
REVIEW

Does periodontal treatment have an effect on clinical
and immunological parameters of periodontal disease in obese
subjects? A systematic review and meta-analysis

Gustavo G. Nascimento1,2 & Fábio R. M. Leite1,2 &Marcos B. Correa1 & Marco A. Peres2 &

Flávio F. Demarco1,3

Received: 16 March 2015 /Accepted: 22 November 2015 /Published online: 1 December 2015
# Springer-Verlag Berlin Heidelberg 2015

Abstract
Aim The aim of this study was to systematically review the
literature to answer the questions: (i) BIs periodontal treatment
effective to improve clinical and immunological conditions in
obese subjects?^; (ii) BDo obese subjects present different
clinical and immunological response after periodontal therapy
when compared to non-obese subjects?^
Methods Searches were performed in six databases up to
August 2014. Interventional studies were included if the fol-
lowing data were described: (1) Obesity/overweight assess-
ment; (2) definition of periodontal disease; (3) periodontal
therapy; (4) inflammatory marker in serum/plasma, and/or
clinical parameters of periodontal disease. Assessment of
quality was performed with the Downs and Black scale.
Meta-analyses were conducted with the available data.
Results Of 489 articles, 5 were included, and only 3
proceeded to meta-analysis of clinical outcomes. Included
studies presented fair methodological quality. Statistical anal-
ysis demonstrated that periodontal therapy in obese subjects
was effective to improve clinical outcomes. No clinical differ-
ences between post-therapy results of obese and non-obese
were observed. Effects of periodontal therapy on inflammato-
ry markers remain unclear.

Conclusions Periodontal treatment seems to be effective to
improve healing in obese individuals. No differences on peri-
odontal healing between obese and non-obese subjects were
observed; however, only limited and fragile base of evidence
was available for analysis.
Clinical relevance Periodontal treatment is effective to im-
prove clinical and immunological periodontal parameters in
adults. Also, obesity seems to not modify the periodontal
healing after treatment.

Keywords Periodontal therapy . Periodontitis . Obesity .

Nutritional status . Cytokines

Introduction

A plausible biologic relationship between obesity and peri-
odontal disease may exist. Studies in adults and in children
have investigated this possible relationship, and majority of
them found a positive association between both conditions
[1–3]. In addition, systematic reviews have exhaustedly ex-
plored this connection, supporting the evidences from clinical
and epidemiological studies [4, 5]. However, the causal mech-
anisms behind this positive association remain unclear, once
the cross-sectional design adopted by most of the studies does
not allow a temporal relationship between presumed exposure
and outcome [6].

Some mechanisms try to explain this association, con-
sidering different approaches such the socioeconomic, the
behavioral, the life-course but always emphasizing the
biologic one [7]. In essence, the white adipose tissue
(WAT) is responsible for secretion of many inflammatory
cytokines, such as interleukin (IL)-1β, IL-6, tumor necro-
sis factor (TNF)-α, C-reactive protein (CRP), and specific
adipocytokines such as leptin and adiponectin [8].
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Additionally, some adipocytes could suffer hypoxia due to
WAT hypertrophy. The dying adipocytes have the poten-
tial to secret pro-inflammatory cytokines and to increase
the chemoattraction of monocytes to the WAT, exacerbat-
ing the cytokine secretion. Serum increase of pro-
inflammatory mediators is responsible for producing a
low-grade systemic inflammation and insulin resistance,
influencing the host immune response [9]. Thus, the abil-
ity to identify and combat possible infectious agents is
totally unbalanced, becoming the obese subjects more
susceptible to systemic infections [10]. It has been shown
that toll-like receptors (TLR) in periodontal tissues of
obese subjects are desensitized by pro-inflammatory cyto-
kines, which become less effective to periodontopathogen
recognition, resulting in development and progression of
periodontal diseases [5].

Periodontal therapy conceptually aims to eliminate both
living bacteria in the microbial biofilm and calcified biofilm
microorganisms. From a practical point of view, this therapy
intends to reduce the number of biofilm microorganisms and
disturb the ecology the microbial biofilm. As a consequence,
the host immune response can better cope with the remaining
microorganisms, decreasing the inflammatory load present in
the affected sites [11]. The response of periodontal therapy in
obese subjects has been discretely studied. As similarly ob-
served in type II diabetes, periodontal therapy success may
present some specificities due to the potential modifier effect
caused by obesity on periodontal tissues [12]. Previously con-
ducted reports presented a low number of patients enrolled
and a lack of consensus between the clinical results; hence,
the effects of periodontal therapy on clinical and immunolog-
ical parameters of obese subjects are not totally clear. Two
systematic reviews have been published on the topic, but their
results should be carefully considered. The first included ob-
servational and interventional studies without performing a
meta-analysis, which limits the authors’ results [13]. The latter
included participants with systemic disease affecting the peri-
odontal response, such as diabetes. Even though the authors
had mentioned they intended to control their results, it was not
possible [14]. Thus, the question of whether obesity impacts
on periodontal healing remains to be answered.

Since obesity may interfere on periodontal disease devel-
opment and progression and given the knowledge obtained
from diabetes studies, the effect of periodontal therapy on
obese subjects is unsure. Also, it is expected that obese indi-
viduals might present different clinical and immunological
outcomes after periodontal therapy when compared to eutro-
phic subjects. Based on that, the aim of the present study was
to systematically review the literature in order to explore the
clinical and systemic immunological impact of periodontal
therapy on obese subjects and also to compare obese and
non-obese individuals regarding the clinical parameters and
immunological markers level after periodontal treatment.

Methods

Review questions

Is periodontal treatment effective to improve clinical and im-
munological conditions in obese subjects?

Are clinical and immunological responses after periodontal
therapy of obese subjects different when compared to non-
obese subjects?

Inclusion and exclusion criteria

Potential articles to be included in this review were indepen-
dently examined by two reviewers (GGN and FRML) accord-
ing to the following inclusion criteria:

1. Interventional studies assessing the effects of periodontal
therapy on obese individuals and/or comparing the effects
of periodontal therapy on obese and non-obese subjects;

2. Adults enrolled in the study (≥18-year-old);
3. Obesity/overweight assessment (e.g., body mass index,

waist/hip ratio, waist circumference);
4. Definition of periodontal disease;
5. Presence of periodontal therapy (non-surgical therapy: su-

pra, sub gingival scaling and root planing; surgical thera-
py: open flap debridement with or without the use of
regenerative materials);

6. Evaluation of at least one inflammatory marker in serum;
and/or evaluation of clinical parameters of periodontal
disease before and after periodontal therapy.

Additionally, the following exclusion criteria were
observed:

1. Use of systemic medication (anti-inflammatory,
antibiotics) 6 months previous to periodontal therapy;

2. Presence of systemic conditions that could affect the pro-
gression of periodontitis and/or gain/loss of weight;

3. Cell culture or animal studies;
4. Observational studies;
5. Letters to the editor, reviews, and conference abstracts.

In cases of disagreement, articles were discussed between
the reviewers until a consensus was reached.

Strategy search

Literature was searched in a structured way to identify papers
that analyzed the effect of periodontal therapy on clinical and/
or immunological parameters in obese/overweight and eutro-
phic subjects. Electronic database searches in PubMed via
Medline, Scopus, Embase, Web of Knowledge, Latin-
American and Caribbean Center on Health Sciences
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Information (LILACS) and Scientific Electronic Library
Online (SciELO) were performed up to and including
August 2014. Initially, the search was conducted in PubMed
via Medline using the following strategy: BPeriodontal
Diseases^[Mesh] OR BPer iodont i t i s^[Mesh] OR
BGingivitis^[Mesh]) AND BObesity^[Mesh] OR BObesity,
Abdominal^[Mesh] OR BBody Fat Distribution^[Mesh] OR
BAbdominal Fat^[Mesh] OR BIntra-Abdominal Fat^[Mesh]
AND BTherapeutics^[Mesh] OR BRoot Planing^[Mesh] OR
BD e n t a l S c a l i n g ^[ M e s h ] O R BP e r i o d o n t a l
Debridement^[Mesh] OR BPeriodontal Treatment^ OR
BPeriodontal Therapy.^ No date and language restrictions
were applied. Duplicate studies were identified and discarded
using the software EndNote X7 (Thomson Reuters, Carlsbad,
CA, USA, 2013). Titles, abstracts, and key words of potential
articles were screened independently considering the inclu-
sion and exclusion criteria by two reviewers. Lists were com-
pared, and in case of disagreement, a consensus was reached
by discussion. Assessment of the full articles retrieved after an
initial screening was performed independently by the same
two reviewers. In addition to the electronic search, a hand
search was performed in the reference list of all included stud-
ies by the same reviewers. Predefined data-collection
worksheets were employed for the assessment of each selected
publication.

Data extraction and quality assessment

Articles with potential to be included in the study were sub-
mitted to a detailed analysis comprehending information re-
garding author’s name and year of publication, inflammatory
markers evaluated, study design with sample size, periodontal
disease definition, obesity definition, mean age of enrolled
subjects, follow-up period, type of periodontal therapy, and
main results. In addition, in order to perform a meta-analysis,
results regarding mean values and standard deviation of in-
flammatory markers and/or clinical parameters were regis-
tered. Authors were contacted in order to clarify any queries
on the study methodology or result.

With the intention to assess quality of selected studies, the
scale proposed by Downs and Black [15] was used. As with
previous studies [16], this checklist was modified slightly: the
scoring for question 27 on power was simplified to zero or
one-point, according to presence or absence of sufficient pow-
er in the study to detect a clinically significant effect.
Therefore, articles reporting power of less than 0.80 with al-
pha at 0.05 obtained a zero score. The maximum rate for this
modified scale was 28 with all specific items scored as either
yes (=1) or no/unable to determine (=0), with the exception of
item 5, BAre the distributions of principals confounders in
each group of subjects to be compared clearly described?^
in which responses were rated as yes (=2), partially (=1),
and no (=0). The ranges of scores were grouped into four

different categories as follows: excellent (26 to 28), good
(20 to 25), fair (15 to 19), and poor (14 and less) [16].
Articles were evaluated by the same two reviewers indepen-
dently, and in case of disagreement, a consensus was obtained
after discussion.

Statistical analysis

Each clinical sign of periodontal disease was considered an
independent outcome as follows: percentage of sites with
bleeding on probing (BoP), probing depth (PD), and clini-
cal attachment level (CAL). Data regarding systemic
inflammatory markers were not available to be included
in the pooled analysis. In order to answer our review ques-
tions, different analyses were performed: (1) to observe the
effect of periodontal therapy only among obese subjects;
(2) to compare the effect of periodontal treatment between
obese and non-obese. Meta-analyses were performed at the
longest follow-up. When heterogeneity was not statistically
significant (P > 0.05), the fixed-effects model was used;
otherwise, the random-effects model was employed [17].
The software RevMan 5.2 (The Nordic Cochrane Center,
Copenhagen, Denmark, 2011) was used to perform the
meta-analyses.

Results

Results from the literature search comprised 489 articles. One
hundred forty-four articles were duplicated and removed, re-
maining 345 articles for consideration. After that, title, ab-
stracts, and key words were evaluated and 335 articles exclud-
ed. Finally, 10 articles were fully read, and five included in the
final review (Fig. 1). Excluded articles and main reason for
exclusion are presented in Table 1.

Main results of included articles are present in Table 2. Of
all included studies, two of them evaluated serum levels of C-
reactive protein [18, 19], two determined the levels of IL-6
and TNF-α [19, 20], two evaluated levels of leptin [19, 21],
and only one assessed levels of IL-1 and INF- [20] and levels
of adiponectin [21].

All studies presented clinical data of periodontal parame-
ters at baseline and after treatment in obese and in non-obese
subjects. Two of them found no difference on periodontal
response between obese and normal-weight individuals [18,
20], whereas the remaining studies observed a worse peri-
odontal healing in obese [19, 21, 22]. Three studies also eval-
uated the levels of circulating pro-inflammatory cytokines
with obese subjects presenting significantly higher levels than
their counterparts at baseline [18–20]. Additionally, all studies
detected clinical and biochemical differences after periodontal
therapy in comparison with baseline values (Fig. 2 and Fig. 3).
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The assessment of quality of included studies revealed that
all of them were classified as fair quality with values ranging
from 15 to 19.

Three studies presented available data to be included in the
meta-analysis considering the effects of periodontal treatment
on some clinical parameters of periodontal disease [19–21];
one study presented data only concerning BoP [20]. The latter
authors were contacted in order to obtain data of remaining
outcomes; nevertheless, the original dataset was not available.
Other authors were also contacted to collect missing data, but
no response was obtained. Even with the reduced number of
studies enrolled, the effect of periodontal therapy could be
observed in obese subjects, comparing all clinical parameters
at baseline and follow-up (BoP P < 0.0001, I2 0 %; PD
P < 0.0001, I2 0 %; CAL P < 0.0001, I2 0 %). In all analyses,
as no heterogeneity was observed, the fixed model was
employed. Considering the effects of periodontal therapy on
clinical signs of periodontal disease of obese and non-obese
subjects after periodontal treatment, no difference could be
observed for all evaluated parameters (BoP P = 0.19, I2 0 %;
PD P = 0.93, I2 83 %; CAL P = 0.92, I2 87 %). As heteroge-
neity was present only for PD and CAL, the random-effects
model was used for those analyses.

Discussion

The results of this systematic review and meta-analysis dem-
onstrated that periodontal therapy could improve clinical signs
of periodontal disease in obese subjects. Additionally, this
systemic condition seems to exert no influence on periodontal
healing, when comparing after-treatment results of this group
with non-obese subjects. It is evident that our results should be
carefully considered, once few studies presented available da-
ta to be included in the systematic review. Additionally, all
articles were classified as fair quality, reinforcing our concerns
with the obtained results.

Periodontal therapy seems to be an effective method to
improve clinical signs of periodontal disease among obese
individuals. Even though the effects of periodontal therapy
on serum levels of inflammatory markers could not be mea-
sured in this review, it is expected a decrease of pro-
inflammatory cytokines at least in gingival crevicular fluid.
This local alteration could be responsible for improving the
immune response towards inflammation resolution in the site-
level, promoting periodontal healing. Similar findings were
observed among type II diabetes individuals, even though
both conditions have distinct etiological pathways [12]. Type

Fig. 1 Flowchart of
identification and selection
process of studies

Table 1 Main reasons for
exclusion of studies Study Main reason for exclusion

Acharya et al., 2010 No data available considering only obese subjects

Eldin et al., 2013 No definition of periodontal disease

López et al., 2012 No data available considering only obese subjects

Offenbacher et al., 2009 No data available considering only obese subjects

Pavez Correa et al., 2011 Presence of subjects with systemic disease (diabetes mellitus)
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II diabetes, besides altering the host immune response by in-
creasing the levels of inflammatory markers, also interferes
with both the delivery of nutrition and the migration of defen-
sive immune cells to the gingival tissues. This, in turn, reduces
the oxygen diffusion and elimination of metabolic waste, ex-
acerbating the disease [23].

Surprisingly, our findings comparing the post-treatment re-
sults of obese and non-obese subjects suggested that obesity
did not modify the effects of periodontal treatment. However,
it is worth pointing out that only one study followed up the
enrolled subjects up to 6 months [21], against 2 to 3 months in
the others. This study revealed that obese subjects presented

Fig. 2 Clinical outcomes before and after periodontal therapy in obese subjects. aBleeding on probing (%); b Probing depth (PD); cClinical attachment
loss (CAL)

Fig. 3 Post-therapy clinical outcomes in obese and non-obese subjects. a Bleeding on probing (%); b Probing depth (PD); c Clinical attachment loss
(CAL)
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lower improvement of clinical parameters, suggesting that
obesity could modify periodontal healing in the long-term.
Thus, given that periodontal healing can occur until 24months
after therapy [24] and that it is influenced by local and sys-
temic factors, it is not possible to assume that periodontal
therapy would have similar outcomes in obese and in non-
obese in the long-term. Additionally, as periodontal disease
development and resolution are strongly influenced by oral
habits [25], and since it seems that obese patients are more
likely to present neglected general and oral health hygiene
habits, it is not possible to presume the long-term effects of
the therapy in this specific group [26–28].

Considering the effects of periodontal therapy on pro-
inflammatory cytokines, no statistical analysis could be per-
formed in our study. Many pro-inflammatory cytokines were
investigated, such as IL-1β, IL-6, TNF-α, as well as specific
adipokines, like leptin and adiponectin. Despite this variety of
mediators studied, results presented no consensus, once in
some reports therapy was responsible for decreasing serum
levels of the studied protein, whereas in others not. Even with
an improvement of periodontal status among enrolled obese
patients post-therapy when compared to baseline, many of
them retained several inflamed residual periodontal pockets,
which might be responsible for maintaining serum levels of
pro-inflammatory cytokines. It was also observed a lack of
goal to be achieved by plaque or BoP levels in order to classify
patients as clinically healthy at the end of therapy. Given the
nature of periodontitis, which presents itself in cycles of pro-
gression and latency, a combination of those variables with
more reliable measures of periodontal conditions, such as
CAL and PD, is strongly recommended [29, 30]. Hence, our
results suggest that the effect of periodontal treatment on sys-
temic mediators of obese subjects should be further
investigated.

Even with many reports in the medical field suggesting that
obesity may influence the immune-inflammatory response
[31], this is not evident in the periodontal tissues. Some inves-
tigators have studied the effects of adipokines in this process,
looking at the role played by the interaction between leptin,
visfatin, and adiponectin [32, 33]. According to Deschner and
colleagues [34], the increase in the first two cytokines, com-
bined with the decrease in the last one, could be considered a
Bpathomechanistic link between obesity and compromised
periodontal healing.^

In the present review, several limitations should be taken
into consideration. Firstly, the results obtained in the meta-
analysis are fragile, once few studies presented data to be
analyzed. Even with other studies presenting potential data
to be pooled, authors did not respond to any request.
Secondly, the small number of studies precluded the assess-
ment of heterogeneity by using meta-regression and subgroup
analyses, as well as the assessment of publication bias by
using funnel plot and the Egger’s test. Thirdly, it was not

possible to combine the results of immunological markers
possibly affected by periodontal therapy. Thus, it was not pos-
sible to measure quantitatively the effects of periodontal treat-
ment on these mediators. Fourthly, the low number of subjects
enrolled in the included studies and the short follow-up could
misrepresent the actual impact of obesity on the healing of
periodontal tissues. As most studies did not present a sample
size calculation, it was not possible to determine if the absence
of difference in periodontal healing after therapy between
obese and non-obese subjects was real or if it was due to a
lack of statistical power to identify it. Fifthly, it is worth
pointing out that the design of included studies could also
have misrepresented our findings. Even though it has been
suggested that obese subjects tend to present neglected hy-
giene habits [26–28] and low socioeconomic status [35, 36],
no study concerned about pairing subjects enrolled in obese
and non-obese groups. This might have compromised the
comparability between groups. Finally, all studies presented
a fair quality, signaling that included studies also presented
important limitations in their designs and findings.

In summary, and considering the limits of this systematic
review, only restricted information comparing the effects of
periodontal therapy on obese and non-obese is available in the
current literature. Overall, our results suggest that periodontal
therapy is effective to improve clinical outcomes of periodon-
tal disease in obese subjects. Additionally, obesity seems not
exert a modifier effect on periodontal healing, once obese and
non-obese subjects presented similar improvement of clinical
conditions post-therapy. Nevertheless, interventional prospec-
tive case-controls with long-term follow-up, larger number of
subjects enrolled, and more solid methodological aspects are
required for further investigations.
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