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Obesity and Periodontal Disease in Young,
Middle-Aged, and Older Adults

Mohammad S. Al-Zahrani,*T Nabil F. Bissada,* and Elaine A. Borawski'

Background: The growing prevalence of increased body
weight and obesity in the (nited States has raised significant
public health concemns, Obesity has been implicated as a risk
factor for several chronic health conditions, as well as being
associated with Increasad mortality. Recently, an association
between obesity and periodontal disease was found in a Japan-
ese population. The purpose of the present study Is to exarnine
the relation between body weight and periodontal disease in a
representative United States sample,

Methods: Participants in the third National Health and Mutri-
tion Examination Survey (NHANES Ill) who were =18 years and
had undergone a periodontal examination were selected for the
analysis (n = 13,665). Body mass index (BMI) and waist cir-
cumiference (WC) were used as measures of overall and abdom-
inal fat content, respectively. Univariable and multivariable logis-
tic regression models were used to estimate the association
betwean increased body weight and periodontal disease. BMI and
WC were assessed independently in a multivariable logistic model
containing the following variables: gender, race, education, poverty
index, smoking, diabetes, and time elapsed since last dental visit.
Significant interactions with age were found and analyses were
then stratified by age: younger (18 to 34 years old), middle-aged
{35 to 59 years old), and clder (60 to 90 years old) adults.

Results: A significant association between the measures of
body fat and periodontal disease was found among the younger
adults, but not middle or older adults. The adjusted odds ratios
(OR) for having periodontal disease were 0.21 (0,080 to 0.565),
1.00 (0.705 to 1.407), and 1.76 (1.187 to 2.612) for subjects
with BMI <18.,5 kg/m?2, 25-29.9 kg/m?2, and =30 kg/m?, respec-
tively. Young subjects with high WC had an adjusted OR of 2.27
(1.480 to 3.487) for having periodontal disease.

Conclusions: In a younger population, overall and abdomi-
nal obesity are associated with increased prevalence of perio-
dontal disease, white underweight (BMI <18.5) is associated with
decreased prevalence. Obesity could be a potential risk factor
for periodontal disease especially among younger individuals,
Promotion of healthy nutrition and adequate physlcal activity
may be additional factors to prevent or halt the rate of pro-
gression of periodontal disease. JJ Perfodontol 2003;74:610-615.
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besity is a major public health con-
Ocem in both developed and devel-

oping countries.! It has been impli-
cated as a significant risk factor for several
conditions including diabetes, cardiovas-
cular disease, hypertension, stroke, and
ostecarthritis,!* The impact of obesity on
health status has the same effect as 20
years of aging and has been suggested to
exceed the impact of smoking or alcohol
abuse® In addition, the incidence of obe-
sity has steadily increased over the last 2
decades.b’

Periodontal disease is one of the most
commeon chronic diseases. It has been esti-
mated that at least 35% of the United States
adults aged 30 to 90 have periodontal
disease.? Several systemic factors are asso-
clated with increased risk of periodontal dis-
ease, including smoking, diabetes, osteo-
porosis, stress, and age.” Obesity has been
found to contribute significantly to perio-
dontal disease severity on experirnental ani-
mals.1? A recent study in apparently healthy
Japanese adults found a significant associ-
ation between obesity and increased risk of
periodontitis.!! The purpose of the present
study is to examine whether or not there is
an association between obesity and peri-
odontal disease in the United States popu-
lation using body mass index (BMI) and
waist circumference (WC) as measures of
total body fat and abdominal obesity,
respectively,

MATERIALS AND METHODS

Data Source and Study Population

Data for the present study were a subset of
the third Mational Health and Mutrition
Examination Survey (NHAMES Il}, a cross-
sectional survey conducted by the National
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Center for Health Statistics {(NCHS) from 1988 to 1994,
The sample represented a United States civilian, non-
institutionalized population = 2 months of age.!2 The
survey consisted of a home interview followed by a
comprehensive medical and dental examination, A
total of 31,311 subjects were exarmined, 30,818 in a
rmoblle examination center and 493 in their homes,
Subjects who were =13 years (n = 19,810) were eligi-
ble for the periodontal examination, For the current
study, only subjects who were >18 years and had
undergone the periodontal examination were included
{(n = 13,665), as was the case in similar studies.!314

Quicome Variable

Periodontal disease was defined based on the pres-
ence of one or more periodontal sites with both an
attachment loss (AL) of 23 mm and probing depth PD
of 24 mm. The use of these criterla was based on pre-
vious studies utilizing NHANES Il data.®1>-14 Com-
bining PD and AL has the advantage of classifying
those subjects with true periodontal pockets as dis-
eased and those with recession only as non-diseased.
Furthermore, Tomar and Asma'4 reported that the use
of this definition eliminated age confounding. Peri-
odontal examination for NHANES Il was performed
around the teeth of a randomly assigned half-mouth,
one upper and one lower quadrant. Third molars, par-
tially erupted teath, and retained roots were excluded.
The distance from the free gingival margin to the bot-
torn of the sulcus (probing depth) and the distance
fromn the free gingival margin to the cemento-enamnel
junction (CEJ) were recorded at the mesio-facial and
mid-facial aspects of each tooth, The level of the peri-
odontal attachment was computed from the above
measurernents to reprasent the distance frormn the CEJ
to the bottom of the sulcus (attachment loss).

Obesity

Two indicators of obesity were used: body mass index
and waist circumference, BMI, used as an indicator of
overall adiposity, was computed from weight in kilo-
grams divided by square height in meters, and divided
into 4 categories: underweight (<18.5 kg/m?), normal
(18.5 to 24,9 ka/m?), overweight (25 to 29.9 kg/m?),
and obese (230 kg/m?). Waist circumference (WC),
used to assess visceral adiposity, was divided into 2
categories using the cutoff point of »102 ¢m for men
and =88 cm for women. The cutoff points for both BMI
and WC were based on the guidelines of the Mational
Heart, Lung, and Blood Institute and World Health
Organization (WHOQ).15.16

Covariales

Socio-demographic variables and periodontal disease
risk factors were selected as covariates. The selected
variables were age, race, gender, poverty index, edu-
cation, time elapsed since the last dental visit, srnok-
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ing, and diabetes. Race was obtalned frorm the NHANES
Hl exarnination file variable race-ethnicity, which iden-
tifies the following categories: non-Hispanic white, non-
Hispanic black, Mexican American, and others.’? The
poverty index in NHAMNES Il represents the family
income divided by the poverty threshold, For our analy-
sis, it was categorized into high (=2.75 to 11.89),
medium (>1.29 to 2.75), and low {0 to 1.29) income.
Smoking status was defined as current smoker, former
smoker, or never smoker. History of diabetes was
obtained from the household adult file variable “have
you ever been told by a doctor that you have diabetes
or sugar diabetes.” Women who reported to have dia-
betes only during pregnancy were considered non-dia-
betics, Education attainment was assessed as 3 cate-
gories, those who have less than, equal to or greater
than 12 years of schooling. The time elapsed since
last dental visit was categorized into 4 categories (<1
year, 2 to 3 years, >3 years, and never visited).

Data Analysis

Data analyses entailed basic descriptive approaches
using statistical software,? and estimation and testing
utilizing a specialized statistical package® that adjusts
for complex sample design. The final sample weight
variable for the mobile examination center and the
replicate weights provided by the NCHS were used to
produce nationally representative estirnates.

The association between the exposure variables (BMI
and WC) and periodontal disease was assessed using
2 separate multi-variable logistic regression models.
The full model included BMI or WC and all the covari-
ates, as well as the 2-way interaction between the expo-
sure variables and 3 demographic covariates; age, gen-
der, and race. The interaction terms were removed one
by one from the rmodel if their significance level was
»{.1. The main effect terms were kept in the model
regardless of their effacts on the P value or on the odds
ratio for exposure variables.

RESULTS

There were 17,752 subjects in the NHANES [Il axam-
ination data file aged 218 years. Of these, 13,665 sub-
jects had periodontal examination, 1,342 were excluded
from periodontal exam for medical reasons, and 2745
subjects had no information on their periodontal con-
ditiot, Qur analysis was limited to those NHAMES sub-
jects =18 years old who had the periodontal assessrment
(n =13,665).

Characteristics of the study population and preva-
lence of periodontal disease are shown in Table 1. Based
on our weighted sample, 42,4% of the participants were
18 to 34 years old (young), 42.4% were 35 to 59 years
old {middle-aged), and 15.2% were 60 to 90 years

+ SAS, Verslon 8.2, SAS Institute, Ing,, Cary, MC.
§ WesVar PC, Varsion 4.0, Westnt, Inc, Rockville, MD.
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Table |. {older). Fifty one percent of the partic-

_— . ipants were females. A majority of the
Characteristics of tlle Study P;opulatmn by Periodontal study population were non-Hispanic
Disease Status (n = 13,665) whites (74%). Nearly half of the sub-

jects had never smoked. More than 78%
of the subjects had 12 years or more of
schooling. Less than 4% were diabetic.
Two percent had never been to a den-
tist or a dental hygienist and 17% had
not had a dental visit for more than 3
years. More than half of the study pop-
ulation was either obese or overweight
{BMI =25) and 36% had high WC,
Prevalence of periodontal disease
was 14% in the total population (8% in
the young, 17% in middle-aged, and
20% in the older adults). Peridontal
disease was more prevalent among
males, non-Hispanic blacks (followed
by Mexican Americans), current smok-

5122 (0285) 1056 (0619)
4878 (0285) 1671 (0938)

Smoking status

, ' o - ers (compared to formet or non-smok-
Never Tle4  4876(0757) 858 (0.532) ers), individuals with less education,
Former ‘ 2961 © 2334(0467) 5.40 {1.056) and diabetics. Prevalence also increased
Current. o 3539 2790(0755) . 2076 (1.361) based on the time since last dental visit

{highest among those who had never
vigited a dental office or whose last visit
was more than 3 years ago). Prevalence
was highest among persons with a BMI
, of =30 kg/m? and increased with

Mo ‘ 9430 (0,181 1332 (067 increasing BMI. Eighteen percent of the

Yas [Zggg ‘-‘ 33350:2:; ‘ 1332 2139:;% population with high WC had pe_ri-
W SRR odontal disease compared to 12% with
a smaller WC,

BMI =30 kg/m* and high WC were
found to be associated with the preva-
R lence of periodontal disease in both
Tirne since last dental visit : ‘ univariable and rnultivariable logistic

£ year 8179 68340792 | 184 (0744 regression models (Table 2}, Only the

2-3 years 1,695 I'LSS (0.53%). - © 144800930 interaction between age and the expo-
>3 ysars 3118 1705(047) 2053 (1.339) sure variables were significant. For this
Never 589 207.Q.171) 17.16 (L720) reason, age-stratified analyses are

presented,

As shown in Tables 3 and 4, respec-
tively, body mass index »30 kg/m? and
high WC were crudely associated with
iy, Cbese 2300 prevalence of periodontal disease in
\Whist drumferencel ,. | . ~ persons aged 18 to 34, but not in the
MNorrrial 783 ,63.,9I {63y | 169 [0.749) other age groups. A negative associa-
High 5734 3409 (0634) 1744 (0.887) tion beiween being underweight and

: S S 8 W AR the prevalence of periodontal disease
waz alzo observed in this age group.
The estimate of the association be-
Fhinat b tween prevalence of periodontal dis-
* Total differs in sorne cells due to missing data, ease in young adults and obesity was

e i by ooy e 0o slightly attenuated (from 1.85 to 1.76)
§ Cutoff point >102 e for men and »88 cm for women, by adjusting for all the covariates, but
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Table 2.

Crude and Adjusted Odds Ratios and 95% Confidence
Interval of Body Mass Index (BMI) and Waist
Circumference (WC), and Periodontal Disease in Study

Population

077 (0A05-1469) 0421
‘ Reference . .

0001
0.000

131 (1.130-1514)
1.64-(1,375-1 960)

Raference:
60 (1.375-1:853

prevalence of pericdontal disease in
persons 18 to 34 was slightly
increased (from 2.14 to 2.27) by
adjusting for the covariates and
remained statistically significant (P
<0.001). [n the other age categories,
no association was found between
periodontal disease and WC or BMI.

To confirm that the association
between obesity and periodontitis was
not due to residual age confounding,
we further categorized the younger
group into 18 to 24 years and 25 to
34 years. The association between WC
and periodontitis rermained strong and
significant; the adjusted OR and 95% €1
were 2.20 (1,131 to 4.291) and 2.10
{1.281 to 3.432) for persons aged 18

* Adjuated for age, gander, race, smoking, poverty index, education, diabates, and time since laxt

dental visit,

T Cutoff pomt »102 em for men and =88 cm for women, BM) and W were assessed in 2 separate

logiatic regressaton modets.

Table 3.

Crude and Adjusted Odds Ratios and 95% Confidence Interval of
Body Mass Index and Periodontal Disease Stratified by Age

to 24 and 25 to 34, respectively.

DISCUSSION

QOur findings showed a signifi-
cant assoclation between obe-
sity and prevalence of peri-
odontal disease, only among
individuals aged 18 to 34
years. The prevalence of peri-

odontal disease is 76% higher
among young chese (BMI =30
kg/m<) individuals than in
young, but normal weight indi-

19.39°(7.943)
15.89:().299)
17,11 (1.356)
19:45 (i.653)

1.27 (0.445-3.643)

" Reference
1,09 (0908-1.315) -
128 (0573-1.680)

viduals. Also young persons
with high WC (>102 em in
men; >B8 cm in women) have
2.27 times greater odds of
having periodontal disease
than in those with smaller WC.
Furthermore, young under-
weight individuals were B0%
legs likely to have periodeontal
disease than young, but nor-
mal weight individuals.

Mo significant association
was found between body
weight and petiodontal dis-
ease in the middle and older

109 (0.358-3.298)
Referance

098 (D.Bll-l;l‘?l)

1.12 (0.820-1.522)

* Adjuated for gender, race, smoking, poverly index, educatlon, diabates, and the time since last dental vialt,

T Weighted to praduce nationslly representative estimates.
§ Statinlical significance, P <0.01,

remained significant (P <0.01). The negative associa-
tion between underweight and prevalence of perio-
dontal disease remained strong and significant in the
final multivarlable model for persons aged 18 to 34
{OR = (.21 and 95% confidence interval (Cl) 0.08 to
0.57). The OR for the association between WC and

age groups., These findings
are consistent with other pre-
vigus reports that found a
stronger association between
obesity and mortality and chronic diseases other than
periodontitis in younger age groups,317-21

Several explanations for the association between
obesity and periodontal disease in younger adults
and not older adulis are plausible. Research has
shown that early-onset obesity that continues in adult-
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Table 4.

Crude and Adjusted Odds Ratios and 95% Confidence Interval of
Waist Circumference and Periodontal Disease Stratified by Age
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to oral health since low
dietary intake of calcium and
vitamin C have been associ-
ated with periodontal dis-

ease. 28 The 11 to 18 year-
old cohort in 1965 would be
=35 years at the time of
MHAMES 1l (1988-19464),

while in 1977 the cohort
would be <35 years old.
Thus, younger persons in our
study population may have

' N different dietary patterns
Normal 2,624 1655 (1.319) ‘Reference Reference e .
2468 18.37 (1.325) I3 (0888-1448) LI (0.849-1.463) than older study participants,

If the cohort effect assump-
tion is valid, the association
between periodontal disease
and obesity is likely to

* Cutoff point =102 em for men and »88 cm for women,
t Adjusted for gender, race, smoking, poverty index, education, diabetes, and time since last dental vistt.
% Walghted to produce nationally represantative estimotes.
§ Statistical aignificance, P< 0.001,

hood may be more harmful than obesity that appears
in adulthood.?? Since aging is associated with an
increase in body fat mass,2**2 it is reasonable to
assume that most of the obesity in younger age groups
startad earlier in life while some of the older obese
participants gain some weight as part of the aging
process. If this is true, the association of obesity and
periodontal disease would be more pronounced armong
younger than clder adults, due to the confounding
metabolic changes in later life.

A second explanation could be due to the dilution
of the effect of obesity in the older age groups. It may
be that the influence of obesity on the periodontal
condition of older participants was masked by pres-
ence of stronger risk factors (such as age). Thus, more
non-obese individuals would develop periodontal dis-
case as they age, diluting the effect of obesity toward
no association. The previous assumption is supported
by our chservation of greater increase of pericdontal
disease prevalence by getting older among normal
weight individuals compared to obese.

A third explanation may be an observed cohort
effect. The present study is cross sectional. Younger
and older study participants may have been exposed
to different lifestyles. Research in dietary trends has
documented a significant shift in the dietary pattern
toward less healthy food among (.S, adolescents.?®
For example, a comparison of dietary patierns of
2 cohorts of adolescents aged 11 to 18 from 1965 and
1977, respectively, reveaied a significant decrease in
raw fruit and non-potato vegetables (sources of vit-
amin C), a decrease in total calcium intake, and a
sharp Increase in soft drinks and non-citrus juices
among the later cohort.2 This is particularly relevant
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remain strong and significant
as the younger cohort ages.

Finally, the social stigma
associated with obesity in
younger adults may be a greater source of chronic
stress than in older adults, where increased body weight
is considered more acceptable. Moreover, younger and
oider individuals may have different coping strate-
gies,2 Stress and inadequate coping behaviors have
both been found to be associated with risk for peri-
odontal disease.*® The proposed mechanisms by which
psychosocial factors may contribute to the pathogen-
esis of periodontal disease include physiclogical alter-
ation of blood supply and salivary flow; modification
of the immune response to periodontal pathogens; or
alteration of health-related behavior such as smoking,
dietary intake, and oral hygiene practice.?!

The primary limitation of our study is its cross-
sectional design. Thus, the association between obe-
sity and periodontal disease does not imply causat-
ity. The study, however, has several strengths: the large
sample size, the availability of information on many
of the potential confounders, and its generaliziblity to
the United States population. Future studies need to
address the underlying question of causality to deter-
mine If obesity is a true risk factor for perlodontal dis-
ease, especially among the younger population. If this
proves to be the case, prevention and rmanagement of
obesity may be an adjunctive approach to improving
periodontal health,
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