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Review Article

ABSTRACT

Aims: Periodontal disease (PD) is a chronic inflammatory pathology that arises from the interaction
between pathogenic bacteria and the host's immune response. The literature addresses
associations of PD with other systemic conditions, such as obesity (BO). The objective of this study
was to review the literature looking for scientific evidence that could clarify whether BO would be a
risk factor for PD.
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Study Design: An integrative literature review.

Methodology: The search was carried out on the VHL Regional Portal (Virtual Health Library) with
articles published in English, Spanish and Portuguese. 79 articles were found between 2019 and
2024. Of this total, 63 were excluded, 1 due to duplication and 62 for not meeting the inclusion
criteria. Of the studies analyzed, most report some association between obesity and periodontal
disease. Thus, after reading in full, 16 articles were included.

Results: The results revealed four hypotheses: a) Body mass index and waist circumference are
strongly associated with an increased prevalence of PD; b) Overweight, OB and visceral adiposity
index are among the main risk factors for the development of PD and the increase in its prevalence;
c) PD occurs independently of metabolic syndrome (OB and overweight) and the association
between PD and OB may not be so significant, even though OB presents a 15% higher risk of
progression to PD; d) Although severe PD was significantly associated with OB, it was not

associated with overweight.

Conclusion: Therefore, most studies report a relationship between OB and PD, showing that OB
plays a role in the systemic inflammation process and that it can indirectly accelerate the onset and

progression of PD.

Keywords: Periodontal disease; obesity; risk factor; body fat; chronic health condition; chronic

diseases.

1. INTRODUCTION

The concept of obesity, according to the World
Health Organization (WHO), is characterized by
a condition of excessive accumulation of body fat
to a certain degree, in which the health and well-
being of individuals can be detrimentally affected
[1]. Obesity, which presents itself as a chronic
condition that develops, appears to be the result
of several isolated or interacting factors. Among

its possible causes, neurological, endocrine,
genetic, pharmacological, physical inactivity,
environmental factors, lifestyle, and

psychological factors stand out [2]. Recently,
caring for people with obesity has been
considered a major challenge due to its
complexity and magnitude. Data from the
Surveillance of Risk and Protective Factors for
Chronic Diseases by Telephone Survey (Vigitel)
revealed that, in the 27 Brazilian capitals, the
frequencies of overweight and obesity were
57.2% and 22.4%, respectively, in 2021 [3].

The increase in its incidence is distributed across
almost all races and genders, and mainly affects
the population aged 25 to 44 [4]. Today, 56% of
Brazilian adults are obese or overweight (34%
with obesity and 22% with overweight). It is
estimated that, if current trends continue, in 20
years, 130 million Brazilian adults will be
overweight or obese (83 million with obesity and
47 million with overweight). Currently, 24.3% of
Brazilian adults are considered obese a
percentage that reaches 32.6% among men
aged 45 to 54, practically 1 in 3. On the other
hand, the lowest proportion is among women
aged 18 to 24, in which 11.8%, 1 in 10, are
obese [5]. Furthermore, there is a consensus that
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the etiology of obesity is quite complex,
presenting a multifactorial character [6].
However, research focuses on issues related to
the greater energy intake of the diet and the
reduction in physical activity with the
incorporation of a sedentary lifestyle, configuring
the so-called contemporary Western lifestyle [7].

Furthermore, periodontitis, a chronic
inflammatory disease, arises from the interaction
of pathogenic bacteria and the host immune
response, which gradually erodes the periodontal
supporting structure and ultimately results in
tooth loss [8]. Worldwide, periodontitis affects
approximately 45-50% of the population, with
severe cases impacting 11.2%, ranking it as the
sixth most common disease in the world [9].
Periodontitis is highly prevalent in adults over 30
years of age in the US, according to the National
Health and Nutrition Examination Survey
(NHANES, 2009-2014) [10]. Next, the available
evidence suggests a significantly positive
association between periodontal disease and
obesity in children. Pediatric dentists should be
aware of periodontal changes as a potential risk
associated with obesity [11] Its social burden is
increasing globally, warranting global changes in
public health policies [12]. Inflammatory
periodontal disease can present several stages,
with different patterns of evolution and clinical
manifestations, however, always having dental
biofilm as the main etiological factor, and being
modulated by the different responses that the
susceptible host may present [13].

Studies have shown that obese individuals have
a 35% higher risk of developing periodontitis
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compared to normal-weight individuals, and this
condition may be higher among obese women
when compared to obese men [14,15]. Among
the periodontal changes associated with
increased body mass index (BMI) as a risk factor
are gingival bleeding and increased probing
depth, which have been highlighted as
characteristics of tissue inflammation related to
obesity [16]. For every 1 cm increase in
abdominal circumference (AC), there is a 5%
increase in the risk of developing periodontitis.
Thus, an increase in abdominal circumference
can be considered a characteristic that increases
the likelihood of developing Periodontal Disease
(PD). Furthermore, obesity negatively affects the
patient's immune system, as large amounts of
adipose tissue cause an increase in the secretion
of several pro-inflammatory cytokines, thus
increasing the inflammatory levels of PD [17].

Therefore, it is essential that the dentist knows
the relationship between obesity and the
comorbidities caused by it that are directly
related to dental problems, so that a better
diagnosis and treatment prognosis can be
established for the patient in an integral way and
considering the entire context in which he/she is
inserted, which will directly affect his/her quality
of life. The objective of this study was to evaluate
the influence of obesity on periodontal diseases,
through an integrative literature review. The aim
is to identify, analyze and discuss the ways in
which obesity can exacerbate the periodontal
disease condition.

2. METHODOLOGY

This is an integrative literature review study
evaluating obesity as a risk factor for
Periodontal Disease. The online bibliographic
survey was carried out through the Regional
Portal of the BVS (Virtual Health Library)
(https://pesquisa.bvsalud.org/), a free access
electronic database.

The choice of this research method or strategy
for preparing this literature review was made with
the aim of synthesizing the findings of several
studies selected from different methodologies
already published, analyzing the knowledge
already constructed on a specific topic, using a
rigorous method of searching and selecting
research. As well as predefined and well-
exemplified steps, in order to obtain among its
objectives the review of theories, analysis of
methodological problems of a given topic,
definition of concepts and, finally, evidence.
Simultaneously, the latter, it is the objective of
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this review to seek evidence on the relationship
of obesity as a risk factor for periodontal disease
[18].

The following keywords were used: “Obesity”,
“Periodontal disease” and “Risk factor”. The
advanced search strategy was performed with
the following descriptors: “obesity” AND
“periodontal disease” AND ‘“risk factors”. These
terms could be in the title, abstract or main
subject of the different articles.

First of all, duplicates were analyzed and one
duplicate article was excluded. Next, the 78
studies were selected by title, excluding those
that were clearly not related to the theme of the
review. As a result, 41 articles were excluded
after title analysis. After this, the abstracts of the
remaining 37 articles were analyzed and 8
articles were removed because they did not fit
the theme. 29 articles were included for eligibility
and after reading them in full, 13 articles were
removed because they did not address the
relationship between obesity and periodontal
disease. Finally, 16 articles were included in this
study. After the search mechanism was
performed and the articles were identified, the
studies were selected according to the guiding
guestions and inclusion criteria previously
defined. All studies identified through the search
strategy were initially evaluated by analyzing the
tittes and abstracts. In cases where the titles and
abstracts were not sufficient to define the initial
selection analysis, the study was then read in
full.

Only recent articles that addressed the
relationship or association between obesity and
periodontal disease, both in humans and
animals, with text written in English, Spanish and
Portuguese, published between 2019 and 2024,
were used as inclusion criteria in this research.
Opinion articles that did not clearly report the
relationship between obesity and periodontal
disease as a risk factor for periodontal disease
were excluded from this review, as well as
research that was not available for reading in full
in open access.

The integrative review process followed the
sequence of steps proposed by Botelho et al.,
(2011), consisting of six steps, namely: (1)
identification of the theme and selection of the
research question; (2) establishment of inclusion
and exclusion criteria; (3) identification of pre-
selected and selected studies; (4) categorization
of selected studies; (5) analysis and
interpretation of results; and (6) presentation of
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the review/knowledge synthesis. A qualitative
synthesis of the main results obtained in the final
sample of studies was carried out. For this
synthesis, the selection of information entered
was carried out taking into account the
categorization of the main constituent elements
of the articles common to all studies. Fig. 1
graphically shows an overview of the integrative
review selection process.

according to the synthesis matrix
(Table 1). As previously described, 79 articles
were identified in this research conducted in the
VHL Regional Portal database. Of this total, one
duplicate study was excluded, and 78 articles
(title) were analyzed. Of these, 41 were removed
based on the title not meeting the inclusion
criteria. Consequently, of the remaining 37
articles, 8 were removed after analysis of the
tittes and abstracts. Thus, 29 studies underwent

3. RESULTS eligibility assessment, through the complete
reading of the studies, and thus, 13 studies were
This section contains the main results of the removed. In total, 16 studies were included
studies selected in this integrative review, (Fig. 1).
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Fig. 1. Flowchart of methodological steps
Source: Prepared by the authors (2024)
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Table 1. Summary matrix used in this integrative review

N. Author/Year

Objective

Methodology

Main findings

19 Lihan Xu et al. (2024)

To examine the

Cross-

High levels of weight-adjusted

[20] association between the sectional waist circumference (WHC) are
Weight Adjusted Waist study significantly associated with an
Circumference Index increased prevalence of
(WWI) and the periodontitis. Current findings
prevalence of emphasize the importance of
periodontitis, providing WWI levels in the assessment of
new evidence on the periodontitis, particularly among
link between central the non-elderly population, where
obesity and periodontal it may offer greater benefits.
health. There is a suggestion of a strong
correlation between central
obesity and periodontitis. Among
individuals aged between 30 and
60, the strength of this positive
correlation is more pronounced
than among those aged 60 and
over.
20 Ling Liu et al. To better understand Cross- BMI and WC are significantly
(2023) [21] the relationship sectional associated with periodontitis,
between obesity and study even after adjusting for many
periodontal disease variables, and were equally
based on body mass significant in young people.
index (BMI) and waist
circumference (WC).
21 Silas Alves-Costa et To analyze the -sectional Data obtained from the Global
al. (2023) [22] relationship between study Burden of Disease Study 2019
periodontitis and (GBD) showed that periodontitis
behavioral and has increased in Brazil since
metabolic risks common 2005, despite the reduction in
to untreated chronic smoking. Drinking sugary drinks
diseases (NCDs) in was the behavioral risk that most
Brazilian adults over closely followed the periodontal
three decades. trend. Overweight and obesity
are among the main behavioral
risks for the periodontal trend.
22 Valéria Ramirez etal. To evaluate the Cross- In addition to the already known
(2023) [23] relationship between sectional risk indicators for periodontitis
obesity and the stage of  study (age, smoking and schooling),
periodontitis compared our study suggests a relationship
to healthy periodontium between obesity and the stage of
or gingivitis in pregnant periodontitis in pregnancy.
women between 11 and Obesity can alter the host's
14 weeks of gestation. immune responses, leading to
increased susceptibility to
infections and overactive host
immunity, which can influence the
prevalence and severity of
maternal periodontitis during
pregnancy.
23 Astrid Nilsen et al. To explore the Cross- In the present sample of obese
(2023) [24] association between sectional individuals, periodontitis occurred
obesity-related study independently of MetS. At a

variables and
periodontitis, and to
assess whether
Metabolic Syndrome
(MS) is a risk indicator
for periodontitis in a

certain BMI level, the suggested
association between MetS and
periodontitis may not be
significant due to the dominant
impact of obesity-related
variables, undermining the effect
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N. Author/Year Objective Methodology Main findings
sample of obese adults. of other systemic factors.
24 Qinghua Yang et al To investigate the Cross- IAV is significantly associated
(2023) [25] association between sectional with the risk of periodontitis in
visceral adiposity index  study adults aged 40 to 50. The
(VIA) and periodontitis relationship between IAV and the
in 4,482 individuals. risk of periodontitis in this age
group is not linear. However, as
this was a cross-sectional study,
it was not possible to confirm a
causal relationship.
25 Gadah Abu-Shawish To explore the Systematic A positive association has been
et al. (2022) [26] possibility of significant review found between obesity in terms of
evidence on the increased BMI and periodontitis
association between in adults. The studies showed an
obesity and periodontitis association between an
and to determine the increased BMI and periodontal
need to consider parameters such as clinical
obesity as a risk factor attachment level and pocket
for periodontitis. depth. Some studies also showed
an increased risk of periodontitis
in obese adults who were
smokers. Based on the evidence
obtained in this review, BMI
should be routinely assessed in
patients to offer personalized
treatment of periodontitis, we
recommend the need to sensitize
physicians and implement
preventive dental hygiene care
measures for obese patients.
26 Daline Oliveira To investigate the Cross- Periodontitis was found in 74.2%
Carneiro et al. (2022)  association between sectional of individuals, with the disease
[27] overweight and study being more prevalent among
periodontitis in 345 those with an increased waist
adult individuals in the circumference. Obesity was
city of Salvador, Bahia, positively associated with
Brazil. Stratifying by periodontitis in women and
gender and age, and younger individuals,
using different criteria demonstrating that those with
for obesity. obesity are more likely to have
periodontitis. Periodontal
assessment and clinical
management of obese individuals
is recommended.
27 Dejana Colak et al. To evaluate the Cross- Morbidly obese patients eligible
(2022) [28] periodontal status of sectional for bariatric surgery have a high
morbidly obese patients  study prevalence of periodontitis and
eligible for bariatric are therefore advised to be
surgery and the examined by a dentist before
association between undergoing surgery. The medical
periodontitis, obesity- team should make obese patients
related comorbidities aware of the possible association
and the Edmonton between periodontal health
Obesity Staging System problems and hypertension.
(EOSS).
28 Apinun To estimate the effect Cohort study A retrospective study was carried

Charupinijkul et
al. (2022) [29]

of obesity on the
progression of
periodontal disease
(PD) in Thai adults.

out and found that the cumulative
incidence of periodontitis
progression over the 10-year
period was 59.6 cases per 100
people. Univariate analysis
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N. Author/Year Objective Methodology Main findings
indicated that obese individuals
had a 15% higher risk of PD
progression than healthy
individuals. Obesity and PD
progression share many common
risk factors. Using obesity as a
preliminary screening for
periodontitis progression could be
an alternative prevention
protocol.

29 Carlos Fernando de To assess the Cohort study  The incidence of periodontal
Almeida Barros relationship between disease progression over ten
Mouréo et al. obesity and periodontal years was 59.6 cases per 100
(2021) [30] disease and the risk of people. Univariate analysis

chronic non- revealed that being obese was

communicable associated with a 15% higher risk

diseases. of periodontal disease
progression than in non-obese
individuals. Despite the higher
prevalence of periodontal disease
among obese individuals, it is not
considered an independent risk
factor for the development of
periodontitis.

30 Sukirth M. Ganesan To evaluate the Review Epidemiological evidence from
(2021) [31] relationship between article the last two decades has

obesity and periodontal established an increase in the

disease prevalence of periodontitis in
overweight and obese
individuals. The biological
mechanisms that potentially link
obesity and periodontal disease
are adiposity-associated
hyperinflammation, microbial
dysbiosis, altered immune
response, specific genetic
polymorphisms and increased
stress.

31 Leena Alsalihi et al. To assess the Cross- Periodontitis was present in 361
(2021) [32] prevalence of sectional (97%) of the participants. The

periodontitis in study prevalence of periodontitis was
overweight/obese adults high in this sample of overweight
attending the Ministry of Bahrainis. BMI did not correlate
Health (MOH) Nutrition with periodontitis, but waist
Clinics in Bahrain, circumference had a weak
Persian Gulf, and to positive correlation. It is
determine the factors recommended to implement
associated with periodontal health screening as a
periodontitis in these routine part of a nutritional clinic
obese adults. program.

32 Chaerita Maulani et To investigate the Cross- The prevalence of obesity was
al. (2022) [33] correlation between sectional 48.47%. There were positive

obesity and study correlations between BMI and

periodontitis, among periodontal status for healthy-

other risk factors for mild, moderate and severe

periodontitis. periodontitis. Obesity by BMI
measurement = 25kg/m2
correlated with a higher risk of
acquiring periodontitis compared
to normal weight individuals.

33 Dalia Abril Guzman- To measure the Case study Obese patients had a higher risk
Gasteum et al. (2020)  association of obese control of developing low frequencies of
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N. Author/Year Objective Methodology Main findings
[34] patients with the daily oral brushing (70.8%) and,
development of consequently, an increased
periodontitis, as well as presence of periodontal disease
oral hygiene habits. compared to non-obese
individuals. It is possible that
obesity acts as a factor that
facilitates the presence of
periodontitis due to deficiencies
in daily tooth brushing.
34 Santos, Taise et al. To evaluate the Cross- Although severe periodontitis was
(2019) [35] association of severe sectional significantly associated with
periodontitis with study obesity, it was not associated

overweight and obesity.

with being overweight. Patients
diagnosed with obesity should be
referred for periodontal
assessment.

WWI= waist circumference adjusted for weight; BMI= body mass index; WC= waist circumference;
CNCD= chronic non-communicable diseases; MS= metabolic syndrome; VIA= visceral adiposity index.
Source: Prepared by the authors (2024)

4. DISCUSSION

This section followed the stage called “analysis
and interpretation of results”, which corresponds
to the fifth stage proposed by Botelho et al.
(2011), which aims to analyze the relationship
between obesity and periodontal disease. Of the
16 studies included in this review, most were
written in English [19-32,33,34], followed by
Spanish [33]. Most of the studies were
cross-sectional [19,20,21,22,24,26,27,31,32,34].
Followed by review studies [25,30] and cohort
studies [28,29], and case-control studies [33].
Unanimously, the results of the studies analyzed
in this research point to evidence regarding the
existence of an association between obesity as a
risk factor for periodontal disease, with the main
factor being the Body Mass Index and Waist
Circumference, indicating a strong relationship
between these values, obesity and periodontal
disease.

The wide-ranging review conducted highlights
that high levels of weight-adjusted waist
circumference are significantly associated with
an increased prevalence of periodontal disease
(PD). The following cross-sectional studies
[19,22,23,25,26,31,32,34], the retrospective
cohort study [28] and the review article [30]
indicate that obesity is a primary risk factor for
inflammatory degeneration of periodontal tissues,
second only to smoking in its impact. At the
same time, this highlights the potential
importance of properly assessing obesity to
predict the risk of periodontitis and assess the
severity of the disease, and they conclude that
using obesity as a preliminary screening for
periodontitis progression could be an alternative
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prevention protocol. However, the cross-
sectional study [21] and the cohort study [29]
agree that increased overweight/obesity also
explained a greater likelihood of developing
Chronic Non-Communicable Diseases (CNCD)
among all the metabolic risk factors explored
and, consequently, PD. In fact, the evolution of a
hyperglycemic  state  combined with a
dyslipidemic profile can result in periodontal
inflammation caused by systemic oxidative stress
and a cascade of cytokines resulting from this
process.

According to a cross-sectional study [27], the
morbidly obese population eligible for bariatric
surgery has a high prevalence of periodontitis
and is therefore advised to be examined by a
dentist before undergoing surgery. In this way,
the case-control study [33] determined significant
risk associations between low frequency of daily
brushing and the presence of periodontal
disease in individuals with obesity, since the
presence of obesity can increase the
development of poor oral hygiene habits through
a significant decrease in the frequency of daily
brushing and, consequently, the appearance of
periodontal diseases such as gingivitis and
periodontitis, due to the low self-esteem
developed and the loss of stimulation for self-
care as much as it is linked to the quality of their
oral health.

Still based on the studies analyzed, four aspects
of the results are observed, as described below:

A. Body mass index and waist circumference
are strongly associated with an increased
prevalence of periodontitis, showing a
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strong  correlation  between  central
obesity/overweight and periodontal
disease [19,20,25,26,27,30,31,32].
Tobacco and sugar were the behavioral
risks that most closely followed the trend of
periodontal disease (PD), in addition,
overweight, obesity and the visceral
adiposity index are among the main risk
factors for the development of PD and the
increase in its prevalence [21,22,24,
26,33].

Periodontal disease occurs independently
of metabolic syndrome (obesity and
overweight) and the association between
PD and obesity may not be so significant,
although obesity presents a 15% higher
risk of progression to periodontal disease,
concluding that obesity cannot be
considered an independent risk
factor for the development of periodontitis
[23, 29].

Although  severe  periodontitis  was
significantly associated with obesity, it was
not associated with overweight [34].

However, although current literature indicates
that obesity has a relationship or acts as a risk
factor for periodontal disease, the causal
relationship still needs to be proven [24].

The current findings emphasize the importance
of waist circumference levels in the assessment
of periodontitis. There is a suggestion of a strong
correlation between central obesity and
periodontitis. Among individuals aged 30-60
years, the strength of this positive correlation is
more pronounced than among those aged 60
years and older. However, validation by further
prospective studies is still needed [19].
Overweight and obesity are among the main
behavioral risks for periodontal disease tendency
[21,24,26].

Obese patients had a higher risk of developing
low oral brushing frequencies, probably due to
discomfort due to their weight, and,
consequently, had an increased presence of PD
when compared with non-obese individuals.
Therefore, it is possible that obesity acts as a risk
factor that facilitates the presence of periodontitis
due to deficiencies in daily tooth brushing [33]. It
has been shown that being obese increases the
risk of PD progression by 15%, but despite the
higher prevalence of PD in obese individuals,
obesity is not considered an independent risk
factor for the development of periodontitis,
corroborating that, in addition to obesity, the
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obese patient needs to have other factors to
have this increased risk [29].

A strong positive association between BMI and
WC was found with periodontal disease,
especially regarding its prevalence. Studies have
shown an association between increased BMI
and periodontal parameters such as clinical
attachment level and probing depth. Obesity
measured by BMI is associated with a higher risk
of acquiring periodontitis compared to individuals
with normal weight [19,20,25,26,32]. In contrast,
one study shows that periodontitis occurred
independently of Metabolic Syndrome (MS),
outlining that when a certain BMI level is
reached, the suggested association between MS
and PD may not be as significant [23]. Thus,
there is evident divergence regarding this risk
relationship between metabolic syndromes and
PD.

Some studies recommend periodontal evaluation
and clinical management of individuals with
obesity, as predictions and detectors of this
pathology, as well as the union of the medical
and dental team in using obesity as a preliminary
screening for the progression of periodontitis,
which may be an alternative prevention protocol
[26,28,31].

Previously published studies also report an
association between obesity and periodontal
disease, showing that patients are more likely to
present oral pathologies, especially periodontitis.
However, the mechanisms involved in this
relationship are not fully understood, requiring
longitudinal studies to identify the true risk factors
and, thus, establish the cause-effect [35,36,37].
In addition, future studies should not combine
‘overweight' and ‘'obesity’, and that four rather
than two BMI categories should be used in the
analysis [38].

5. CONCLUSION

The analysis of the results of this integrative
review leads us to consider that obesity and,
consequently, overweight, play a role in the
process of systemic inflammation and that they
can indirectly accelerate the onset and
progression of periodontal disease. In addition,
this condition may represent a source of
exacerbation of periodontitis due to
hyperinflammation associated with adiposity,
altered immune response, specific genetic
polymorphisms and increased stress, which
contribute to an intensification of the progressive
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inflammatory response of the condition.
Furthermore, obese individuals may have a lower
frequency of adequate oral hygiene, often due to
discomfort due to their weight, which
corroborates an increased prevalence of
periodontal disease in these individuals.

The sample of studies in this review showed a
relationship between periodontal diseases and
different systemic conditions, such as obesity
and overweight. However, the causal relationship
needs to be proven with representative samples
and long-term follow-up, as the primary way to
obtain a better understanding of the association
between these diseases.
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