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THE ASSOCIATION BETWEEN OBESITY AND
PERIODONTAL DISEASE: NHANES 2009-2012 ANALYSIS

Ahmed Ali Alhassani”

ABSTRACT

This study investigated the association between body fatness and periodontitis. The study
population comprised 6,811 individuals who participated in the United States National Health and
Nutrition Examination Survey (NHANES) 2009-2012 cycles. Body adiposity was evaluated using
body mass index (BMI), and visceral adiposity was evaluated using waist circumference (WC).
Periodontitis was defined using two methods: the Center for Disease Control and Prevention (CDC)
and the American Academy of Periodontology (AAP) periodontitis case definition (CDC/AAP)
and the Arbes ef al. 2001 case definition (at least one site with = 3 mm clinical attachment loss and
>4mm probing depth). The results showed that the prevalence of periodontitis was 41.8% according
to the Arbes et al. 2001 definition and 45.7% according to the CDC/AAP definition. Based on Arbes
et al. definition, those with BMI of 27-29.9 had a 34% increase in the odds of periodontitis (odds
ratio (OR): 1.34,95% confidence interval (CI): 1.08-1.66). Those who were obese (BMI =30) had a
47% increase in the odds of periodontitis (OR: 1.47,95% CI: 1.22-1.76). High WC was associated
with 63% higher odds of periodontal disease (OR: 1.63, 95% CI: 1.79-2.06). Based on the CDC/
AAP case definition, neither high BMI nor WC were associated with periodontitis.
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INTRODUCTION

Gingivitis is a common condition defined as
inflammation of the superficial periodontal tissue
that does not lead to periodontal attachment loss.
Periodontitis is an inflammatory disease that leads
to breakdown of the tooth-supporting apparatus
through destruction of the periodontal ligament, al-

veolar bone resorption, and apical migration of the

junctional epithelium. This results in the develop-
ment of periodontal pockets and/or gingival reces-
sion. While gingivitis lesions are reversible and
do not cause loss of periodontal support once the
etiologic factor(s) is/are removed, the vast majority
of periodontitis lesions are irreversible.! If remains
untreated, periodontitis can progress and cause in-

creasing tooth mobility and eventual tooth loss.?
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Periodontitis is one of the most common chronic
diseases in human adults. Eke et al. used data from
two cycles of the National Health and Nutrition
Examination Survey (NHANES) 2009-2012 data
to estimate the prevalence of periodontitis in the
United States.’> Data from that study estimated
that 46% of the US population aged 30 years or
older had some degree of periodontal disease
with 8.9% of all the subjects having severe forms
of periodontitis.> Those two cycles of NHANES,
2009-2010 and 2011-2012, represent the first cycles
with full-mouth periodontal examination, versus
random partial-mouth examination in the previous
NHANES.* Several reports in the past have
concluded that partial mouth exam in NHANES
would lead to underestimation of the prevalence of
periodontal disease.**

The obesity epidemic continues to increase
worldwide in both industrialized and developing
countries. In some parts of the world, overweight
and obesity even coexist with undernutrition.” About
68.5% of the US population are either overweight or
obese, and of these, 6.4% are morbidly obese i.c.
body mass index (BMI) =40.8

Most reports that investigated the association
between increased body adiposity and periodontal
disease found direct associations. For example,
Saito et al. published the first reports about a positive
association between periodontist and obesity.” '°
Al-Zahrani et al. investigated this association in
NHANES III, and reported a significant positive
association between obesity and periodontal
diseases in young adults only.!! Three meta-analyses
that included cross sectional and longitudinal
studies concluded a positive association between
periodontal disease and body adiposity.*'* A large
study investigated the causality of the association
between obesity and periodontal disease using
Mendelian randomization (MR) analysis. The
authors concluded that there was a null association.'

The association between obesity and periodon-
titis is biologically plausible through a number of
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mechanisms including systemic inflammation, im-
paired insulin sensitivity, and glucose metabolism.'

The clinical measurements most commonly used
to assess periodontal conditions include probing
depth (PD), clinical attachment leve (CAL), and
bleeding on probing (BoP). It is widely accepted the
that the ‘gold standard’ for periodontal examination
is a full dentition exam excluding the 3™ molars
with 6 measurements per tooth."”-'® Unfortunately,
there is no consensus on the case definition of
periodontitis in epidemiological studies, which in
turn leads to wide heterogeneity among studies and
couldcomplicate comparing results."”

Most of the reports vis-a-vis the relationship
between obesity and periodontal disease concluded
a positive association. However, there is a wide
heterogeneity in the results, which can be partially
attributed to the differences in case definition used
in each study.

The aim of this study was to investigate the
association between overall adiposity using BMI
and central obesity using waist circumference
(WC) with periodontal disease according to two
widely accepted periodontitis case definitions.
First, the association was examined via the case
definition used by Arbes et al.”®. The association
was examined using the CDC/AAP periodontitis
case definition. The use of these two definitions on
the same data allowed us to directly compare the
impact of different case definitions on the strength
of association.

MATERIALS AND METHODS

This study used data from two cycles of
NHANES: 2009-2010 and 2011-2012. NHANES
is a cross sectional stratified multistage survey of
civilian non-institutionalized individuals in the
United States and the District of Columbia. Trained
interviewers evaluated the participants in their
homes using Computer-Assisted Personal Inter-
viewing (CAPI). The questions were followed by
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a comprehensive medical and dental examina-
tion. The appended two NHANES cycles included
20,293 participants.

In NHANES, calibrated examiners performed
the periodontal examination in a mobile examination
center (MEC). For participants who were = 30 years
old, the PD, recession, and CAL were recorded
on six sites per tooth (mid-facial, mid-lingual,
mesio-facial, mesio-lingual, disto-facial and disto-
lingual) for all the teeth excluding the third molars.
Individuals with contributory medical history
findings were excluded from the examination.

Periodontitis was defined in this study using two
case definitions. The first was the definition by Arbes
et al.2001. Participants were considered to be a case
if they had least one site with both PD of =4 mm and
CAL of =3 mm—this definition has been used in
previous NHANES studies, and it has the advantage
of including what are most likely active periodontal
lesions. " The second was the CDC/AAP case
definition. Severe periodontitis was defined as the
presence of two or more interproximal sites with
> 6 mm CAL (not on the same tooth) and at least
one interproximal site with = 5 mm PD. Moderate
periodontitis was defined as the presence of two or
more interproximal sites with = 4 mm CAL (not on
the same tooth) or at least two interproximal sites
with PD = 5 mm. Slight periodontitis was defined
as the presence of at least two interproximal sites
with = 3 mm CAL and at least two interproximal
sites with = 4 mm PD (not on the same tooth) or
one site with > 5 mm. Total periodontitis was used
in this study, which is the sum of severe, moderate,
and slight periodontitis.

Overall adiposity was evaluated using BMI, and
visceral adiposity was evaluated using WC. BMI
was first categorized using the WHO 4 categories:
underweight (<18.5kg/m?), healthy weight (18.5-
24 9kg/m?), overweight (25-29.9 kg/m?), and obese
(=30kg/m?). The healthy and overweight groups
were subcategorized due to the wide range of those
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categories. Hence, the final analysis was done using
six BMI categories: <18.5kg/m?, 18.5-22.9kg/m?,
23-24.9 kg/m?, 25-26.9 kg/m?, 27-29.9 kg/m?, and
>30 kg/m?>. WC was categorized using both clinical
guidelines and previous publications into four cat-
egories using the following cutoff points: For males,
the cutoff points were <84 cm, between 84-93.9 cm,
between 94-102 cm, and >102cm. For females, the
cutoff points were <71 cm, between 71-79.9 cm,
between 80-88 cm, and >88cm.> The lowest WC
category was called category 1 and the highest was
called category 4.

Several variables were used to adjust for con-
founding in the current analysis: age, gender, race/
ethnicity, smoking status, socioeconomic status, and
education. Age was categorized into three catego-
30-34, 35-59, and =60. Race/ethnicity was
categorized into four groups: Hispanic (which in-

ries:

cluded Mexican-American and other Hispanic),
non-Hispanic Black, non-Hispanic White, and
other Race including multi-Racial people. Cigarette
smoking was grouped into current smoker, never
smoker, and former smoker. Socioeconomic status
was classified based on the ratio of family income
to poverty: Participants were categorized into < 1,
1-1.99,2-3.99, and more than 4. The education level
was categorized as less than 12 years of schooling,
12 years of schooling, and more than 12 years of
schooling. All statistical analysis was done using
SAS (Version 9.4, SAS Institute, Cary, NC).

RESULTS

There were 20,293 participants in the sample,
and 7,753 had complete periodontal data; 692
participants were excluded from the examination due
to medical reasons. After exclusion of participants
with missing BMI or WC values, the final sample
size was 6,811.

The major characteristics of the study population
and prevalence of periodontitis in each subpopulation
are summarized in Table 1. The reported prevalence
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and percentages are based on the weighted sample.
There were slightly more females than males. Most
of the participants (62.2%) were in the 35-59 age
category. The least represented group was 30-34.
Here, 69% were non-Hispanic white; Hispanics and
non-Hispanic Blacks represented 13.4% and 10.5%
respectively. More than half of the study participants
(56%) had never smoked, 264% were former
smokers, and 17.6% were current smokers. More
than 62.9% of the subjects completed more than 12
years of schooling. According to BMI cutoffs, most
of the participants were either overweight or obese,
36% and 36.5% respectively. Only 26.4% of the
participants were in the normal weight range, and
about 1% were underweight. Based on WC, 42.2%
of the sample where in the high category.

The prevalence of periodontitis in the study
sample was 41.8% according to the Arbes et al.
2001 definition and 45.7% according to the CDC/
AAP definition: 6.2% had slight periodontitis,
30.7% had moderate disease, and 8.8% had severe
periodontitis.

The prevalence of periodontitis was higher in
males. Older age was associated with an increased
risk of periodontal disease. The prevalence of
periodontitis was highest among current smokers
and lowest among never smokers. Participants who
identified as either Hispanic or non-Hispanic Black
had the highest occurrence of periodontitis while
those who identified as non-Hispanic White had the
lowest. Lower income and education levels were
associated with a higher prevalence of periodontal
disease. Participants in the 18.5-22.9 BMI category
had the
According to the Arbes et al. case definition, the

lowest prevalence of periodontitis.

risk of periodontal disease was highest among
those with BMI=30. According to the CDC/AAP
cases definition, the highest periodontal disease
prevalence was among the underweight group.

Based on Arbes et al. definition, those at
category-3 WC had a slightly lower prevalence of
periodontitis. Based on the CDC/AAP definition,
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individuals at category-2 of WC had a slightly lower
risk of periodontal disease. Both case definitions
agreed that the lowest WC category and had the
Table
2 shows the agreement between the two case
definitions. Based on the weighted sample, 77.6%
of periodontitis cases were categorized as cases by

highest prevalence of periodontal disease.

both case definitions; 88.3% of non-periodontitis
cases were classified as non-cases according to both
definitions.

Table 3 presents the results of the fitted logistic
regression models using categories of BMI as the
main exposure. The BMI category of 18.5-22.9 was
used as the reference. For Arbes et al., in the adjusted
model, being in the 27-29.9 category was associated
with a 34% increase in the odds of periodontitis
(odds ratio (OR): 1.34, 95% confidence interval
(CI): 1.08-1.66). Obesity (BMI =30) was associated
with a 47% increase in the odds of periodontitis
(OR: 1.47,95% CI: 1.22-1.76). The 23-24.9 and the
25-26.9 BMI categories both had a non-significant
increase in the odds of periodontitis. Underweight
individuals were at a non-statistically significant
elevated 27% odds of having periodontitis. For the
CDC/AAP definition, underweight individuals had
a 89% elevated odds of having periodontitis (OR:
1.89,95% CI: 1.11-3.23). All other BMI categories
were non-statically and significantly associated
with the risk of periodontitis.

Table 4 shows the results of the fitted logistic
regression models using categories of WC as the
main exposure. For Arbes et al., the fully adjusted
model shows that the odds of periodontitis in the
highest WC categories were 63% higher versus the
lowest WC category (OR: 1.63,95% CI: 1.79-2.06).
There was a non-statistically significant increase
in odds of having periodontitis in category-2 and
category-3 (19% and 25%, respectively). For the
CDC/AAP definition, results from the fully adjusted
model showed that none of the WC categories was
statistically significantly associated with the risk of
periodontitis.
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TABLE (1) Characteristics of the study population and prevalence of periodontitis.

Prevalence of Periodontitis

N Weighted %  CDC/AAP CDC/AAP CDC/AAP CDC/AAP Arbes et al.
(SE) Slight (SE) Moderate (SE) Severe (SE)  Total (SE) 2001 (SE)

Age:
30-34 815 12.18(0.53) 6.93(1.06) 15.74(1.69) 2.03(0.55) 24.71(1.96) 31.92(2.27)
35-59 3815 62.16(0.65) 6.96(0.71) 26.72(1.37) 9.31(0.75)  42.99(1.63) 41.43(1.57)
>60 2181 25.66(0.76) 4.17(0.58) 47.34(2.28) 10.73(1.33) 62.24(2.39) 47.34(2.05)
Gender:
Male 3397 49.13(0.64) 7.33(0.71) 34.10(1.48) 13.23(0.83) 54.66(1.67) 50.25(1.27)
Female 3414  51.87(0.64) 5.19(0.58) 27.36(1.55) 4.50(0.50) 37.05(1.81) 33.61(1.51)
Race/ethnicity:
Hispanic 1729 13.36(1.81) 9.24(1.14) 36.76(1.40) 12.66(1.22) 58.66(1.47) 55.77(1.68)
Non-Hisp Black 1435 10.49(1.17) 7.74 (0.90) 35.94(1.60) 15.77(1.41) 59.45(2.23) 56.87(1.72)
Non-Hisp White 2924 69.09(2.41) 5.54(0.61) 28.46(1.78) 6.77(0.72)  40.49(2.06) 36.54(1.58)
Other 723 7.05(0.71) 3.83(0.60) 36.05(3.49) 11.84(2.06)  48.27(3.65) 44.28(2.91)
Non-Hisp Asian” 450 1.19(0.19) 2.95(0.90) 34.32(3.14) 11.72(1.98)  48.99(3.75) 44.06(3.13)
Smoking:
Never 3796 56.02(1.00) 6.99(0.64) 25.60(1.08) 5.38(0.57) 37.97(1.53) 34.57(1.59)
Former 1707 26.41(1.13) 4.80(0.69) 33.90(2.46) 9.60 (1.04)  48.30(2.48) 43.14(2.06)
Current 1305 17.58(0.62) 6.01(0.75) 41.95(2.14) 18.41(1.69) 66.37(1.78) 62.71(1.69)
N missing=3
Education:
<12 1709 16.32(1.05) 5.56(0.71) 44.12(1.76) 17.07(1.42) 66.74(1.56) 59.21(1.40)
12 1450 20.74(0.96) 7.84(0.82) 35.47(2.05) 11.65(0.94) 54.96(2.22) 49.42(2.18)

>12 N missing=10 3642 62.94(1.53) 5.90(0.65) 25.53(1.41) 5.71(0.56) 37.14(1.70) 34.74(1.47)
Income:

<100% FPL 1774 17.34(0.95) 8.10(1.07) 36.96(1.78) 13.97(1.24) 59.04(1.85) 55.63(1.43)
100% to 199% FPL 1618 17.60(0.87) 6.75(0.84) 36.46(2.01) 13.43(1.33) 56.63(2.02) 52.49(1.69)
200% to 399% FPL 1621 26.94(1.49) 6.33(0.71) 33.71(2.27) 8.12(0.97) 48.16(2.77) 42.49(2.28)

>400% FPL 1798 38.12(1.56) 5.09(0.83) 23.00(1.30) 4.77(0.67) 32.85(1.76) 30.06(1.66)
BMI:

<185 74 1.11(0.17) 1.27(0.95) 39.30(8.84) 14.42(6.29) 54.99(8.15) 42.54(6.14)
18.5-22.9 1746 26.41(0.86) 3.58(0.87) 27.37(2.20) 9.57(0.93) 40.52(2.41) 34.00(2.10)
23-249 852 12.71(0.59) 4.23(0.95) 32.94(2.33) 7.63(1.20) 44 .80(2.63) 40.71(2.38)
25-26.9 9943 15.38(0.61) 6.76 (0.78) 26.53(1.92) 9.32(1.29) 42.61(2.32) 38.15(2.34)
27-29.9 1428  20.6400.64)  6.86(0.85) 33.10(2.14)  8.93(0.90)  48.89(2.41)  44.28(2.54)
>30 2590 36.46(0.99)  7.52(0.75) 3124(1.81)  842(093)  47.18(200)  45.20(1.76)
WC*:

Category-1(low) 383 5.03(0.35) 4.99(1.32) 28.71(3.17) 17.66(2.78) 51.35(3.91) 44.03(3.49)
Category-2 1035 15.11(0.78) 5.92(1.02) 29.04(2.38) 7.66(0.96) 42.61(2.72) 39.41(2.20)
Category-3 1450 22.09(0.72) 5.81(0.76) 27.62(131)  10.12(0091)  43.56(1.86)  38.71(1.80)
Category-4(high) 3943 42.23(121) 6.59(0.69) 3244(1.74)  780(0.67) 46.84(1.88)  43.39(1.63)
Total 6811 6.24(0.52) 30.67(1.36) 8.79 (0.58) 45.70(1.60) 41.79(1.31)

# Only oversampled in the 2011-2012 cycle. In this study, non-Hispanic Asian are included within the ’Other’ category. That
is, the 450 non-Hispanic Asian individuals are a part of the 723 categorized as ‘Other’.

“For males, the cutoff pointes were <84, between 84-93.9, between 94-102 and >102 cm

For females, the cutoff pointes were <71, between 71-79.9, between 80-88 and >88cm
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TABLE (2) Agreement between the periodontitis definitions used in this study.
CDC/AAP Weighted % of
Yes No agreement (SE)
Yes 2937 239 77.55(1.30)
Arbes et al.
No 792 2693 88.31(0.97)

TABLE (3). Logistic regression models estimating OR (95% CI) relating BMI categories to periodontitis,
using the Arbes et al. 2001 and the CDC/AAP case definitions.

Model-1 Model-2 Model-3
Arbes et al. 2001
BMI Categories:
<18.5 1.44 (0.87-2.38) 1.47 (0.89-2.43) 1.27 (0.79-2.04)
18.5-22.9 Reference Reference Reference
23-249 1.32 (1.01-1.73)" 1.32 (1.01-1.73)" 1.24 (0.96-1.61)
25-26.9 1.20 (0.91-1.58) 1.19 (0.90-1.58) 1.12 (0.85-1.47)
27-29.9 1.54 (1.24-1.91)" 1.52 (1.24-1.87)" 1.34 (1.08-1.66)"
>30 1.60 (1.33-1.92)" 1.59 (1.32-1.91)" 1.47 (1.22-1.76)"
CDC/AAP
BMI Categories:
<185 1.80 (0.944-3.44) 1.95 (1.04-3.65)" 1.89 (1.11-3.23)"
18.5-22.9 Reference Reference Reference
23-249 1.19 (0.90-1.57) 1.18 (0.91-1.54) 1.07 (0.81-1.41)
25-26.9 1.09 (0.84-1.42) 1.09 (0.83-1.43) 0.99 (0.74-1.31)
27-29.9 1.41 (1.12-1.77)" 1.38 (1.12-1.71)" 1.16 (0.90-1.49)
=30 1.32 (1.08-1.60)" 1.30 (1.08-1.57)" 1.15(0.94-1.42)

Model 1: crude. Model 3: adjusted for age.
Model 3: adjusted for age, gender, racelethnicity, education, smoking and income.
Model 4: adjusted for age, gender, racel/ethnicity, education, smoking and income, excluding current smokers.

*p-value < 0.05

Table 4. Logistic regression models estimating OR (95% CI) relating WC categories to periodontitis, using
the Arbes et al. 2001 and the CDC/AAP case definitions.

Model-1 Model-2 Model-3
Arbes et al. 2001
WC Categories:
Category-1 Reference Reference Reference
Category-2 0.83 (0.57-1.20) 0.81 (0.56-1.17) 1.19 (0.86-1.66)
Category-3 0.81(0.58-1.11) 0.77 (0.56-1.06) 1.25(0.90-1.72)
Category-4 0.98 (0.75-1.27) 0.90 (0.69-1.18) 1.63 (1.79-2.06)"
CDC/AAP
WC Categories:
Category-1 Reference Reference Reference
Category-2 0.70 (0.47-1.04) 0.65 (0.44-0.96) 0.98 (0.64-1.48)
Category-3 0.73 (0.50-1.07) 0.64 (0.44-0.94) 1.06 (0.70-1.62)
Category-4 0.84 (0.61-1.14) 0.68 (0.50-0.92) 1.25(0.89-1.48)

Model 1: crude. Model 3: adjusted for age.

Model 3: adjusted for age, gender, racelethnicity, education, smoking and income. “p-value < 0.05
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DISCUSSION

This study examined the association between
body adiposity and periodontal disease using
data from two NHANES cycles: 2009-2012. A
key finding in this analysis was that Arbes et al.
definition of periodontitis was significantly more
powerful in detecting the association between
increased body fatness and periodontal disease.
This may be partially explained by the idea that
Arbes et al. definition has more specificity towards
active periodontal lesions than the CDC/AAP
definition. Another explanation is that due to the
higher prevalence of periodontitis when using the
CDC/AAP definition, the effect of adiposity may
have been attenuated by other stronger risk factors
in the adjusted model.

The Arbes et al. 2001 cases definition has been
used in previous NHANES studies. It seems to
have a high specificity for true active periodontal
lesions.'" ' The periodontitis case definition by the
CDC/AAP was developed to standardize clinical
case definitions in population-based studies.” There
was some discrepancy, but overall, there was good
agreement between the two periodontitis definitions.
The inconsistency can be attributed to the higher
sensitivity of the CDC/AAP classification.

The positive association between obesity and
periodontal disease seen here agrees with most of the
published literature. Chaffee and Weston conducted
a meta-analysis of cross-sectional studies and found
that the OR of developing periodontitis in obese
individuals was 1.35 (95% CI. 1.23-1.47)."> They
also concluded that the association was stronger
in younger age, women, and non-smokers.”? A
large longitudinal study was published by Jimenez
et al* The authors followed 36,910 healthy male
participants of the Health Professionals Follow-
Up Study (HPFES) for about 20 years. Self-reported
body measures and self-reported periodontal
disease were used for this analysis. The authors
concluded that obesity was associated with a

higher risk of periodontal disease with a hazard
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ratio (HR) of 1.30 (95% CI: 1.17-1.45). They also
found that high WC and high waist-to-hip ratio
(WHR) were significantly associated with a higher
risk of periodontal disease. ' Another prospective
study was published by Gorman et al.?*> That study
followed 1,038 healthy men as a part of the VA
Dental Longitudinal Study between 1969 and 1996.
The study concluded that obese men (BMI of =30)
had a higher risk of periodontal disease progression
(higher adjusted HR by 41-72%).>> A meta-analysis
of the prospective studies that assessed the effects
of weight gain on the incidence of periodontitis in
adults was conducted by Nascimento et al.'* The
study included five prospective studies (Jimenez et
al. and Gorman et al. were included in the pooled
analysis). The authors concluded that the incidence
of periodontitis was higher in subjects who became
overweight or obese through the follow-up period:
risk ratio (RR) of 1.13 (95% CI: 1.06-1.20) and RR
of 1.33 (95% CI: 1.21-1.47), respectively.'?

The causality of obesity on periodontal disease
was questioned by Shungin et al. using MR
approach.'® The study included 13 US and European
cohorts. In the MR analysis, the genotypes at FTO
(rs1121980), MC4R (rs17782313), and TMEM18
(rs6548238) were combined into a genetic risk
score (GRS) and used as the instrument for BMI.
The authors found a null association between
BMI and periodontal disease (OR of 1.05, 95%
CI: 0.80, 1.38). Some of the limitations of the
analysis have been addressed. First, it is possible
that some aspects of adiposity were not captured
by the genetic instruments used. Second, there is a
possibility of biological confounding. Third, there
is a possibility of population stratification bias.
Finally, there is a possibility of selection bias due
to the exclusion of edentulous participants.'® There
was a wide heterogeneity in defining periodontitis
in the Shungin et al study; definitions included
the use of the CDC/AAP, CPITN, PD, and self-
reported periodontitis. This study illustrates that the
association between obesity and periodontal disease
is sensitive to the periodontitis case definition used
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in a study. Another recent MR study found a direct
association between BMI and periodontitis.”

The association between periodontal disease and
body fatness is biologically plausible via several
pathways. Adipose tissue can act as an active
endocrine organ, and obesity is associated with
increased production of inflammatory mediators
such as interleukin-18 (IL-1f), tumor necrosis
factor- a (TNF-a), and IL-6.>* Pro-inflammatory
mediators are key players in the pathogenesis of
periodontal disease. ? This low-grade systemic
inflammation is associated with increased body
fatness and is thought to be causally related to a
variety of conditions linked to obesity including
periodontal ~ disease.”” Oxidative stress and
mitochondrial dysfunction are other mechanisms
that may explain the link between obesity and
periodontal disease.”® Obesity is also associated
with the dyslipidemia related to impaired glucose
metabolism and reduced insulin sensitivity.”- ¥
Obesity through elevated TNF-a may also cause
insulin resistance.’! The increased free fatty acid
in obesity may be associated with -cell apoptosis,

which increases the risk of developing diabetes.*

Diabetes significantly alters the host response
and is strongly associated with periodontal tissue
breakdown.>** Several studies that investigated the
association between obesity and periodontal disease
adjusted for diabetes. Current understanding is
that diabetes is a mediator in the proposed causal
pathway. Hence, this analysis did not adjust for
diabetes.

The current study has several limitations. First, it
is cross sectional in nature, thus making it impossible
to conclude any causal effect. Second, there was
no information about gingival inflammation such
as gingival bleeding, which could have offered a
better understanding of the disease status. However,
the use of the Arbes et al. case definition may have
alleviated this limitation. Finally, the exclusion
of participants without teeth may have biased the
results.

Ahmed Ali Alhassani

The study does have several strengths including
the large sample size, the high quality of data
collection, and the fact that it is representative of
the US population.

In conclusion, there was a positive association
between periodontal disease and both overall and
central obesity. However, this association however
was sensitive to the periodontitis case definition
used. Future prospective studies that include
inflammatory markers analysis are needed to further
understand this relationship.
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