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ABSTRACT

Background: The purpose of this study was to evaluate the relationship between obesity and periodontitis.
pathophysiology of obesity has evolved over recent decades to recognize that chronic inflammation, rather than
a simple mechanical burden, drives its morbidity. Cardiovascular disease, one of the main complications of
obesity, is also understood to be driven by the chronic inflammation associated with periodontal diseases. To
evaluate the Body Mass Index (BMI), Body Fat Percentage (BF%), Waist Circumference (WC) and periodontal
status, Periodontal Pocket Depth (PD), Oral Hygiene Status (OHI-S), gender-based differences in terms of obesity
and periodontal status among participants.

Materials and Methods: A total of 100 patients (aged between 25-55 years) visiting the Department of
Periodontology, AM.C dental college, Ahmedabad were analysed for obesity and periodontal status after
obtaining ethical approval from the ethical committee. Obesity was measured using Body Mass Index (BMI),
Body Fat Percentage (BF%) and Waist Circumference (WC).

Results: Statistical analysis had been done using chi Square Test and mean showed P = <0.005 indicating there
was a statistically significant difference in the findings between obese and non-obese individuals. Correlation
between obesity and periodontitis is 68.5% and non-obese and periodontitis is 31.5%

Conclusion: It was found in this cross-sectional study obese population has a greater risk of periodontitis as
compared to the non-obese population.
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INTRODUCTION
According to the World Health Organization (WHO), major risk factors for -cardiovascular disease
obesity is one of the most common, yet among the (CVDs).

most neglected, public health problems in both
The purpose of the study was to investigate

whether obesity is associated with periodontitis.
We hypothesized that the prevalence of

developed and developing countries,[!lIn a study
conducted in urban north India (New Delhi), the
overall prevalence of generalized obesity(GO) was
50.1%, while that of abdominal obesity(AO) was periodontitis is higher in obese people than in non-
68.9 %,2LIn India, abdominal obesity is one of the obese people.
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MATERIAL AND METHOD

This study was conducted amongst participants
visiting  the Outpatient Department of
Periodontology at Ahmedabad Municipal
Corporation Dental College, Ahmedabad, Gujarat.
The study was approved by the Institutional Review
Board and the study was conducted from
September 2018 to January 2019. The study sample
size included 100 adults (50 Non-Obese and 50
Obese participants without gender bias) from the
age group between 25-55 years. After obtaining
written informed consent, Body Mass Index(BMI),
Body Fat Percentage (BF%), Waist
Circumference(WC) according to WHO reference
standards, Periodontal Pocket Depth(PPD) with
UNC-15 probe, Oral Hygiene Status was recorded
for each participant.

Inclusion criteria:

Non-obese and obese participants aged 25-55 years
were included irrespective of gender, sex, religion,
and socioeconomic status.

Exclusion criteria:
1) Pregnant women and lactating mothers.

2) A participant with alcohol or drug abuse,
suffering from systemic diseases, any infectious
disease requiring antibiotic treatment and past
periodontal treatment within 6 months before
the examination.

3) Participants were unwilling to give informed
written consent.

Data collection:

Participants were selected by stratified sampling
technique by the principal investigator. Each
participant was examined by a single examiner on a
dental chair under proper illumination. The
observations were recorded on a printed performa.

Body mass index was calculated by dividing weight
in kilograms (kg) by height in meters squared
(m2)[BMI = kg/m?] according to WHO criteria,[*.
Weight was measured using the "weighing scale” in
kilograms and height was measured “height
measuring stand” in centimeters and then
converted into meters.
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An individual was categorized as obese if the BMI
was 230 and non-obese if the BMI was <30.

Body fat percentages (BF%) was calculated for men
using formula [(1.20 x BMI) + (0.23 x age) - 10.8 -
5.4] and for women using formula [(1.20 x BMI) +
(0.23 x age) - 5.4] according to WHO criteria.,[1].

Waist Circumference(WC) was measured at the
midpoint between the lower border of the rib cage
and the iliac crest using measuring tape by the WHO
criteria.,[1l,

For statistical analysis, different cut-off values for
obesity of BF% and WC among men and women
were used. Men were defined to be obese if the BF%
was >25% and WC 2102 cm. For women, the
corresponding cut-off values were BF % >35% and
WC =288 cm.

Periodontal infection was assessed through the
presence of teeth with periodontal pockets of 4 mm
deep or deeper with the UNC-15 periodontal probe.

Oral hygiene was categorized as good, fair and poor
according to Oral Hygiene Index- Simplified(OHI-S)
[John C Greene and Jack R Vermillion in 1964],[31.

Statistical analysis

Collected data were entered in Microsoft excel
(2010) spreadsheet to prepare a master chart and
an excel sheet was forwarded to a statistician for
statistical analysis. The data were analyzed with
IBM SPSS 20 for windows statistical software.
Statistical analysis was analyzed by the Chi-Square
test for categorical data. For all statistical analyses,
probability levels of P < 0.05 was considered
statistically significant.

RESULTS

Statistical analysis had been done using chi Square
Test and mean showed P = 0.00006 indicating there
is a statistically significant difference in the findings
between obese and
individuals.Correlation of obesity and periodontitis
is 68.5% and non-obese and periodontitis is 31.5%
as shown in Table 1 and Graph 1- Graph 3.

non-obese

Effect of Oral Hygiene Index-Status(OHI-S) in obese
and non-obese participants on the occurrence of
periodontitis is shown in Table 2 and graph 4.
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Table 1: Prevalence of periodontal disease
according to Body Mass Index(BMI), Body Fat
Percentage (BF%) and Waist Circumference (WC ):

Parameters Group = Periodontiti = Gingiviti Tota = P-Value
s s 1
Body Mass | Obese 37 13 50 0.00006
Index , 230
Non- 17 33 50
obese,
<30
Total 54 46 100
Body Fat <25 5 18 23 0.00478
Percentage, >25 15 5 20
among men
Total 20 23 43
Body Fat | <35 6 10 16 0.033231
Percentage, >35 28 13 41
among
women
Total 34 23 57
Waist <102 13 21 34 0.034443
Circumferenc 2102 7 2 9
e, among men
Total 20 23 43
Waist <88 4 5 9 0.31097
Circumferenc >88 30 18 48 4
e among
women
Total 34 23 57

As per Table 1 when the effect of body mass index
(BMI) with Periodontal conditions was studied the
result showed a significantly higher prevalence of
periodontitis in obese individuals as compared to
non-obese individuals (P value=0.00006).

When effect of body fat percentage (BF%) in
relation to Periodontal conditions was studied the
result showed significantly higher prevalence of
periodontitis in obese male individuals as compared
to non-obese male individuals (P value=0.00478)
and there was statistically significantly higher
prevalence of periodontitis in obese female
individuals as compared to non-obese female
individuals (P value=0.033231).

When the effect of waist circumference(WC) in
relation to Periodontal conditions was studied the
result showed significantly higher prevalence of
periodontitis in obese male individuals as compared
to non-obese male individuals (P value=0.034443)
and prevalence of periodontitis in obese female
individuals as compared to non-obese female
individuals is not statistically significant (P
value=0.310974).
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Table 2: Prevalence of periodontal disease
according to good Oral Hygiene Index-Status (OHI-
S) in obese and non-obese participants:

PARAMETER = BODY MASS INDEX(BMI) PERIODONTITIS TOTAL P

/ GINGIVITIS VALUE
OHI-S INDEX OBESE NON-OBESE
30 AND <30
>30
GOOD 1 5 PERIODONTITIS 6 0.259
2 2 GINGIVITIS 4
TOTAL 3 7 10

As per Table 2 when the effect of oral hygiene
index-status concerning Periodontal conditions was
studied the result showed an obese individual who
maintained good oral hygiene the occurrence of
periodontitis was not statistically significant (P
=0.259).

Table 3: Prevalence of periodontal disease
according to fair Oral Hygiene Index-Status(OHI-S)
in obese and non-obese participants

Parameter Body Mass | Periodontitis Total = P Value
Index(BMI) / Gingivitis

Ohi-SIndex = Obese Non-
30 And @ Obese

>30 <30

Fair 20 4 Periodontitis 24 0.000063
9 22 Gingivitis 31

Total 29 26 55

When the effect of oral hygiene index-status with
Periodontal conditions was studied the result
showed obese individuals who had fair oral hygiene
the development of periodontitis was statistically
significant (P =0.000063).

Table 4: Prevalence of periodontal disease
according to poor Oral Hygiene Index-Status(OHI-S)
in obese and non-obese participants.

PARAMET = BODY MASS = PERIODONTITIS/GING TOT P

ER INDEX(BMI) IVITIS AL VALU
E
OHI-S OBES = NON-
INDEX E 30 OBES
AND E
>30 <30
POOR 16 8 PERIODONTITIS 24 0.007
2 9 GINGIVITIS 11 7
TOTAL 18 17 35

When the effect of oral hygiene index-status with
Periodontal conditions was studied the result
showed obese individuals who had poor oral
hygiene the development of periodontitis was
statistically significant (P =0.0077 ).

DISCUSSION

The World Health Organization has identified the
importance of addressing common risk factors to
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reduce the prevalence of non-communicable
diseases, including obesity. The most common risk

factors for weight gain or obesity are tobacco
cessation, consumption of foods high in saturated

® PERIODONTITIS
B GINGIVITIS

BODY MASS INDEX

OBESE 30 AND >30 NONOBESE <30

Graph 1: Prevalence of gingivitis and periodontitis
in obese and non-obese participants according to
Body Mass Index(BMI).

M PERIODONTITIS
® GINGIVITIS

BODY FAT PERCENTAGE

250RLESS >25MEN  350R<35 >35WOMEN

Graph 2: Prevalence of gingivitis and periodontitis
in obese and non-obese participants according to
Body Fat Percentage (BF%) along-with gender-
based differences.
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Graph 3: Prevalence of gingivitis and periodontitis
in obese and non-obese participants according to
Waist Circumference (WC) along-with gender-based
differences.
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and trans-fats, salt intake, sugar consumption
(especially in sweetened drinks), sedentary
lifestyle, as well as excessive alcohol consumption.
Individuals with irregular and insufficient sleep
patterns are at a higher risk of weight gain. Besides,
several medications are associated with weight
gain.  These  medications include  some
antidepressants, anti-seizure medications, diabetes
medications, antipsychotic medications, steroids,
and beta-blockers.

Between 1960-80, the prevalence of overweight and
obesity among adults and overweight among
children was relatively constant. About 13% of
adults were obese and 5% of children were
overweight,[¥. However, according to the third
National Health and National Examination
Survey (NHANES), between 1988-91, the
prevalence of obesity among adults has doubled,
and the prevalence of overweight among children
and adolescents has tripled.

25

22
20
20
16
15
W OBESE 30 AND > 30
10 9 a
B W NON-OBESE <30
5
5 a
2 2 2
1
0 B

GOOD GOOD FAIR FAIR POOR POOR
PERIODONTITIS GINGIVITIS PERIODONTITIS GINGIVITIS PERIODONTITIS GINGIVITIS

Graph 4: Prevalence of gingivitis and periodontitis
according to oral hygiene index-simplified(OHI-S) in
obese and non-obese participants.

Obesity increases host susceptibility by modulating
the host immune and inflammatory system, leaving
the patient with a greater risk of periodontitis.
Obesity affects host immunity. It impairs the cell-
mediated immune response and decreases
lymphocyte immune function and natural killer T-
cell activity as seen in the rat model,[].

The first report on the relationship between obesity
and periodontal disease appeared in 1977 when
Perlstein et al,, found alveolar bone resorption to be
greater in obese animals compared to non-obese
Zucker rats,[®l. This is in agreement with a more
recent report from Amar et al,[”] that confirmed the
dysregulation of immune responses in a
periodontitis animal model resulting in increased
bone loss.
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Goodson et al (2009), suggested three mechanisms
by which oral bacteria may contribute to the
development of obesity. First, oral bacteria may
contribute to increased metabolic efficiency, as
suggested by the infectobesity proponent. The
second hypothesis is that oral bacteria could
increase weight gain by increasing appetite. The
third hypothesis is that oral bacteria redirect energy
metabolism by facilitating insulin resistance
through increasing levels of TNF-a or reducing
levels of adiponectin. Goodson et al. (2009), in
which they found one pathogen, Selenomonas
noxia also found in the periodontal biofilm, which
at levels >1.05% of the total salivary bacteria, could
identify obese individuals with high sensitivity and
specificity,[8l. S. noxia belongs to the phylum
Firmicutes, whose relative proportion of the gut
microbiota has been reported to be elevated in
obese individuals (Ley et al. 2006),°l. By any of
these mechanisms, even a small excess in calorie
consumption with no change in diet or exercise
could result in unacceptable weight gain.

Nine systematic reviews[Chaffee and Weston
(2010),Suvan et al (2011),Moura-Grec et al
(2014),Keller et al (2015), Li et al (2015),Akram et
al (2016),,Gerber et al (2016),Nascimento et al
(2016), Martens et al (2017),Martinez-Herrera et al
(2017)]reported on the prevalence or extent and
severity of periodontal complications in overweight
or obese individuals. Two of these reviews[Li et al
(2015), Martens et al (2017)]included studies solely
of children and adolescents. Data from these 9
reviews show that obese individuals are more likely
to have a form of periodontal disease than normal-
weight individuals, independent of age or gender.
Also, increasing levels of overweight through
obesity are associated with more extensive and
severe periodontitis,[10-19],

In our study, samples were stratified in two groups
(obese and non-obese individuals) and the main
focus of the study was to evaluate the correlation of
BMI, BF% and WC with periodontal disease along
with the role of other confounding factors like
gender, oral hygiene status.

In large epidemiological studies, body mass index
remains predictive of health risk (cardiovascular
disease, cancer, and mortality), but it can be
augmented by anthropometric measures of fat
distribution.
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In the present study, the prevalence of periodontitis
was higher in obese subjects (68.5%) when
compared to non-obese subjects (31.5%)and the
prevalence of gingivitis was significantly higher in
non-obese subjects (71.7%) as compared to obese
subjects(28.3%).This result was in agreement with
the studies published by Al-Zahrani et al 20 and on
the contrary Ylostalo et al, did not find any positive
correlation between body weight and periodontal
infection,[21],

In our study according to Body Fat Percentage
(BF%), the result showed a significantly higher
prevalence of periodontitis in obese male
individuals as compared to non-obese male
individuals and also a significantly higher
prevalence of periodontitis in obese female
individuals as compared to non-obese female
individuals.

In the present study according to Waist
Circumference(WC), the result showed a
significantly higher prevalence of periodontitis in
obese male individuals as compared to non-obese
male individuals and on the contrary, the
prevalence of periodontitis in obese female
individuals as compared to non-obese female
individuals is not statistically significant. This
finding is consistent with the study conducted by Al-
Zahrani et al,[20],

It has been estimated in longitudinal follow-up
studies that individuals who are obese have a 35%
increased risk of developing periodontitis compared
with normal-weight individuals,[?Zland the risk may
be higher among women who are obese as
compared with men who are obese,[23]. On the other
hand, there is no indication yet that the response to
periodontal treatment should differ for individuals
who are obese versus individuals who are not,[24].,

The prevalence of periodontitis was significantly
higher in fair and poor oral hygiene group of obese
participants as compared to the fair and poor oral
hygiene group of non-obese participants. There is a
dose-response relationship between Oral hygiene
(OH) and periodontitis, with fair and poor OH
significantly increasing the risk of having
periodontitis by two and five-fold, respectively,
compared with good OH, 25,
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One of the main limitations of this study was data
collection was confined to a small population, which
might affect the generalizability of the study. Hence,
studies with a larger population are recommended
in the future. The prevalence of obesity varies
according to age, gender, geographical environment,
socio-economic status, etc. Since a cross-sectional
design was adopted, it limits the ability to identify
causality between obesity and periodontal disease,
therefore, longitudinal study design will be required
to explore cause and effect relationships in this
regard. The dentist should take into account BMI,
BF% and WC in their patient history so that they
can refer their overweight and obese periodontal
patient for weight reduction interventions like diet
therapy, behavioral therapy, pharmacotherapy, and
surgical procedures so that they can have better
control over periodontal inflammation.

Furthermore, obesity spread can be explained by
the evidence that environmental factors, such as
lifestyle and nutrition, affect the epigenetic
programming of parental gametes, the fetus, and the
early postnatal development, so the epigenetic
marks induced in-utero and in early life could
determine a significant increase of obesity (and of
other complex disease, such as type 2 diabetes
(T2D) and cardiovascular disease) and could be
transmitted transgenerationally. The identification
of epigenetic alterations at the very beginning of
obesity development is important to predict disease
trajectories and to choose eventually the most
effective therapy. The reversible nature of
epigenetic modifications makes them attractive
targets for a possible epigenetic therapy of obesity,
in fact, growing evidence about the use of
"epigenetic drugs" (compound able to interfere with
epigenetic mechanisms) in the treatment of obesity
are emerging,[26].

CONCLUSION

An emerging parallel concept in periodontology is
personalized periodontics, which is aimed at real-
time evaluation of disease activity and predicting
therapeutic post-treatment
stability,[27.28]. Personalized periodontics is an
innovative approach that takes into account
individual  differences in  people’s genes,
environments, lifestyle, and behavior. Personalized
periodontal therapy would enable patients to
receive the most effective and safe therapeutic

outcome and
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agent as their first line of treatment, based on
individual biomarkers (immunological, genetic or
epigenetic). The benefit of such an approach could
maximize clinical outcomes, cost-effectiveness, and
patient satisfaction by accurately identifying a
bespoke strategy for each particular patient,[29:30],

CONFLICTS OF INTEREST

The authors declare they have no potential conflict
of interests regarding this article.

REFERENCES

1. World Health Organization (WHO). Obesity:
preventing and managing the global epidemic.
Report of a WHO consultation. (1-253).World
Health Organ Tech Rep Ser. 2000;894:i-xii.

2. Bhardwaj S, Misra A, Misra R, Goel K, Bhatt SP,
Rastogi KV, et al. High prevalence of abdominal,
intra-abdominal and subcutaneous adiposity
and clustering of risk factors among urban
Asian  Indians in  North  India. PLoS
One. 2011;6:e24362.

3. Greene JC, Vermillion JR. The simplified oral
hygiene index. ] Am Dent Assoc. 1964;68:7-13.
DOI: 10.14219/jada.archive.1964.0034.

4. Ritchie CS. Obesity and periodontal disease.
Periodontol 2000 2007;44:154-63.

5. Saito T, Shimazaki Y. Metabolic disorder related
to obesity and periodontal disease. Periodontol
2000 2007;43:254-66.

6. Perlstein MI, Bissada NF. Influence of obesity
and hypertension on the severity of
periodontitis in rats. Oral Surg Oral Med Oral
Pathol. 1977;43(5):707-719.

7. Amar S, Zhou Q, Shaik-Dasthagirisaheb Y,
Leeman S. Diet-induced obesity in mice causes
changes in immune responses and bone loss
manifested by bacterial challenge. Proc Natl
Acad Sci USA. 2007;104(51):20466-20471.

8. Goodson JM, Groppo D, Halem S, Carpino E. Is
obesity an oral bacterial disease? ] Dent Res
2009;88:519-23.

9. Ley, R. E, Turnbaugh, P. ], Klein, S. & Gordon, ].
I. (2006) Microbial ecology: human gut
microbes associated with obesity. Nature 444,
1022-1023 ;

10. Akram Z, Safii SH, Vaithilingam RD, Baharuddin
NA, Javed F, Vohra F. Efficacy of non-surgical
periodontal therapy in the management of
chronic periodontitis among obese and non-

191



Journal of Research and
Advancement in Dentistry

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

obese patients: a systematic review and meta-
analysis. Clin Oral Investig. 2016;20 (5):903-
914.

Chaffee BW, Weston SJ]. Association between
chronic periodontal disease and obesity: a
systematic review and meta-analysis. ]
Periodontol. 2010;81(12):1708-1724.

Gerber FA, Sahrmann P, Schmidlin OA,
Heumann C, Beer JH, Schmidlin PR. Influence of
obesity on the outcome of non-surgical
periodontal therapy - a systematic review. BMC
Oral Health. 2016;16(1):90.

Keller A, Rohde JF, Raymond K, Heitmann BL.
Association between periodontal disease and
overweight and obesity: a systematic review. ]
Periodontol. 2015;86(6):766-776.

Li LW, Wong HM, Sun L, Wen YF, McGrath CP.
Anthropometric measurements and periodontal
diseases in children and adolescents: a
systematic review and meta-analysis. Adv Nutr.
2015;6 (6):828-841.

Martens L, De SS, Yusof MY, Rajasekharan S.
Association between overweight/obesity and
periodontal disease in  children and
adolescents: a systematic review and meta-
analysis. Eur Arch Dent.
2017;18(2):69-82.

Martinez-Herrera M, Silvestre-Rangil ], Silvestre
FJ. Association between obesity and periodontal

Paediatr

disease. A systematic review of epidemiological
studies and controlled clinical trials. Med Oral
Patol Oral Cir Bucal. 2017;22(6):e708-e715.
Moura-Grec PG, Marsicano JA, Carvalho CA,
Sales-Peres SH. Obesity and periodontitis:
systematic review and meta-analysis. Cien
Saude Colet. 2014;19(6):1763-1772.
Nascimento GG, Leite FR, Conceicao DA, Ferrua
CP, Singh A, Demarco FF. Is there a relationship
between obesity and tooth loss and edentulism?
A systematic review and meta-analysis. Obes
Rev. 2016;17(7):587-598.

Suvan J, D’Aiuto F, Moles DR, Petrie A, Donos N.
Association between overweight/obesity and
periodontitis in adults. A systematic review.
Obes Rev. 2011;12(5):e381-e404

Al-zaharani MS, Bissada NF, Borawskit EA.
Obesity and periodontal disease in young,

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Jain S et al.

middle-aged and older adults. ] Periodontal.
2003;74:610-5.

Ylostalo P, Suominen-Taipale L, Reunanen A,
Knuuttila M. Association between body weight
and periodontal infection. J Clin Periodontol
2008;35:297-304

Nascimento GG, Leite FR, Do LG, et al. Is weight
gain associated with the incidence of
periodontitis? A systematic review and meta-
analysis. ] Clin Periodontol. 2015;42:495-505.
Gaio EJ, Haas AN, Rosing CK, Oppermann RV,
Albandar JM, Susin C. Effect of obesity on
periodontal attachment loss progression: a 5-
year population-based prospective study. ] Clin
Periodontol. 2016;43:557-565.

Papageorgiou SN, Reichert C, Jager A, Deschner
J. Effect of over-weight/obesity on response to
periodontal treatment: systematic review and a
meta-analysis. ] Clin Periodontol. 2015;42:247-
261.

Lertpimonchai A. Rattanasiri S, Arj-Ong
Vallibhakara S., Attia ], Thakkinstian A. The
association between oral hygiene and
periodontitis: A systematic review and meta-
analysis. Int. Dent. J. 2017;67:332-343.

Lopomo A, Burgio E, Migliore L.Epigenetics of
Obesity.Prog Mol Biol Transl Sci. 2016;140:151-
84.

Korte DL, Kinney ]. Personalized medicine: an
update of salivary biomarkers for periodontal
diseases. Periodontol 2000. 2016;70(1) 26-37
Garaicoa-Pazmino C, Decker AM, Polverini PJ.
Personalized medicine approaches to the
prevention, diagnosis, and treatment of chronic
periodontitis. In: Polverini PJ, ed. Personalized
Oral Health Care. Basel, Switzerland: Springer
International Publishing; 2015:99- 112.

Maini R, St Clair EW, Breedveld F, Furst D,
Kalden ], Weisman M. Infliximab versus placebo
in rheumatoid arthritis patients receiving
concomitant methotrexate: a randomized phase
III trial. Lancet. 1999;354(9194):1932-1939.
Smolen ]S, Landewe R, Bijlsma ], et al. EULAR
recommendations for the management of

rheumatoid arthritis with synthetic and
biological disease-modifying antirheumatic
drugs: 2016 wupdate. Ann Rheum Dis

2017;76(6):960-97.

192



