-
deoxyguanosine (8-OHdG) in plasma, gingival crevicular 
fluid (GCF), and saliva among the obese patients with 
periodontal disease. The study involved 45 obese and 
45 normal-weight participants, further divided into three 
subgroups based on their periodontal conditions. Clinical 
measurements and samples were collected at the baseline 
and after the initial periodontal treatment. Results indicated 
that the baseline levels of 8-OHdG in plasma, GCF, and 
saliva were higher in obese patients with periodontal 
disease compared to their normal-weight counterparts. 
Nevertheless, significant changes in 8-OHdG levels were 
observed only in plasma, not GCF or saliva. Additionally, 
there were statistically significant positive correlations 
detected between salivary, plasma, and GCF 8-OHdG 
levels and the GI, as well as between BMI across all groups, 
implying that 8-OHdG serves as a marker of oxidative 
stress that is particularly associated with both obesity and 
periodontitis. 

Al-Hamoudi et al.18 examined how obesity correlates 
with CP in relation to whole salivary resistin and IL-6 levels, 
by investigating both obese and nonobese individuals with 
or without periodontitis. Initially, whole salivary resistin 
and IL-6 levels were similar for obese and nonobese 
participants across the periodontitis and non-periodontitis 
categories. However, after six months of follow-up, post-
scaling and root planning (SRP) therapy, these biomarkers 
exhibited significantly reduced levels among both obese 
and nonobese individuals in both the periodontitis and 
nonperiodontitis groups. This indicates that CP is likely the 
main factor affecting periodontal health and the expression 
of resistin and IL-6 levels in both obese and nonobese 
patients, with obesity playing a secondary role.

Syrjäläinen et al.19 examined the connection between 
obesity and periodontitis by looking at cumulative risk 
scores (CRS): CRS-I, CRS-II, and CRS-III. They analyzed 

inflammatory markers including interleukin-1 receptor 
antagonist (IL-1Ra), IL-6, interleukin-8 (IL-8), interleukin-
10 (IL-10), and tumor necrosis factor-alpha (TNF-α). These 
studies provide valuable insights into how obesity relates to 
periodontal health and systemic inflammation, highlighting 
the need to consider various factors to understand these 
intricate relationships (Table 6). The key finding of this 
study is that while individuals with obesity (BMI of 
35 kg/m2) have worse periodontal health than normal-
weight individuals (BMI of 18.5–25 kg/m2), this was not 
consistently reflected in their salivary cytokine levels. Thus, 
although obesity may increase the likelihood of periodontal 
disease, it does not necessarily alter salivary cytokine 
concentrations; rather, those concentrations are influenced 
more by periodontal health than obesity itself.

Risk of bias statement (QUADAS-2) 
The risk of bias assessment was performed using QUADAS-2 
(Table 7), assessing patient selection (recruitment and 
inclusion criteria), index tests and reference standards 
(how tests were conducted and interpreted), and the flow 
and timing (flow of participants through the study and time 
interval between tests). 

Quantitative synthesis – Meta-analysis 
At the protocol stage, it was envisioned that evidence 
synthesis could be conducted through quantitative data 
pooling via a meta-analysis. However, there were not 
enough studies on a specific biomarker, and the included 
studies comprised only four, which were too heterogeneous 
to combine meaningfully; hence, conducting a meta-
analysis may not be feasible. Pooling their results in a 
meta-analysis could be inappropriate due to the risk of bias 
and potentially invalid conclusions.

DISCUSSION

Saliva is a noninvasive, affordable, and easily accessible 
biological fluid, making it a valuable diagnostic tool in 
dentistry. Due to its unique composition and the insights 
it offers regarding oral and systemic health, saliva is a 
valuable diagnostic tool.20,21 Moreover, saliva may be 
an important biomarker for detecting, diagnosing, and 
monitoring periodontitis.22

Table 7. QUADAS 2 assessment tools for risk of bias

Study ID
 Risk of bias Concerns regarding applicability

Participant 
selection

Index 
test 

reference 
standard 

Flow and 
timing

Participant 
selection

Index 
test 

reference 
standard 

Rangé et al.16 Low Low Unclear Low Low High Low

Dede et al.17 Unclear Low Unclear Low Low Low Low

Syrjäläinen et al.19 Unclear High Low Low Low Low Low

Al-Hamoudi et al.18 Low Low Low Low Low Low Low
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In the case of periodontitis, saliva contains numerous 
components that serve as biomarkers, indicating the 
disease’s presence, severity, and progression. Previously 
mentioned, obesity and periodontitis are two health issues 
linked to inflammatory processes in the body. This review 
aims to gather and analyze data from peer-reviewed 
studies related to salivary proteomics associated with 
obesity and periodontitis. Research indicates that obese 
individuals often exhibit changes in their salivary protein 
profiles, suggesting a higher risk of developing periodontal 
disease. Key biomarkers identified in saliva associated with 
periodontitis include: (i) cytokines and chemokines, such as 
interleukin-1 beta (IL-1β), IL-6, and TNF-α; (ii) enzymes 
such as matrix metalloproteinases (MMPs); (iii) proteins 
such as C-reactive protein; (iv) host-derived proteins 
such as defensins and cathelicidins; (v) bacterial markers 
including RNA and DNA; (vi) glycated proteins; and (vii) 
oxidative stress markers. This review discusses studies that 
examined 668 salivary biomarkers linked to periodontitis, 
detailing these biomarkers’ levels in obese individuals and 
those with periodontitis. 

The analysis of 8-OHdG in saliva DNA reflects the 
quantity of DNA extracted from saliva samples, typically 
quantified in milligrams. DNA isolation involves extracting 
genomic DNA from cells in the saliva.23 Dede et al.17 
specifically explored 8-OHdG and found that its levels 
are notably higher in obese individuals compared to their 
nonobese counterparts. Furthermore, 8-OHdG levels are 
also significantly elevated in both obese individuals with CP 
and those with gingivitis when compared to healthy obese 
controls. These levels show consistency across samples, 
including saliva, GCF, and plasma. Additionally, in patients 
with both conditions, SRP therapy significantly diminished 
levels, underscoring the relevance of 8-OHdG in the context 
of periodontitis rather than obesity. 

Resistin was initially identified in adipose tissue and is 
believed to contribute to insulin resistance.24 Some studies 
suggest that resistin might be involved in inflammation 
linked to obesity. Elevated resistin levels in serum (blood) 
have been recorded in obese individuals, suggesting 
a potential connection to obesity.25 Studies have also 
examined resistin levels in the saliva of obese people, 
indicating that salivary resistin may correlate with systemic 
inflammation and could act as a non-invasive biomarker for 
metabolic assessment. Resistin, known for its association 
with inflammation, has been extensively investigated in 
relation to periodontal disease. Research shows a positive 
relationship between salivary resistin levels and the severity 
of periodontal disease.26 Considering the link between 
obesity and periodontitis, resistin’s role in both areas 
suggests it could bridge the gap between obesity-related 
and periodontal inflammation. Furthermore, studies have 
demonstrated that obese patients have higher levels of 
salivary resistin and periodontal pathogens compared to 
non-obese individuals,27 indicating a possible connection 
between obesity, periodontitis, and specific salivary 
proteins and pathogens. In particular, altered protein 

levels have been observed in the saliva of individuals28 
with generalized aggressive periodontitis compared to 
those without the condition.29 Additionally, identifying 
haptoglobin as a potential biomarker for tracking disease 
activity in periodontitis underscores the importance of 
salivary proteomics in understanding and diagnosing 
periodontal diseases.30

IL-6 is a cytokine that is crucial in managing immune 
responses and inflammation.31 Research has investigated 
the presence and levels of IL-6 in saliva, focusing on its 
potential implications for obesity and periodontitis.32 
The inflammatory environment in obesity, marked 
by heightened levels of cytokines such as IL-1β, may 
exacerbate inflammatory processes in periodontal tissues.33 
IL-1Ra is a natural inhibitor of interleukin-1 (IL-1), a 
proinflammatory cytokine. It competes with IL-1 for the 
IL-1 receptor, thus blocking the inflammatory effects 
linked to IL-1.34

The balance between IL-1 and IL-1Ra is crucial for 
regulating inflammation.35 In individuals with obesity, 
alterations in the balance between IL-1 and IL-1Ra may 
occur. Some studies suggest that changes in IL-1Ra levels 
could be linked to insulin sensitivity in those with obesity.36 
Research has explored the role of IL-1Ra in modulating the 
inflammatory response in periodontal tissues. Altered levels 
of IL-1Ra have been noted in individuals with periodontitis, 
and an association may exist between IL-1Ra levels and 
disease severity.37

IL-8 is a pro-inflammatory cytokine that significantly 
contributes to the recruitment and activation of neutrophils, 
white blood cells integral to the inflammatory process.38 
Notably, adipose tissue, especially in obese individuals, is 
known to produce and secrete proinflammatory cytokines, 
including IL-8. Individuals with obesity often exhibit 
elevated systemic levels of IL-8.39 This condition is linked 
to chronic low-grade inflammation, with IL-8 being a 
key player in the inflammatory cascade.40 Furthermore, 
increased IL-8 levels are found in the gingival tissues of 
those with periodontal disease, highlighting its role in the 
local inflammatory response.41

IL-8 is a strong chemoattractant for neutrophils and is 
released as part of the body’s defense mechanism against 
microbial threats in periodontal tissues.42 Tracking salivary 
IL-8 levels may provide insights into the inflammatory 
conditions in individuals suffering from obesity and 
periodontitis. As a proinflammatory chemokine primarily 
produced by macrophages, IL-8 attracts neutrophils.43 
Research indicates that adipose tissue, especially visceral 
adipose tissue, releases greater levels of IL-8 in obese 
individuals, contributing to the chronic, low-grade systemic 
inflammation linked to obesity. Studies have found elevated 
IL-8 levels in the GCF and saliva of obese patients with 
periodontitis when compared to those who are not obese. 
This suggests that IL-8 might worsen the local inflammatory 
response within periodontal tissues. The heightened 
recruitment and activation of neutrophils due to increased 
IL-8 could amplify the tissue-destructive functions of these 
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cells by releasing proteases such as MMP-8. This may help 
to clarify the more pronounced periodontal damage and 
bone loss seen in obese individuals.44

IL-1β is another important cytokine that significantly 
influences the inflammatory response, particularly in 
studies related to obesity and periodontitis. This cytokine 
is found in saliva, and its concentration can be assessed 
through several laboratory methods, such as enzyme-linked 
immunosorbent assay (ELISA).33 Salivary IL-1β levels 
are being examined as possible biomarkers for various 
inflammatory disorders due to the convenience of saliva 
collection.45 In individuals with obesity, adipose tissue 
releases pro-inflammatory cytokines, including IL-1β. 
Increased IL-1β levels are responsible for the chronic low-
grade inflammation linked to obesity. Additionally, IL-1β 
has been associated with the onset of insulin resistance, 
which is commonly observed in obesity and type 2 diabetes. 
IL-1β also plays a key role in the inflammatory process 
related to periodontitis, with elevated concentrations noted 
in the gingival tissues of those suffering from periodontal 
disease. Together with other cytokines, IL-1β contributes 
to the degradation of periodontal tissues in the advanced 
stages of periodontitis.46 Researchers are looking into 
salivary IL-1β levels as potential diagnostic and prognostic 
indicators for periodontitis. 

IL-10 is an anti-inflammatory cytokine essential for 
regulating immune responses and reducing inflammation. 
Studies have examined the presence and concentrations of IL-
10 in the saliva of those with obesity and periodontitis.47

In periodontitis, there can be an imbalance between 
proinflammatory cytokines such as IL-1β and IL-8 and 
anti-inflammatory cytokines such as IL-10. Higher levels 
of IL-10 are generally seen as advantageous since they 
aid in resolving inflammation and facilitating tissue 
repair. Research has explored the link between salivary 
IL-10 levels and the severity of periodontal disease. 
Obesity is recognized as a potential risk factor for both 
the development and exacerbation of periodontitis. The 
ratio of proinflammatory to anti-inflammatory cytokines, 
including IL-10, may affect inflammatory processes in 
periodontal tissues. Assessing salivary IL-10 levels could 
provide insights into the inflammatory status of individuals 
with obesity and periodontitis. 

TNF-α is a proinflammatory cytokine that plays a 
central role in the immune response and inflammation. 
TNF-α is present in saliva, and its levels can be measured 
using various laboratory techniques, including ELISA. 
TNF-α is part of the inflammatory cascade and is involved 
in regulating immune responses.

Adipose tissue, particularly in obese individuals, can 
produce and release TNF-α. Elevated systemic levels of 
TNF-α are linked to chronic low-grade inflammation in 
people with obesity. TNF-α is implicated in developing 
insulin resistance, which often accompanies obesity. It 
is one of the key cytokines involved in the inflammatory 
response in periodontal tissues. Increased levels of TNF-α 
are found in the gingival tissues of individuals with 

periodontal disease. TNF-α and other cytokines contribute 
to the destruction of periodontal tissues in advanced stages 
of periodontitis. Research has explored the relationship 
between salivary TNF-α levels and the severity of 
periodontal disease. Obesity is recognized as a potential risk 
factor for the onset and progression of periodontitis. The 
inflammatory environment in obesity, including elevated 
TNF-α levels, may facilitate inflammatory processes in 
periodontal tissues.48 Monitoring salivary TNF-α levels 
may provide insights into assessing inflammatory status 
in individuals with both obesity and periodontitis. TNF-α 
is a crucial proinflammatory cytokine involved in the 
destruction of periodontal tissue by stimulating other 
inflammatory mediators, such as IL-1β. Elevated TNF-α 
levels have been detected both systemically and locally 
in the GCF of obese individuals with periodontitis.48 
Increased TNF-α production in obesity may enhance the 
inflammatory cascade in periodontal tissues by upregulating 
other cytokines such as IL-1β and IL-6. 

MMP-8, also called collagenase-2, is an enzyme that 
breaks down extracellular matrix components, including 
collagen. Research has investigated the levels of MMP-8 
in the saliva of individuals with obesity and periodontitis. 
This enzyme may play a role in the inflammatory processes 
occurring in adipose tissues.49 MMP-8 is produced 
and released in larger quantities during periodontal 
inflammation. Increased salivary MMP-8 levels have been 
noted in individuals suffering from periodontitis.50 Together 
with other MMPs, MMP-8 contributes to the degradation 
of periodontal tissues, which aids in advancing periodontal 
disease. Monitoring the levels of salivary MMP-8 might 
provide insights into the inflammatory status of individuals 
with both obesity and periodontitis. The heightened MMP-8 
levels seen in obese individuals could lead to increased 
periodontal adhesion and bone loss due to the enhanced 
collagen breakdown at inflammation sites.

This manuscript examines the complex relationship 
between obesity, CP, and salivary proteomics, with the goal 
of enhancing understanding of the molecular mechanisms 
linking these health issues. By employing a comprehensive 
approach, we investigated potential connections among 
obesity-related systemic inflammation, declining oral 
health, and shifts in salivary protein profiles. The results 
presented here may aid in developing targeted diagnostic 
and therapeutic methods for people suffering from both 
obesity and CP. Studies on salivary proteomics have 
shown that variations in salivary protein profiles can signal 
periodontal disease. Although the field of periodontitis 
research is still advancing, it offers promising insights 
into the mechanisms, diagnosis, and treatment of these 
conditions. 

In conclusion, salivary proteomics studies on salivary 
proteomics indicate a link between periodontitis and 
obesity. These investigations highlight the promise of 
salivary proteomics as a diagnostic resource for detecting 
individuals at risk of periodontal disease and tracking 
disease progression in obese patients. Salivary proteomics 
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has yielded important insights into the relationship between 
these two conditions. Examining biomarkers in saliva 
presents multiple benefits, such as noninvasiveness, easy 
collection, and suitability for chairside testing. Salivary 
biomarkers can assist in the early detection and risk 
assessment of periodontitis, enable effective monitoring, 
and facilitate timely interventions and personalized 
treatment strategies. Nevertheless, it is crucial to recognize 
that research in this area is ongoing, and the validation of 
certain salivary biomarkers for standard clinical application 
needs further exploration. Incorporating salivary diagnostics 
into periodontal treatment may improve both the accuracy 
and effectiveness of disease management.

While the review identified some relationships, the 
evidence presented limitations that deserve attention. The 
studies varied significantly in design, definitions, and had 
small sample sizes. Additionally, important confounding 
factors were not consistently controlled. Due to the mainly 
cross-sectional nature of the evidence, causal claims cannot 
be established, leaving room for potential bias. There is 
still a demand for larger and more robust studies to clearly 
define the relationships among obesity, periodontitis, and 
salivary biomarkers.

The evidence connecting obesity, periodontitis, and 
health risks is still inconclusive due to the shortcomings of 
current research. In particular, existing studies often feature 
small sample sizes and heterogeneous methodologies. There 
is a need for diagnostic accuracy studies or longitudinal 
cohort studies that apply consistent definitions and common 
proteomic analyses while controlling for confounders. Such 
rigorous research designs could yield definitive insights 
into these associations and their implications.
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