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ARTICLEINFO ABSTRACT
Avrticle history: Recent studies have reported a relationship between obesity and periodontitis, but few have investigated
Received 19 May, 2018 this association in China. This present study probes the relationship between obesity and periodontitis within
Accepted 6 June, 2018 a population of China. A total of 582 Chinese subjects were analyzed with fifty-three excluded. All
Published 15 June 2018 participants underwent a periodontal assessment, anthropometric measurements and completed a
questionnaire. Periodontal status was evaluated with the Community Periodontal Index. Body mass index
Keywords: (BMI) and waist circumference (WC) were used as measures of overall body fat and upper body fat,
waist circumference respectively. Data from young and elderly subjects were analyzed separately. Though there was no
periodontitis association between BMI and periodontitis, the risk for periodontitis was increased by 5.1% per 1-cm
obesity increase in WC (OR=1.051, 95%CI: 1.025-1.079, P<0.05). Within this population in China, abdominal
abdominal obesity was significantly associated with an increased prevalence, severity, and extent of periodontitis,
Periodontal-systemic disease suggesting that individuals with high WC circumference obesity should pay more attention to their
interactions periodontal health.
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Introduction adiet with an increased intake of fats, and sugars, and decreased physical
activity, contribute to this global phenomenon.

Obesity is one of the most blatantly visible, yet most neglected, public

health problems threatening human health. It is defined as the deposition Obesity is exPeaeq to be the leading .threat to human heaIFh in the 21
of abnormal or excessive fat in the adipose tissue [1]. According to a century. As determined by body mass index, waist-to-hip circumference
recent statement from the World Health Organization (WHO), obesity is 'rat|o, p?r_cemf"ge of body fat, or maximum oxygen Co_”sumpt'on' .obe3|ty
rising in developing countries due to a global shift in life-style-related is a verified risk factor for chronic conditions, including type 2 diabetes,
factors, including accumulating energy, fat and sugar consumption and hyperlipidemia, cardiovascular disease, hypertension, and cholelithiasis,

less physical activity [2-6]. The changes in modern life-styles, including
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Abdominal obesity and periodontitis

and has been proposed to be a factor for susceptibility of periodontitis
[2,3,5, 7-14].

Despite that most epidemiological studies have shown an association
between obesity and periodontitis and that obesity significantly
contributes to the severity of periodontitis in experimental animals, study
results have been inconsistent with regard to age, gender, degree of
correlation, and the causal relationship between obesity and
periodontitis, and the potential underlying biological mechanism
remains to be established [15, 16]. Furthermore, body mass index (BMI)
was adopted by a majority of studies as an indicator of obesity, while
only a limited number of studies used the combined indicators of
overweight and obesity. However, as BMI does not account for body
frame size and weight types, the accuracy of BMI for setting obesity
standards is still controversial. Thus, the measurement of waist
circumference (WC) has been proposed as a better disease risk predictor
in recent studies, and WC could better reflect abdominal obesity.

In this study, we aimed to determine whether being overweight or obese
is associated with an increased risk of having periodontitis after
adjusting for factors such as age, gender, and smoking status among a
sample population in China and to determine whether the association is
consistent in young and middle-aged, and older subjects.

Material and Methods
Study Sample and Participants

A systematic random sample of 582 persons aged between 20 and 85
years was chosen from subjects who attended an annual examination at
Tianjin Medical University Medical Center in China. All protocols were
approved by the Research Ethical Committee of Tianjin Medical
University, China. The methods were carried out in accordance with the
approved guidelines. Informed consent was obtained from all
participants. The exclusion criteria for all subjects included the
following: periodontal or antibiotic therapy in the previous 6 months;
any condition that might influence the outcome of a periodontal
examination; or any questionnaire or medical report that was incomplete.
Fifty-three persons were excluded for the following reasons: incomplete
questionnaire (n=7), received periodontal treatment in the past 6 months
(n=22), total edentulism (n=9), cardiovascular disease (n=8), and having
fewer than 6 teeth (n=7). The consultation rate was 90.89%. This screen
of 529 people included 287 men and 242 women (Fig. 1). The data for
this research were collected by interviews and clinical oral and health
examinations.

Questionnaire

A trained interviewer administered and completed the questionnaire for
each subject. Age, gender, nationality, marital status, and education level
were included in socio-demographic characteristics. A family history of
diabetes, hypertension, dyslipidemia, osteoporosis, and periodontitis
was also collected.

In addition, the frequency of tooth brushing (categorized as twice a day
or more, daily, or less often), history of dental checkups (categorized into
those who have dental check-ups regularly, not regularly, only when
symptoms occur, or never), stress (whether it could be dealt easily or
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barely), smoking (defined as current smoker, past smoker, or non-
smoker), alcohol consumption (defined as drinker or non-drinker), and
other risk indicators of periodontitis were assessed.

Assessment of obesity

A professional nutritionist measured the subjects’ weight, height, and
WC while the subject was dressed in light clothing and not wearing
shoes. A measuring rod and a mechanical flat scale were used to measure
height and body weight, respectively. WC was measured to the nearest
centimeter at the narrowest point between the umbilical and the rib cage
with a circumference-measuring tape.

BMI was calculated as the ratio of the weight (kg) to the square of the
height (m). According to the Health Ministry Disease Control
Department guidelines, obesity for men and women was defined as
BMI>28 kg/m? overweight as BMI >24 kg/m? to <28 kg/m? normal
weight as BMI>18.5 kg/m? to <24 kg/m?, and underweight as BMI<18.5
kg/mz2. According to the International Diabetes Federation, abdominal
obesity based on WC was defined as a WC >90 ¢cm for men and >80 cm
for women.

Oral Examinations

All participants underwent a clinical oral examination performed by a
dentist. The percent agreement between the examiner and the reference
examiner with respect to periodontal pockets was 72%. To assess the
periodontal condition, the WHO community periodontal index was used.
The 10 teeth selected for measurements were as follows: the maxillary
right central incisor, the maxillary right first molar, the maxillary right
second molar, the maxillary left first molar, the maxillary left second
molar, the mandibular left central incisor, the mandibular left first molar,
the mandibular left second molar, the mandibular right first molar, and
the mandibular right second molar. The 10 selected teeth were assessed
using the plaque index (PLI) of Silness and Loe(1964), the calculus
index (CI) of Green and Vermillion(1964), and the sulcus bleeding index
(SBI) of Mazza (1981) [17]. Six sites (mesio-facial, mid-facial, disto-
facial, mesio-lingual, mid-lingual, and disto-lingual) of each studied
tooth were assessed and scored for the probing depth (PD) and the
attachment loss (AL). The number of missing teeth (excluding third
molars) per subject was recorded. The mean PLI, Cl, SBI, PD, and AL
over all examined surfaces or sites and the percentages of sites with
PD>4 mm, PD>6 mm, AL>1 mm, A>3 mm, and Al>5 mm was
calculated for each participant. The extent and severity of periodontitis
were defined by the percentage of periodontal sites.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS 16.0) software was
used for data processing and data analysis. The characteristics of the
subjects’ variables were described using frequency distribution for
categorical variables and the mean and standard deviation for continuous
variables. One-way analysis of variance () test for categorical variables
and T test for continuous variables) was used to determine whether there
were any significant differences (P<0.05) between groups. The selection
of covariates was based on the current knowledge of the potential risk
factors of periodontal infection. The prevalence of periodontitis served
as the dependent variable, and all of the risk factors were added as the
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independent variables in the multivariate logistic regression analysis.
This procedure provided regression analysis and analysis of variance for
the dependent variable (prevalence of periodontitis) by explanatory
variables and covariates, including one obesity indicator every time. The
association between each risk factor and the prevalence of periodontitis
was determined by the use of multivariate binary logistic regression after
adjusting for important variables. Then the best regression model was
constituted by all variables that were significantly associated with
periodontitis. To verify the associations between BMI, WC, and other
risk factors and periodontitis, obesity indicators were tested by adding
them to the best models in separate models. Forward stepwise regression
was conducted to assess the statistical significance of the two-way
interactions between independent variables.

The two-way interaction terms were added one at a time to the model
containing all of the main effects and were assessed for their significance
using the likelihood ratio test. Crude and adjusted odds ratios (OR) and
their 95% confidence intervals were calculated. A p-value 0f<0.05 was
considered statistically significant. We then analyzed groups by age as
young or middle-aged (20-59 years) or older-aged (60 years and older)
in addition to the overall group to explore whether the associations were
consistent in younger and older adult subjects. The analysis of the
association between obesity indicators and periodontal parameters (PD
mean, AL mean, percentage of surfaces with PD>4 mm, PD>6 mm,
AL>1 mm, A>3 mm, and AI>5 mm) was conducted using the Wilcoxon
rank sum test to explore whether obesity would affect the severity of
periodontitis.

Figure

A systematic random sample of 582 Chinese subjects was chosen from
patients who attended an annual exammation at Tianjin Medical University
Medical Center in China.

—w Informed consent was obtamed from the participants.

Exclusion criteria” periodontal or antibiotic therapy in the
previous 6 months; any systemic condition which might
mfluence the course of periodontal examination; any
questionnaire or the medical report were mcomplete.

Y

Fifty three persons were excinded 529 subjects (287 men and 242 women),
20 to 85 yrs old, were mchided i the final data statistics
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Fig 1: Study design from screening to completion of the trial.
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Fig 2: The prevalence of periodontitis according to body mass index
(BMI) categories. Approximately 68.61% of normal weight participants
had periodontitis, whereas 84.34% of overweight and 94.25% of obese
participants had periodontitis.
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Fig 3: The prevalence of periodontitis according to waist circumference
(WC). According to WC, 72.80% of normal WC participants had
periodontitis, whereas 90.91% of participants with abdominal obesity
had periodontitis

Results

This study included a total of 529 participants (287 males and 242
females) aged between 21 and 85 years (mean age + standard deviation
[SD] of 41.0+ 13.5 years). The basic characteristics of the study
population and the prevalence of periodontitis according to socio-
demographic, oral health parameters, and clinical and relevant
characteristics are shown in Table 1. According to BMI, 37.4% were
overweight, and 16.4% were obese. Approximately 31.2% had
abdominal obesity according to WC. Of the 529 subjects who were
examined, 78.4% had periodontitis. The prevalence of periodontal
disease increased with advancing age, and all of the subjects had in the
70-year-old age subgroup had peridontitis. The prevalence of
periodontitis according to BMI categories and WC are shown in Fig. 2
and Fig. 3, respectively. Approximately 68.61% of normal weight
participants had periodontitis, whereas 84.34% of overweight and
94.25% of obese participants had periodontitis. Of participants with
normal WC, 72.8% had periodontitis, whereas 90.91% of participants
with abdominal obesity had periodontitis.
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According to the research variables and confounding variables, most of
the studied independent variables in the univariate analysis (y? test for
categorical variables and T test for continuous variables) were
significantly associated with the odds of having periodontitis (P<0.05);
these included age (x>=89.047, P<0.001), gender (x*=32.476, P<0.001),
education (3?=14.259, P<0.001), BMI (x*=32.581, P<0.001), abdominal
obesity (¥?=29.864, P<0.001), smoking (y?=27.472, P<0.001), drinking
(¥*=11.158, P=0.001), hypertension (}>=17.700, P <0.001),
hyperlipidemia (y?=21.499, P <0.001), high triglycerides (x?=26.992, P
<0.001), high cholesterol (x*=6.586, P =0.01), and WC (t = — 8.621, P
<0.001).

Although most of the studied variables were significantly associated
with the increased odds of having periodontitis, we could not rule out the
interference of confounding factors after adjusting for important
variables in the univariate analysis, including gender, nationality,
education, dental attendance pattern, tooth brushing frequency and time,
alcohol consumption, stress, family history of periodontitis, diabetes
mellitus, hypertension, hyperlipidemia, elevated cholesterol level, and
elevated triglyceride level. Only age (OR=1.949, 95%Cl: 1.531, 2.481),
high WC (OR=1.051, 95%Cl: 1.025, 1.079), and smoking (OR=2.246,
95%ClI: 1.309, 3.914) remained significantly associated with the
increased odds of periodontitis in the entire group (Supplementary Table
1). Each 1-cm increase in WC was associated with a 5.1% increase in
the risk of periodontitis.

Logistic regression was performed again after grouping, and
Supplementary (table 2) shows that in the young and middle-aged groups
(20-59 years), overweight and obesity defined by BMI was associated
with an increased risk of periodontitis (OR=1.511, 95% CI: 1.023, 2.353,
P<0.05) in addition to age (OR=2.290, 95%CIl: 1.654, 3.169), gender
(OR=0.453, 95%ClI: 0.260, 0.789), and smoking (OR=2.053, 95%CI:
1.167, 3.612). However, there was no consistent association between
obesity and periodontitis among the older-aged group (Supplementary
Table 3) after adjusting for important variables.

Table 2 shows the periodontal parameters according to BMI. Compared
with subjects who had normal weight or who were underweight
(BMI<24 kg/m?), overweight and obese subjects had a significantly
higher average of PD, AL, percentage of sites with PD >4 mm, PD >6
mm, Al >1 mm, and Al >3 mm (P<0.05). Obese subjects had a
significantly higher percentage of sites with PD >4 mm and Al >3 mm
compared with overweight (P<0.05). Table 3 shows that all of the
periodontal parameters including average PD, AL, and the percentage of
sites with PD >4 mm, PD >6 mm, Al >1 mm, Al >3 mm, and Al >5 mm
were significantly higher among subjects with abdominal obesity
(P<0.05).

Table 1: The basic characteristics of the study population and the prevalence of periodontitis according to socio-demographic, oral health parameters, and

clinical and relevant characteristics

Periodontal status
Variable Total (%) Normal or gingivitis Periodontitis p-value
1 (%) 1 (%)
Age (years) <0.001
20~29 133(25.1) 66(49.62) 67(50.38)
30~39 139(26.3) 22(15.83) 117(84.17)
40~49 122(23.1) 19(15.57) 103(84.43)
50~59 80(15.1) 5(6.25) 75(93.75)
60~69 35(6.6) 2(5.71) 33(94.29)
70+ 20(3.8) 0(0) 20(100)
Gender <0.001
Male 287(54.3) 35(12.20) 252(87.80)
Female 242(45.7) 79(32.64) 163(67.36)
Nationality 1.000
Han 510(96.4) 110(21.57) 400(78.43)
Others 19(3.6) 4(21.05) 15(78.95)
Education <0.001
High school and above 77(14.6) 4(5.19) 73(9481)
University degree or above 452(85.4) 110(24.34) 342(75.66)
Dental attendance pattern 0.149
Regularly 5(0.9) 2(40) 3(60)
Not regularly 98(18.5) 27(27.55) 71(72.45)
When have symptoms 275(52.0) 60(21.82) 215(78.18)
Never 151(28.5) 25(16.56) 126(83.44)
Brushing frequency 0.127
Once a day or none 117(22.1) 19(16.24) 98(83.76)
At least twice a day 412(77.9) 95(23.06) 317(76.94)
Brushing time 0.194
Less than 3 minutes 465(87.9) 96(20.65) 369(79.35)
At least 3 minutes 64(12.1) 18(28.13) 46(71.87)
Body Mass Index (BMI)X <0.001
Underweight 21(4.0) 8(38.10) 13(61.90)
Normal 223(42.2) 70(31.39) 153(68.61)
Overweight 198(37.4) 31(15.66) 167(84.34)
Obesity 87(16.4) 5(5.75) 82(94.25)
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Periodontal status
Variable Total (%) Normal or gingivitis Periodontitis p-value
1 (%) n (%)

Waist circumference T <0.001
Normal 364(68.8) 99(27.20) 265(72.80)
Abdominal obesity 165(31.2) 15(9.09) 150(90.91)

Smoking <0.001
No 404(76.4) 108(26.73) 296(73.26)
Past 38(7.2) 3(7.90) 35(92.10)
Current 87(16.7) 3(3.45) 84(96.55)

Drinking 0.001
No 343(64.8) 89(25.95) 254(74.05)
Yes 186(35.2) 25(13.44) 161(86.56)

Stress 0.644
No or less 372(70.3) 78(20.97) 294(79.03)
Large 157(29.7) 36(22.93) 121(77.07)

Diabetes mellitus § 0.130
No 505(95.5) 112(22.18) 393(77.82)
Yes 24(4.5) 2(8.33) 22(91.67)

Hypertension § =0.001
No 442(83.6) 110(24.89) 332(75.11)
Yes 87(16.4) 4(4.60) 83(95.40)

Hyperlipidemia || <0.001
No 308(58.2) 88(28.57) 220(71.43)
Yes 221(41.8) 26(11.76) 195(88.24)

Elevated cholesterol level 9 0.01
No 381(72.0) 93(24.41) 288(72.96)
Yes 148(28.0) 21(14.19) 127(85.81)

Elevated triglyceride level # <0.001
No 392(74.1) 106(27.04) 286(72.96)
Yes 137(25.9) 8(5.84) 129(94.16)

* Underweight (BMI<18.5 kg/m?), normal weight (18.5<BMI<24 kg/m?), overweight (24<BMI<28 kg/m?), and obesity (BMI>28 kg/m?).

1 Abdominal obesity: >90 cm in males and >80 cm in females.

1 Diabetes mellitus: had history of diabetes, blood sugar>11.1 mmol/L and/or fasting plasma glucose (FPG)>7.0 mmol/L.

§ Hypertension: had history of hypertension, or systolic and/or diastolic blood pressure>140 mmHg.

I Hyperlipidemia: total cholesterol>5.72 mmol/L or triglycerides>1.70 mmol/L or both.

1 Elevated cholesterol level: total cholesterol>5.72 mmol/L.
# Elevated triglyceride level: triglycerides>1.70 mmol/L.

Table 2: Periodontal status according to body mass index (BMI) categories

Normal or underweight Overweight Obesity p-value
BMI<24 kg/m? 24<BMI<28 kg/m? BMI=28 kg/m?
(M=Q) (M=Q) M=Q)

Mean PD 2.00+0.36 2.28+0.53 * 2.48+0.34 * 0.000

Mean AL 0.39=0.78 0.80=0.90 * 1.00+0.80 * 0.000
Percentage of sites with

PD>4 mm 0.00+5.00 5.00+15.42 * 10.00+15.00 = 7 0.000

PD=6 mm 0.00+0.00 0.00+0.00 * 0.00+0.00 * 0.001

ATL>=1 mm 30.00+£59.28 55.00+£47.78 * 65.00+40.00 * 0.000

ATL=3 mm 0.00+11.11 5.00+11.11 * 5.56+£0.20 * T 0.000

AL=5 mm 0.00+0.00 0.00+0.00 0.00£0.00 0.222
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The general distribution of the periodontal indices was not a normal distribution, so the Wilcoxon rank sum test was used in the analysis.

M=Q: medianzquartile interval
* Significantly different from normal and underweight.
T Significantly different from overweight.

Table 3: Periodontal status according to waist circumference (WC)*

Normal Abdominal obesity p-value
(M=Q) M=+Q)
Mean PD 2.00+0.36 2.28+0.53 0.000
Mean AL 0.39+0.78 0.80+0.90 0.000
Percentage of sites with
PD>4 mm 0.00+5.00 10.00+14.38 0.000
PD>6 mm 0.00+0.00 0.00+0.00 0.000
AL>=1 mm 30.00+60.00 65.00+£43.33 0.000
AL>=3 mm 0.00+5.00 5.56+10.00 0.000
ALZ=5 mm 0.00+0.00 0.00+0.00 0.001

*Abdominal obesity: WC>90 c¢cm for men and >80 cm for women.
M=Q: mediantquartile interval

Discussion

In 1977, Perlstein et al. showed that obese-hypertensive rats are more
likely to have periodontal tissue deterioration than normal weight rats
[15]. In humans, the first epidemiological survey was conducted in 1998
by Saito in Japan, who reported that obese Japanese subjects were more
likely to have periodontal disease than normal weight ones [18]. The
association between each risk factor and the prevalence of periodontitis
was determined by the use of multivariate binary logistic regression after
adjusting for important variables, then the best regression model was
constituted by all variables that were significantly associated with
periodontitis. To verify the associations between BMI, WC, and other
risk factors and periodontitis, obesity indicators were tested by adding
them to the best models in separate models. Forward stepwise regression
was conducted to assess the statistical significance of the two-way
interactions between independent variables.

Additionally, the tracking survey by Saito reported that the relationship
between upper body obesity and periodontitis was more significant and
that a significant relationship between BMI and periodontal disease was
present only in subjects with a high waist-to-hip ratio [19]. Three healthy
behaviors, e.g. staying a normal weight, exercising, and eating a healthy
diet, have been reported to contribute to a lower prevalence of
periodontitis [20]. Shimazaki et al. also found that subjects with the
combined lowest quintile in BMI and highest quintile in maximal
oxygen consumption (VOzmax) had a significantly lower risk of severe
periodontitis [21].

Dent Oral Biol Craniofacial Res doi: 10.31487/j.DOBCR.2018.02.002

In our study in Chinese population, an association between WC and
periodontitis in the overall group (OR=1.051, 95%CI: 1.025, 1.079) was
detected. Each 1-cm increase in WC was associated with a 5.1% increase
in the risk of periodontitis after adjusting for confounding factors. There
was no association between BMI-defined obesity and periodontitis after
adjusting for important variables in the group aged 20-85 years. This
observation suggested that in China, abdominal obesity is more
significantly associated with periodontitis than peripheral obesity. This
finding is consistent with the study conducted by Reeves, who reported
that each 1-cm increase in WC was associated with a 5% increase in the
risk of periodontitis [22]. Al-Zahrani et al. also found that upper body
obesity had a significant relationship with periodontal disease in 643
Japanese subjects, and that WC was significantly associated with the
prevalence of periodontal disease (adjusted OR=2.27) [23].

WC is an important indicator of visceral abdominal fat and can reflect
abdominal obesity better than BMI. To the best of our knowledge, the
types of obesity are considered to be different between Westerners and
Orientals. Orientals are more inclined to have upper body obesity, i.e.,
abdominal adiposity, whereas Westerners are more likely to have whole
body obesity. In comparison with peripheral fat, abdominal fat has been
suggested to be a higher risk factor; however, visceral fat has the closest
relationship with an increased risk [1, 24]. This correlation may explain
why WC was more significantly associated with periodontitis than BMI
in a Chinese population. In South Korea, Kim et al. also reported that a
high WC seemed to be associated with periodontitis, whereas BMI was
not, i.e., abdominal obesity was significantly correlated with
periodontitis [25].
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The results of these studies have been inconsistent regarding age and
gender. For example, Saito et al. Genco et al., and Nishida et al. reported
an overall association, whereas Al-Zahrani et al [10, 14, 18, 23]. found
an association among young subjects. The potential relationship between
a high BMI and periodontitis was suggested when Linden et al.
investigated a group of subjects aged 60-70 years [12]. In our study and
after grouping, BMI-defined overweight and obesity increased the odds
of periodontitis (OR=1.511, 95%Cl: 1.023, 2.353, p<0.05). In addition,
age, gender, and smoking were also associated with an increased risk of
periodontitis in the young and middle-aged group (20-59 years).
However, in the older aged group (60-85 years), there was no consistent
association between obesity and periodontitis, and only a high
triglyceride level was a risk factor (OR=1.447, 95%Cl: 1.032, 2.257) for
periodontitis after adjusting for important variables. The correlation
between periodontitis and obesity was significant in the overall group;
however, no significant association was found when the middle- or
older-aged groups were analyzed separately. A few reasons are
suggested for this discrepancy. First, several of the teeth affected were
too loose to be retained, and the remaining teeth were relatively healthy
in the older-aged group; thus, the relationship between the two was
difficult to confirm.

The second reason that might explain why the association could be more
pronounced among younger than older adults was the confounding
metabolic changes in later life, such as high triglycerides, which might
have weakened the actual relationship. Additionally, the high risk for
systemic disease in older age might have prompted subjects to seek
medical advice more frequently, resulting in more active prevention and
treatment of various diseases such that the real relationship was masked.
The third reason was that the small sample size was not sufficient to
represent the older age group. Thus, the real relationship between obesity
and periodontitis in older aged subjects requires further research.

Decades earlier, it was noted that obesity could aggregate the severity of
periodontitis in rats [15]. The correlation between obesity and severity
of periodontitis was suggested and investigated in recent studies.
Relationships between obesity and periodontal diseases, including BMI
and waist-to-hip ratio and various periodontal measures such as mean
periodontal attachment, mean pocket depth, and mean gingival bleeding
index were studied by Wood et al. [26]. Deep periodontal pockets,
obvious attachment loss, bleeding upon probing, and plaque
accumulation were more commonly seen in the obese and subjects with
a BMI>35 kg/m?had a higher proportion of Tannerella forsythia in their
flora composition [27]. This study found that the average PD, average
AL, and percentages of sites with PD >4 mm, PD >6 mm, Al >1 mm,
and Al >3 mm were significantly higher in overweight and obese
subjects (P<0.05) compared with participants with BMI <24 kg/m?.
Additionally, all of the periodontal parameters, including the average
PD, average AL, and the percentages of sites with PD>4 mm, PD >6
mm, Al >1 mm, Al >3 mm, and Al >5 mm, were significantly higher
among subjects with abdominal obesity (P<0.05). BMI-defined obesity
and high WC were suggested to not only be significantly associated with
increased odds of having periodontitis but also with the severity and
extent of the periodontitis. More body fat, which meaning more adipose
tissue and reservoir for inflammatory cytokines, might actively
participate in the development of insulin resistance and progression of
periodontitis.
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The underlying biological mechanisms for the association between
obesity and periodontitis are not well known. The adverse effects of
obesity could be mediated through several mechanisms, including
impaired glucose tolerance, dyslipidemia, impaired immune response,
and secretion of substances from adipose tissue [28]. Adipose tissue,
though assumed to chiefly be a triglycerides reservoir, is more exactly
an important metabolic endocrine organ, especially visceral adipose
tissue. Plenty of immunomodulatory factors are secreted by this
endocrine system and dominated in regulating metabolic and vascular
biology.

Adipose cells, which include adipocytes, preadipocytes, and
macrophages, secrete more than 50 bioactive molecules known as
adipocytokines, which may in turn affect the periodontal tissues [29-31].
Pro-inflammatory cytokines such as TNF-a, IL-6, IL-1B, and PGE; can
activate osteoclasts and collagen enzymes, which stimulate bone
absorption and promote degradation of the connective tissue matrix
destroying the bone and periodontium [29, 32, 33]. In addition, obesity
increases the host’s susceptibility by modulating the host’s immune and
inflammatory systems, leaving the subject with a greater risk of
periodontitis and other chronic diseases.

Although this study showed a relationship between abdominal obesity
and periodontitis, some limitations must be highlighted. First, the sample
used for the study was small and was taken from only one geographic
area, which was insufficient to represent the whole nation of China.
Second, using cross-sectional data makes it impossible to determine the
direction of causal relationships. This positive association was consistent
with a biologically plausible role for obesity in the development of
periodontal disease. However, with few well-designed longitudinal
studies, there is an inability to distinguish the temporal ordering of
events, thereby limiting the evidence that obesity is a risk factor for
periodontal disease or that periodontitis might increase the risk of weight
gain. In clinical practice, a higher prevalence of periodontal disease
should be expected among obese adults [34].

The direction of the relationship might also be opposite to the one
expected, or it might be bidirectional. Longitudinal studies with more
precise measures of adiposity and laboratory studies will provide better
insights into the relationship between periodontal disease and obesity.
The third limitation is that the effects of other residual confounders could
not be completely eliminated, and we did not consider dietary habits such
as consumption of foods or beverages high in sugars, or lifestyles,
although these have an impact on periodontal status.

In conclusion, abdominal obesity was significantly associated with an
increased prevalence, severity, and extent of periodontitis in a Chinese
population, but there was no significant association among older-aged
subjects. The underlying biological mechanisms for the associations are
not well known, and additional research is needed to determine the
nature of this association.

Conflict of Interest

The authors declare that they have no competing interest.

Source of support

Volume 1(2): 7-8



Ab

dominal obesity and periodontitis

This study was supported by research grants from Foundation of Tianjin
Educational Committee (Grant No. 20110139) and the National Nature
Science Foundation of China (Grant No0.81371109, 81670953)

Acknowledgements

The authors thank Honglin Zhao, Medical Center of Tianjin Medical
University, and Yonglan Wang, School of Stomatology, Tianjin Medical
University, Xiuying Qi, Division of Epidemiology, Tianjin Medical
University, for sponsorship of the study, comments on the manuscript,

an
su

d recommendations regarding the statistical methods. This study was
pported by research grants from the Foundation of Tianjin Educational

Committee (Grant No. 20110139) and the National Nature Science
Foundation of China (Grant N0.81371109, 81670953)

REFERENCES

. Rexrode KM, Carey VJ, Hennekens CH, Walters EE, Colditz GA, et al.

(1998) Abdominal adiposity and coronary heart disease in women. JAMA
280: 1843-1848. [Crossref]

. Doll S, Paccaud F, Bovet P, Burnier M, Wietlisbach V (2002) Body mass

index, abdominal adiposity and blood pressure: consistency of their
association across developing and developed countries. Int J Obes Relat
Metab Disord 26: 48-57. [Crossref]

. Kopelman PG (2000) Obesity as a medical problem. Nature 404: 635-643.

[Crossref]

. Kuczmarski RJ, Flegal KM, Campbell SM, Johnson CL (1994) Increasing

prevalence of overweight among US adults. The National Health and
Nutrition Examination Surveys, 1960 to 1991. JAMA 272: 205-211.
[Crossref]

. Must A, Spadano J, Coakley EH, Field AE, Colditz G, et al. (1999) The

disease burden associated with overweight and obesity. JAMA 282: 1523-
1529. [Crossref]

6. Saw SM, Rajan U (1997) The epidemiology of obesity: a review. Ann Acad

7

10.

11

12.

13.

Med Singapore 26: 489-493.

. Field AE, Coakley EH, Must A, Spadano JL, Laird N, etal. (2001) Impact

of overweight on the risk of developing common chronic diseases during
a 10-year period. Arch Intern Med 161: 1581-1586. [Crossref]

. Dalla Vecchia CF, Susin C, Résing CK, Oppermann RV, Albandar JM

(2005) Overweight and obesity as risk indicators for periodontitis in
adults. J Periodontol 76: 1721-1728. [Crossref]

. Ekuni D, Yamamoto T, Koyama R, Tsuneishi M, Naito K, et al. (2008)

Relationship between body mass index and periodontitis in young
Japanese adults. J Periodontal Res 43: 417-421. [Crossref]

Genco RJ, Grossi SG, Ho A, Nishimura F, Murayama Y (2005) proposed
model linking inflammation to obesity, diabetes, and periodontal
infections. J Periodontol 76: 2075-2084. [Crossref]

Khader YS, Bawadi HA, Haroun TF, Alomari M, Tayyem RF (2009) The
association between periodontal disease and obesity among adults in
Jordan. J Clin Periodontol 36: 18-24. [Crossref]

Linden G, Patterson C, Evans A, Kee F (2007) Obesity and periodontitis
in 60-70-year-old men. J Clin Periodontol 34: 461-466. [Crossref]
Nishida N, Tanaka M, Hayashi N, Nagata H, Takeshita T, et al. (2005)
Determination of smoking and obesity as periodontitis risks using the
classification and regression tree method. J Periodontol 76: 923-928.
[Crossref]

Dent Oral Biol Craniofacial Res doi: 10.31487/j.DOBCR.2018.02.002

14.

15.

16.

17.

18.

19.

Ylostalo P1, Suominen-Taipale L, Reunanen A, Knuuttila M (2008)
Association between body weight and periodontal infection. J Clin
Periodontol 35: 297-304. [Crossref]

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

Tomofuji T, Kusano H, Azuma T, Ekuni D, Yamamoto T, et al. (2005)
Effects of a high-cholesterol diet on cell behavior in rat periodontitis. J
Dent Res 84: 752-756. [Crossref]

Silness J, Loe H (1964) Periodontal Disease in Pregnancy. li. Correlation
between Oral Hygiene and Periodontal Condtion. Acta Odontol Scand 22:
121-135. [Crossref]

Saito T, Shimazaki Y and Sakamoto M (1998) Obesity and periodontitis.
N Engl J Med 339: 482-483.

Saito T, Shimazaki Y, Koga T, Tsuzuki M, Ohshima A (2001)
Relationship between upper body obesity and periodontitis. J Dent Res
80: 1631-1636. [Crossref]

20. Al-Zahrani MS, Borawski EA, Bissada NF (2005) Periodontitis and three

21.

22.

23.

24,

health-enhancing behaviors: maintaining normal weight, engaging in
recommended level of exercise, and consuming a high-quality diet. J
Periodontol 76: 1362-1366. [Crossref]

Shimazaki Y, Egami Y, Matsubara T, Koike G, Akifusa S, et al. (2010)
Relationship between obesity and physical fitness and periodontitis. J
Periodontol 81: 1124-1131. [Crossref]

Reeves AF, Rees JM, Schiff M, Hujoel P (2006) Total body weight and
waist circumference associated with chronic periodontitis among
adolescents in the United States. Arch Pediatr Adolesc Med 160: 894-
899. [Crossref]

Al-Zahrani MS, Bissada NF, Borawskit EA (2003) Obesity and
periodontal disease in young, middle-aged, and older adults. J
Periodontol 74: 610-615. [Crossref]

Vanhala MJ, Kumpusalo EA, Pitkajarvi TK, Takala JK (1997) Metabolic
syndrome' in a middle-aged Finnish population. J Cardiovasc Risk 4:
291-295. [Crossref]

25 Kim EJ, Jin BH, Bae KH (2011) Periodontitis and obesity: a study of the

26.

27.

28.

29.

30.

31.

32.

33.

34.

Fourth Korean National Health and Nutrition Examination Survey. J
Periodontol 82: 533-542. [Crossref]

Wood N, Johnson RB, Streckfus CF (2003) Comparison of body
composition and periodontal disease using nutritional assessment
techniques: Third National Health and Nutrition Examination Survey
(NHANES I11). J Clin Periodontol 30: 321-327. [Crossref]

Socransky SS, Haffajee AD (2005) Periodontal microbial ecology.
Periodontol 2000 38: 135-187. [Crossref]

Saito T, Shimazaki Y (2007) Metabolic disorders related to obesity and
periodontal disease. Periodontol 2000 43: 254-266. [Crossref]

Lundin M, Yucel-Lindberg T, Dahll6f G, Marcus C, Modéer T (2004)
Correlation between TNFalpha in gingival crevicular fluid and body mass
index in obese subjects. Acta Odontol Scand 62: 273-277. [Crossref]

Shimomura |, Funahashi T, Matsuzawa Y (2002) [Significance of
adipocytokine, fat-derived hormones, in metabolic syndrome].
Tanpakushitsu Kakusan Koso 47: 1896-1903. [Crossref]

Shimomura |, Funahashi T, Takahashi M, Maeda K, Kotani K, et al.
(1996) Enhanced expression of PAI-1 in visceral fat: possible contributor
to vascular disease in obesity. Nat Med 2: 800-803. [Crossref]

Gemmell E, Marshall RI, Seymour GJ (1997) Cytokines and
prostaglandins in immune homeostasis and tissue destruction in
periodontal disease. Periodontol 2000 14: 112-143. [Crossref]

Ritchie CS (2007) Obesity and periodontal disease. Periodontol 2000 44:
154-163.

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

Volume 1(2): 8-8


https://www.ncbi.nlm.nih.gov/pubmed/9846779
https://www.ncbi.nlm.nih.gov/pubmed/11791146
https://www.ncbi.nlm.nih.gov/pubmed/10766250
https://www.ncbi.nlm.nih.gov/pubmed/8022039
https://www.ncbi.nlm.nih.gov/pubmed/10546691
https://www.ncbi.nlm.nih.gov/pubmed/11434789
https://www.ncbi.nlm.nih.gov/pubmed/16253094
https://www.ncbi.nlm.nih.gov/pubmed/18942190
https://www.ncbi.nlm.nih.gov/pubmed/16277579
https://www.ncbi.nlm.nih.gov/pubmed/19046327
https://www.ncbi.nlm.nih.gov/pubmed/17403015
https://www.ncbi.nlm.nih.gov/pubmed/15948686
https://www.ncbi.nlm.nih.gov/pubmed/18294226
https://www.ncbi.nlm.nih.gov/pubmed/266151
https://www.ncbi.nlm.nih.gov/pubmed/16040735
https://www.ncbi.nlm.nih.gov/pubmed/14158464
https://www.ncbi.nlm.nih.gov/pubmed/11597023
https://www.ncbi.nlm.nih.gov/pubmed/16101370
https://www.ncbi.nlm.nih.gov/pubmed/20476888
https://www.ncbi.nlm.nih.gov/pubmed/16953012
https://www.ncbi.nlm.nih.gov/pubmed/12816292
https://www.ncbi.nlm.nih.gov/pubmed/9477208
https://www.ncbi.nlm.nih.gov/pubmed/21043799
https://www.ncbi.nlm.nih.gov/pubmed/12694430
https://www.ncbi.nlm.nih.gov/pubmed/15853940
https://www.ncbi.nlm.nih.gov/pubmed/17214843
https://www.ncbi.nlm.nih.gov/pubmed/15841815
https://www.ncbi.nlm.nih.gov/pubmed/12428373
https://www.ncbi.nlm.nih.gov/pubmed/8673927
https://www.ncbi.nlm.nih.gov/pubmed/9567968
https://www.ncbi.nlm.nih.gov/pubmed/20722533

