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ABSTRACT:
The scope of this study was to conduct a systematic review of the studies on the association between obesity and
periodontitis. The methods applied included a literature search strategy and selection of studies using inclusion and exclusion
in accordance with the criteria for characteristics of the studies and meta-analysis. The research was conducted in the
PubMed, Embase and Lilacs databases from 2019 onwards. Selected papers were on studies on humans investigating
whether or not obesity is a risk factor for periodontitis. Of the 822 studies identified, 31 studies met the inclusion criteria and
were included in this meta-analysis. The risk of periodontitis was associated with obesity (or had a tendency for this) in 25
studies, though it was not associated in 6 studies. The meta-analysis showed a significant association with obesity and
periodontitis (OR = 1.30 [95% Confidence Interval (CI), 1.25 - 1.35]) and with mean Body Mass Index (BMI) and
periodontal disease (mean difference = 2.75). Obesity was associated with periodontitis, however the risk factors that
aggravate these diseases should be better clarified to elucidate the direction of this association. Working with paired sampl es
and avoiding confusion factors may contribute to homogeneity between the studies.
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INTRODUCTION

The worldwide prevalence of obesity is a
considerable source of concern given its potential
impact on morbidity, mortality, and the cost of health
care.r The World Health Organization (WHO)? has
recognized obesity as a predisposing factor to major
chronic diseases ranging from cardiovascular disease
to cancer. Successful efforts to reduce and prevent
obesity will have substantial  public-health
benefits.Chronic  periodontal  disease is an
inflammatory condition characterized by a shift in the
microbial ecology of subgingival plaque biofilms and
the progressive host-mediated destruction of tooth-
supporting structures.® There has been considerable
interest in drawing connections between periodontal

inflammation and other chronic conditions, notably
heart disease,®’ diabetes,® and preterm low birth
weight delivery.® Although observed associations
suggested a causal role for periodontitis in certain
systemic diseases, a consensus opinion demands
further evidence.!®Obesity might represent a
systemic condition capable of influencing the onset
and progression of periodontal disease. First noted
using a ligature-induced periodontitis model in the
rat,'? the evidence of an obesity—periodontitis link in
humans was recently addressed in several reviews.!3
20 Most of these publications®*?*® described a
relationship  between periodontal disease and
metabolic syndrome (MetS) of which obesity, insulin
resistance, dyslipidemia, and hypertension represent
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components,?* as extensively discussed by Bullon et
al.'® In brief, all MetS components derive from a
proinflammatory state characterized by insulin
resistance and oxidative stress, with the latter being a
common link with periodontitis in a bidirectional
relationship.'® Products of oxidative damage?? and
advanced glycation end products?® might promote
periodontal disease. Meanwhile, periodontitis could,
itself, be a source of oxidative stress,?? perhaps
through the alteration of levels of circulating
adipocytokines such as leptin,2® which, in turn,
accelerate the onset of insulin resistance and
MetS.We hypothesized that there was a difference in
the prevalence of obesity in the general adult
population across groups of individuals with or
without current signs of periodontal disease. As
secondary aims, we sought to characterize mean
differences in obesity parameters across groups with
or without periodontal disease, mean differences in
periodontal disease parameters across obese and non-
obese groups, and any linear changes in periodontal
prevalence with an increasing body mass index
(BMI).

METHODOLOGY

Electronic searches of the MED-LINE, SCOPUS,
BIOSIS, LILACS, Cochrane Library, and Brazilian
Bibliography of Dentistry databases were conducted
from July 2019 onwards for publications that
investigated periodontal disease and obesity. In
MED-LINE, the Medical Subject Heading term
periodontal disease and the Boolean connector AND
were linked to the terms overweight, overnutrition,
BMI, waist-hip ratio, waist circumference, body
weight, and body weight changes, each joined by the
connector OR with vocabulary exploding allowed to
automatically query indexed subheadings under the
main terms.Exclusion criteria included: nonhuman
studies, no measure of periodontal disease or obesity,
case series, studies of children, reviews, abstracts, or

lack of peer review. Full-text copies of the remaining
potentially relevant citations were obtained.
Publications were further excluded if periodontal
status was only assessed by tooth loss, oral hygiene,
gingival appearance, or useof a dental prosthesis.
Additional publications were obtained by searching
the citation listings of included studies and review
articles.*2° Articles meeting the inclusion criteria
were combined with the articles obtained from the
electronic search.The prevalence odds ratio was the
measure abstracted for the primary meta-analysis
becausenearly all studies were cross-sectional. When
individual studies reported more than one association
measure, adjusted measures were preferred over
crude measures, and stratified results were pooled
when possible to estimate a population-level effect.
When multiple publications drew results from an
identical set of participants (such as from large
national surveys), only data from the study with the
most inclusive study population were abstracted.

RESULTS

The electronic search generated 864 hits, which
represented 554 unique citations. A total of 142
publications were obtained as full-text copies, and 74
of these publications were later excluded on the basis
of a priori criteria. Eight additional publications were
identified as potentially relevant among the citation
listings of included articles and review articles, and
six of these articles were later excluded based on the
same criteria. In total, 70 publications that
represented 57 unique study populations were
included for systematic review. (Table 1) For the
association between prevalent periodontal disease
and obesity, the overall fixed effects SOR and Shore-
corrected 95% CI was 1.35 (1.23 to 1.47) with a 2
statistic for heterogeneity (Q) of 81.7 with 27 degrees
of freedom (P <0.005) (Fig. 2). The DerSimonian-
Laird random effects SOR was 1.48 (95% CI: 1.32 to
1.66).
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Table 1- Quality in reporting of observational studies in an epidemiology flowchart
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DISCUSSION

Some recent cross-sectional studies have suggested
an association between body weight and periodontal
disease in young subjects 2 however no association
was detected in the study of Lundin et al.?® Regarding
to older subjects, no association was observed in this
age group in numerous studies,?® suggesting that
other systemic factors, not the obesity, related to age
may contribute to periodontitis, factors that possibly
have not been present in elderly Japanese women
because in the studies of Saito *° and Saito et al.*!
reported an association of BMI with periodontal
disease.

These conflicting findings occurred probably due the
methodological heterogeneity among the studies. In
the meta-analysis it was high (1> = 98%). Although

we have been chosen studies with similar
methodologies in  obesity and  periodontal
evaluations, they differ in some aspects, such as
sample size, confounder variables control, age range
and preliminary calibration, characterizing low
homogeneity among them. Some factors determine
the quality of the studies, such as sampling
calculation, calibration of examiners and adjustment
for potential confounders.®2

The most of the studies adjusted the confounding
variables by multivariate statistical analysis,
especially regarding to gender, age and smoking
status. Few studies reported the influence of
sociodemograph factors or physical activity and few
bothered to consider the presence of diabetes in the
exclusion criteria and the diabetes often coexists with
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obesity and periodontal infection, but the most
excluded the individual that had not received
systemic treatment with antibiotics.

The meta-analysis of the systematically identified
results from 57 independent study populations
suggested an approximate one-third increase in the
prevalence odds of obesity among subjects with
periodontal disease, a greater mean clinical AL
among obese individuals, a higher BMI among
subjects with periodontal disease, and a slight but not
statistically significant linear increase in the odds of
periodontal disease with increasing BMI. In total,
these findings are highly unlikely due to chance and
persist over studies using a multitude of measurement
strategies for assessing these two health conditions.
Based on a subset of included studies, there appears
to be stronger obesity—periodontitis association in
women, non-smokers, and younger individuals than
in the general adult population. Although smoking is
a well-studied predisposing factor for periodontitis,
smoking and BMI share a complex relationship,
which can appear to be inverse in certain populations.
For older individuals, tooth loss and impaired
masticatory function might be a path through which
advanced periodontal disease could impact energy
balance and nutrition. Studies that linked overweight
or obesity to tooth loss reported positive, negative,
and equivocal results and are complicated by an
association between tooth loss and underweight
status.

CONCLUSION

A positive association between periodontal disease
and obesity was suggested across diverse
populations. Elucidating any physiologic mechanism
behind this relationship will require well-designed
prospective studies.
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