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Objective: Obesity is a major public health concern worldwide. Periodontitis is a major oral health problem and was reported to be associated with obesity. So, the present study aimed to examine the association between obesity and periodontitis in Korean.
Methods: The study used data from 2010 to 2015 the Korea National Health and Nutrition Examination Survey. A dependent
variable, periodontitis, was decided as community periodontal index 3. Obesity was defined as body mass index (BMI), and
independent variables are socioeconomic variables (sex, age, residence, economic status, education levels, and occupation),
health-related variables (drinking, smoking, and hypertension, diabetes, stress, physical activity), and oral health-related variables were collected. Multiple logistic regression analysis was used to evaluate the association between obesity and
periodontitis.
Results: In males, 26.5% were overweight and 39.1% were obese. In females, 22.8% were overweight and 30.7% were
obese. The higher the BMI was, the lower socioeconomic status was. Periodontitis war higher among them with the lower
economic level, the lower education, hypertension and diabetes, and stress. Moreover, periodontitis was significantly associated with obesity in multivariate logistic analyses. The odds ratio (OR) (95% confidence interval [CI]) was 1.28 (95% CI,
1.18-1.39) with adjusted for confounders. This OR increased in female (OR [95% CI], 1.39 [1.22-1.56]).
Conclusion: This study demonstrates that obesity is closely associated with oral status, especially with periodontitis in
Korean adults. This association was strong in female. Therefore, integrated intervention programs are required to prevent
obesity and periodontits for Koreans on a national scale by sex.
Keywords: obesity, periodontitis, social class, Korean, sex

Introduction

and developed countries. The prevalence of obesity among
adults was estimated at 24% worldwide [1]. Obesity is a potential risk factor for major complex diseases such as diabetes,
cardiovascular diseases, metabolic syndromes as well as
chronic periodontitis [2].
Chronic periodontitis is a major oral health problem and it
is considered as one of the reasons for tooth loss worldwide.
And, the prevalence of chronic periodontitis in the general
adult population is reported to be 30% to 35%, with approx-
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imately 10% to 15% diagnosed with severe chronic periodontitis [3].
Periodontitis has different prevalence between male and
female. Although gingivitis is generally more common in
male, periodontitis in female is closely related to the hormonal
changes induced by the physiological cycle of female. It was
reported that these physiological changes have a negative effect on periodontal tissue [3], and 42% pregnant female experienced weight gain, and that weight control remains a difficult part of their health care [4,5].
A 5-year longitudinal study conducted in Japanese workers
demonstrated a positive relationship between body mass index (BMI) and periodontal disease [6], and a systematic review, cross sectional studies, case control studies report the association between obesity and periodontitis [1,2,7-10].
To date, there are studies on the association between obesity
and periodontitis, however, few studies have been reported on
this association by sex. Therefore, the aim of this study was to
investigate the association between obesity and periodontitis
according to sex.

Materials and Methods
1. Study design and population
Study population and database This study used data obtained from the Korea National Health and Nutrition Examination Survey (KNHANES) conducted from 2010 through
2015, which was a cross-sectional and nationally representative survey examining the health and nutrition status of south
Koreans. The target population of KNHANES comprises
non-institutionalized Korean citizens residing in Korea. The
sampling plan follows a multi-stage clustered probability design [11]. The surveys included the Health Interview Survey,
Health Examination Survey, and Nutrition Survey. The health
interview and health examination are performed by trained
medical staff and interviewers at the mobile examination
center. According to standardized protocols, all health examination procedures are performed by trained medical personnel
and all equipment is calibrated periodically [11]. Consequently, we included 31,172 adults aged 30 to 80 years for the present study. Objective weight status was determined according
2
to a respondent’s BMI (kg/m ), which was based on anthropometric measurements from the Health Examination Survey.
Categories of BMI were calculated based on the accepted
2
cut-off values of underweight (<18.5 kg/m ), normal (18.522.9 kg/m2), overweight (23-25 kg/m2), and obese >25
2
kg/m ). We first selected socio-demographic variables including age, sex, household income, place of residence, education
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level, and occupation from the 5-year dataset. The household
income levels were divided into 4 quartiles based on the national median household income: lowest (<25th percentile),
low (25–49th percentile), high (50–74th percentile), and highest (≥75th percentile for median household income). Place of
residence was classified as living in an urban area or not (e.g.,
living in a town or in the countryside). Educational levels were
classified into 2 categories: 1) less than 12 years; 2) over 12
years.
Participants were asked how many days during the last seven days you had participated in moderate exercises. Answers
were grouped into 2 categories: ‘≥5 times/wk’, ‘<5 times/
wk’. Regarding stress, the following question was asked:
“How much stress do you feel on daily basis?” Smoking and
drinking experience were assessed by asking: “Have you ever
tried cigarette smoking/drinking alcohol, even once?” Participants were grouped into yes/no categories. Hypertension and
diabetes were grouped into yes or not.
The tooth-brushing frequency was measured as “below 3
times” and “more than 3 times”. Interdental cleaning (Use of
dental floss or interdental brushes) was classified as “no” or
“yes”. “Regular dental check-up” was measured as “yes” or
“no.” A dependent variable, periodontitis, was decided as community periodontal index 3 (over 4 mm periodontal pocket
depth). This index which was designed by the World Health
Organization was used to measure the depth of the periodontal
pouch by applying pressure to the periodontal using a periodontal tip with a 0.5 mm diameter ball-shaped tip.

2. Data analysis
Statistical analysis was performed using IBM SPSS ver.
20.0 (IBM Corp., Armonk, NY, USA). Analyzes were divided
by sex. The analysis method was multivariate analysis to analyze the obesity, socioeconomic variables, general health factors, and oral health behaviors, and periodontitis was also analyzed with socioeconomic variables, and health related behavior. In order to investigate the relationship between obesity
and periodontitis, and odds ratio was calculated using multiple
logistic regression analysis. The presented results reflect the
weighted sample participating in the survey to represent the
Korean. The frequency is presented as a weighted value, and
the percentages, odds ratios, and confidence intervals (CIs)
are given as weighted values.

Seon-Ju Sim：ObesIty and Periodontitis in Korean

Results
1. Obesity according to sociodemographic
variables and health related variables (Table 1)
In males, 26.5% were overweight and 39.1% were obese. In
females, 22.8% were overweight and 30.7% were obese. And
the BMI is high among them with low income in both male and

female. The higher the BMI was, the lower the level of education, the higher the blood pressure and the diabetes, the higher
the stress index both in male and female.

2. Obesity according to oral health status and
oral health behaviors (Table 2)
Obesity was associated with periodontits in female, however, not in male. Female are obese among them who reported

Table 1. Obesity according to sociodemographic status, general health and lifestyles
Male
Variable

Under
weight

Total
337 (2.2)
Age (yr)
30-39
42 (1.8)
40-49
39 (1.4)
50-59
46 (1.8)
60-69
66 (2.5)
≥70
144 (5.6)
City scale
Rural
225 (2.0)
Urban
112 (2.7)
Household economic status
Lowest
113 (3.3)
Low
74 (1.9)
High
82 (2.0)
Highest
62 (1.4)
Education (yr)
＜12
197 (3.3)
≥12
140 (1.6)
Occupation
White collar
94 (1.5)
Blue collar
243 (2.8)
Drinking
No
30 (3.9)
Yes
272 (2.0)
Smoking
No
4.0 (1.8)
Yes
262 (2.1)
Hypertension
No
292 (2.4)
Yes
45 (1.1)
Diabetes
No
314 (2.2)
Yes
23 (1.6)
Physical activity
＜5 times/wk 187 (2.3)
≥5 times/wk 127 (1.9)
Stress
High
72 (1.8)
Low
230 (2.2)

Normal

Over weight

Female
Obese

p-value

Under
weight

Normal

Over weight

Obese

4,493 (32.3) 3,539 (26.5) 4,933 (39.1)

662 (3.9) 7,492 (43.1) 4,083 (22.8) 5,633 (30.7)

801 (31.2)
819 (30.1)
851 (30.1)
959 (34.7)
1,063 (42.6)

286 (7.8)
132 (3.6)
69 (1.7)
39 (1.2)
136 (3.9)

596 (23.8) 1,092 (43.2) ＜0.01
721 (25.7) 1,179 (42.8)
868 (29.9) 1,102 (38.2)
732 (27.6) 949 (35.2)
622 (25.9) 611 (25.9)

2,005 (55.1)
1,732 (47.3)
1,557 (39.1)
1,012 (31.1)
1,186 (34.5)

p-value

546 (16.4) 692 (20.7) ＜0.01
792 (22.1) 925 (26.9)
997 (25.0) 1,344 (34.2)
885 (25.8) 1,363 (41.9)
863 (24.4) 1,309 (37.1)

3,405 (31.7) 2,796 (26.8) 3,901 (39.5) ＜0.05
1,088 (34.2)
743 (25.4) 1,032 (37.8)

525 (4.0) 6,117 (44.5) 3,211 (22.2) 4,231 (29.3) ＜0.01
137 (3.4) 1,375 (37.3)
872 (22.7) 1,402 (36.6)

1,167 (34.8)
1,180 (32.9)
1,117 (32.5)
987 (28.7)

158 (3.6)
152 (3.6)
159 (3.7)
186 (4.5)

844 (26.7)
796 (23.6)
905 (27.0)
954 (28.7)

1,093 (35.2) ＜0.01
1,266 (41.7)
1,232 (38.5)
1,290 (41.3)

1,724 (39.8)
928 (20.5) 1,576 (36.0) ＜0.01
1,817 (41.9) 1,032 (23.0) 1,444 (31.5)
1,888 (44.0)
992 (21.7) 1,410 (30.6)
1,972 (46.9) 1,084 (24.0) 1,151 (24.6)

1,846 (34.9) 1,347 (27.0) 1,642 (34.7) ＜0.01
2,647 (31.0) 2,192 (26.2) 3,291 (41.2)

205 (2.3) 2,911 (33.7) 2,200 (24.3) 3,501 (39.7) ＜0.01
457 (5.1) 4,581 (50.5) 1,883 (20.7) 2,132 (23.6)

1,658 (28.8) 1,550 (26.9) 2,366 (42.8) ＜0.01
2,835 (35.4) 1,989 (26.1) 2,567 (35.8)

243 (4.2) 2,641 (46.7) 1,232 (21.4) 1,586 (27.7) ＜0.01
419 (3.7) 4,851 (41.1) 2,851 (22.9) 4,047 (32.4)

252 (34.5)
164 (24.1) 228 (37.6) ＜0.05
3,965 (32.1) 3,152 (26.6) 4,432 (39.3)

138 (3.6) 1,350 (36.7)
919 (24.5) 1,312 (35.2.) ＜0.01
493 (3.9) 5,783 (44.4) 3,011 (22.1) 4,037 (29.5)

717 (31.3)
570 (27.9) 807 (38.9)
3,496 (32.4) 2,741 (26.2) 3,851 (39.3)

0.485

539 (3.7) 6,419 (42.8) 3,588 (22.9) 4,840 (30.6) ＜0.01
92 (5.5)
707 (44.6)
338 (19.7) 501 (30.2)

3,528 (34.3) 2,619 (26.9) 3,345 (36.4) ＜0.01
965 (24.5)
920 (24.8) 1,588 (49.5)

591 (4.6) 6,217 (47.6) 2,956 (22.2) 3,354 (25.7) ＜0.01
71 (1.4) 1,275 (27.2) 1,133 (22.9) 2,279 (48.4)

4,023 (32.5) 3,130 (26.5) 4,332 (38.8)
40 (30.1)
409 (26.2) 601 (42.2)

0.129 641 (4.1) 7,060 (44.3) 3,731 (22.4) 4,869 (29.3) ＜0.01
21 (1.3)
432 (28.1)
352 (21.9) 764 (48.7)

2,377 (31.6) 1,911 (26.3) 2,807 (39.8)
1,939 (33.4) 1,465 (26.5) 1,936 (38.1)

0.181 416 (4.0) 4,370 (42.5) 2,400 (22.5) 3,321 (31.0) ＜0.01
226 (3.6) 2,935 (43.7) 1,617 (22.5) 2,176 (30.3)

894 (30.3)
693 (25.3) 1,126 (42.6) ＜0.01
3,320 (32.8) 2,616 (26.9) 3,531 (38.1)

202 (4.6) 1,882 (42.5)
954 (21.2) 1,412 (31.7) ＜0.05
428 (3.6) 5,242 (43.2) 2,973 (23.1) 3,925 (30.1)

Values are presented as number (%). p-value obtained from chi-square statistics.
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Table 2. Obesity according to oral health status and oral health behaviors
Male
Variable

Under
weight

Oral health status
Periodontitis
No
134 (2.0)
Yes
85 (1.9)
Dental caries
No
183 (1.7)
Yes
131 (2.9)
Oral health behaviors
Tooth brushing frequency
＜3 times/d 230 (2.4)
≥3 times/d 107 (1.9)
Interdental cleaning
No
293 (2.4)
Yes
44 (1.4)
Regular dental check-up
No
254 (2.4)
Yes
65 (1.6)

Normal

Over weight

Female
Obese

1,908 (32.1) 1,542 (26.4) 2,186 (39.4)
1,329 (31.6) 1,045 (26.0) 1,531 (40.5)

p-value

Under
weight

Normal

Over weight

Obese

p-value

0.82

386 (4.2) 4,326 (46.3) 2,160 (22.0) 2,726 (27.5) ＜0.01
87 (2.6) 1,216 (34.2) 901 (23.6) 1,449 (39.6)

2,818 (31.8) 2,298 (27.1) 3,174 (39.3) ＜0.01
1,420 (33.2) 1,016 (25.2) 1,471 (38.7)

444 (3.9) 5,353 (44.1) 2,952 (23.3) 3,742 (28.8) ＜0.01
179 (3.8) 1,713 (39.9) 927 (20.3) 1,609 (36.0)

2,823 (32.2) 2,184 (25.8) 3,121 (39.7)
1,670 (32.3) 1,355 (27.6) 1,812 (38.2)

0.09

296 (3.1) 3,654 (38.6) 2,245 (22.9) 3,510 (35.4) ＜0.01
366 (4.7) 3,838 (48.1) 1,838 (21.7) 2,123 (25.6)

3,562 (32.2) 2,779 (26.7) 3,818 (38.7) ＜0.05
931 (32.5) 760 (25.5) 1,115 (40.5)

427 (3.6) 4,818 (40.2) 2,873 (22.7) 4,228 (33.4) ＜0.01
235 (4.4) 2,674 (49.0) 1,210 (21.5) 1,405 (25.1)

3,237 (33.6) 2,347 (25.6) 3,349 (38.4) ＜0.01
1,085 (29.4) 1,019 (28.2) 1,383 (40.7)

473 (3.8) 5,230 (41.2) 3,013 (22.6) 4,321 (32.3) ＜0.01
172 (4.0) 2,059 (47.9) 1,000 (22.2) 1,167 (26.0)

Values are presented as number (%). p-value obtained from chi-square statistics.

less daily brushing, few interdental cleaning, or without regular dental check-up. On the other hand, male are obese among
them with interdental cleaning, or with regular dental checkup. Female and male have different trend.

pertension, diabetes, stress, physical activity, tooth brushing
frequency, interdental cleaning, and dental check-up (p<
0.05). This odds ratio increased in female (odds ratio [95%
CI], 1.39 [1.22-1.56]).

3. Periodontitis according to sociodemographic
variables (Table 3)

Discussion

As age increased, periodontitis increased. The lower economic level, the lower education, the higher the blood pressure and diabetes, and the higher the stress were, the more periodontitis was. And periodontitis was higher in blue-collared
workers and in the rural residents.

4. Periodontitis according to oral health behaviors
(Table 4)
In female, periodontitis was more among them who reported less daily brushing, few interdental cleaning, or without regular dental check-up. In male, periodontitis was more
among them who reported less daily brushing or few interdental cleaning.

5. Odds ratio of obesity in periodontitis for
obesity in logistic regression analysis (Table 5)
Periodontitis was significantly associated with obesity in
multivariate logistic analyses. The odds ratio (95% CI) was
1.28 (95% CI, 1.18-1.39) with adjusted for age, sex, residence,
economic status, education levels, job, smoking, drinking, hy-
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The present study found that the prevalence of chronic periodontitis was 38.5% in male and 28.9% in female. In Korea,
there has been a rising trend in the prevalence of chronic periodontitis over the years among the general population. Even the
globally reported prevalence of chronic periodontitis is 30%
to 35% among the general adult population [3]. Recently, obesity was reported to be associated with oral health [2,12]. In
this study, we investigated the association between obesity
and oral health status among Korean. After adjusting for socioeconomic variables and health related behaviors, obesity was
associated with oral health in particular, with periodontitis.
Table 1 shows that obesity increased with age in the case of
female, while in male, obesity decreased with age, with 43.2%
being the highest among obese persons in their 30s. These results are consistent with the findings of the National Health
and Nutrition Examination Survey [13], which confirms that
different approaches to sex were needed to manage obesity.
And obesity was associated with the group with lower education level. These results are consistent with previous studies
[14,15] that examined association between obesity and socio-
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Table 3. Periodontal status by sociodemographic status, general health and lifestyles
Periodontitis
Variable

Male
No

Total
5,819 (61.5)
Age (yr)
30-39
1,600 (82.6)
40-49
1,330 (61.4)
50-59
1,045 (49.1)
60-69
1,003 (50.2)
≥70
841 (50.2)
Residence
Rural
4,764 (64.2)
Urban
1,055 (51.4)
Perceived household economic status
Lowest
1,337 (58.7)
Low
1,408 (60.2)
High
1,450 (62.0)
Highest
1,570 (65.9)
Education (yr)
＜12
1,694 (50.2)
≥12
4,125 (66.4)
Occupation
White collar
2,851 (68.1)
Blue collar
2,968 (55.5)
Drinking
No
270 (57.6)
Yes
5,261 (61.7)
Smoking
No
1,154 (71.2)
Yes
4,375 (59.4)
Hypertension
No
4,522 (64.1)
Yes
1,297 (51.4)
Diabetes
No
5,322 (62.9)
Yes
497 (46.2)
Physical activity
＜5 times/wk
3,130 (59.7)
≥5 times/wk
2,493 (63.7)
Stress
Low
1,357 (66.3)
High
4,171 (60.6)

Yes

Female
p-value

4,021 (38.5)

No

Yes

p-value

9,668 (74.1)

3,668 (25.9)

343 (17.4)
782 (38.6)
1,099 (50.9)
1,009 (49.8)
788 (49.8)

＜0.01

2,483 (89.5)
2,220 (80.6)
2,096 (68.1)
1,540 (60.3)
1,329 (58.8)

270 (10.5)
550 (19.4)
967 (31.9)
948 (39.7)
933 (41.2)

＜0.01

2,935 (35.8)
1,086 (48.6)

＜0.01

7,956 (76.1)
1,712 (65.7)

2,686 (23.9)
988 (34.3)

＜0.01

1,045 (41.3)
1,021 (39.8)
1,024 (38.0)
889 (34.1)

＜0.01

2,196 (70.3)
2,336 (72.4)
2,517 (76.7)
2,535 (78.0)

1,005 (29.7)
986 (27.6)
844 (23.3)
785 (22.0)

＜0.01

1,791 (49.8)
2,230 (33.6)

＜0.01

3,860 (62.7)
5,808 (82.4)

2,384 (37.3)
1,284 (17.6)

＜0.01

1,386 (31.9)
2,641 (44.5)

＜0.01

3,359 (78.6)
6,309 (71.7)

974 (21.4)
2,694 (28.3)

＜0.01

1,715 (65.2)
7,623 (76.3)

938 (34.8)
2,562 (23.7)

＜0.01

209 (42.4)
3,619 (38.3)

0.149

548 (28.8)
3,274 (40.6)

＜0.01

8,475 (74.4)
854 (73.9)

3,142 (25.6)
355 (26.1)

0.725

2,787 (35.9)
1,234 (48.6)

＜0.01

7,574 (77.8)
2,094 (60.7)

2,336 (22.2)
1,332 (39.3)

＜0.01

3,451 (37.1)
567 (53.8)

＜0.01

9,040 (75.6)
628 (55.7)

3,176 (24.4)
492 (44.3)

＜0.01

2,277 (40.3)
1,631 (36.3)

＜0.01

5,612 (73.5)
3,895 (75.0)

2,168 (26.5)
1,433 (25.0)

＜0.01

746 (33.7)
3,076 (40.0)

＜0.01

2,494 (76.4)
6,834 (73.6)

842 (23.6)
2,651 (26.4)

＜0.01

Values are presented as numbers (%). p-value obtained from chi-square statistics.

economic variables. Obesity has been reported to be closely
related to lifestyle such as smoking and drinking which is consistent with previous study [16]. So, these socioeconomic variables, as reported to be closely related to obesity may be appropriate to be controlled for analyzing the association between obesity and oral health [17]. The results suggest that
obesity is associated with socioeconomic variables, suggesting that obesity management should be preceded for the peo-

ple with a low socioeconomic level.
Table 2 shows that obesity was found to be higher among
them with periodontitis in female. Also, obesity was associated with low frequency of tooth brushing and few interdental cleaning, which are consistent with previous studies reporting that the obese neglect their oral health care [18]. The
obesity group seems to have less interest in oral health as a
whole. It is thought that less oral care influences bad oral
www.ijcpd.org
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Table 4. Obesity and oral health status and oral health behaviors
Periodontitis
Variable

Male

Tooth brushing frequency
＜3 times/d
≥3 times/d
Interdental cleaning
No
Yes
Regular dental check-up
No
Yes

Female

No

Yes

p-value

3,304 (58.1)
2,515 (66.5)

2,635 (41.9)
1,386 (22.5)

4,228 (59.0)
1,591 (68.9)

3,254 (41.0)
767 (31.1)

3,951 (60.7)
1,680 (63.0)

2,865 (39.3)
1,051 (37.0)

No

Yes

p-value

＜0.01
＜0.01

4,691 (69.5)
4,977 (78.7)

2,199 (30.5)
1,469 (21.3)

＜0.01

＜0.01

5,990 (70.0)
3,678 (81.4)

2,768 (30.0)
900 (18.6)

＜0.01

6,944 (72.8)
2,583 (77.7)

2,801 (27.2)
810 (22.3)

＜0.01

0.087

Values are presented as number (%). p-value obtained from chi-square statistics.

Table 5. Odds ratios of oral health status for obesity in the series of adjusted models
Obesity
Normal
Overweight
Obesity

Dental caries
Total
1
a
0.89 (0.81-0.98) *
a
1.07 (0.98-1.10)

Male
1
0.81 (0.70-0.94)*
0.92 (0.81-1.04)

Periodontitis
Female

Total

1
0.98 (0.87-1.12)
1.28 (1.14-1.45)*

1
a
1.11 (1.01-1.15) *
1.28 (1.18-1.39)a*

Male
1
1.08 (0.93-1.22)
1.22 (1.08-1.37)*

Female
1
1.16 (1.03-1.32)*
1.39 (1.22-1.56)*

Odds ratio adjusted for sex (only in superscript a), age, residence, economic status, education levels, occupation, drinking, smoking, tooth brushing
frequency, interdental cleaning, and regular dental check-up. *Statistical significance at p＜0.05.

health as other report [19]. However, in the case of male, the
opposite tendency was shown. This aspect can be seen once
again that the health level of female is closely related to the socioeconomic level as well as the oral health. Based on these results, it can be concluded that health care projects should be
classified into sex and socioeconomic level when health care
projects are planned. Based on the results of a study that reported that stress is a typical variable affecting health in adult
male [20], the results of this study showed that obesity is more
likely to be related to stress, a detailed analysis is required according to stress level.
As the society develops, it has been reported that female
have a more negative perception about obesity than male [21].
Male have a low association between high income and healthy
life, while female have highly sensitive to health according to
income [22], so, the results on obesity should be analyzed according to sex. In this study, the odds ratio in male was 1.22,
and the odds ratio in female was 1.39. In this study, we can
confirm that the values related to health differ according to sex
as in other studies [21,22].
Table 3 shows that periodontitis was higher according as
age increased. And, periodontitis was more among them with
low economic level, drinking, smoking, and stress. In this re-
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sults, we confirmed that oral health status was associated to
socioeconomic variables as other reports [19]. Especially in
this study, when we analyzed the relationship between major
oral health and obesity, in the case of dental caries, the correlation with obesity was not statistically significant, however, periodontitis was correlated with obesity. These results could be
explained that periodontitis is a chronic inflammatory disease
that can be understood in conjunction with other studies that
affect the whole body and are involved in the mechanism of
chronic inflammatory disease of the whole body while dental
caries is not a chronic inflammatory disease that affects the
whole body. Although the mechanism of the relationship between obesity and periodontitis is not yet clear, obesity may
have the potential to alter the immune system and inflammatory system of the host to be more influenced by plaque [23]. Moreover, it is known that many cytokines and hormones secrete actively and cytokines may play a role in the already existing burden of inflammation associated with chronic periodontitis.
Table 4 shows that periodontitis was more among them with
low tooth brushing frequency, few interdental cleaning or
without regular dental check-up. It is known that the regular
dental check-up is important factors for early periodontal

Seon-Ju Sim：ObesIty and Periodontitis in Korean

disease. In addition, it can be seen that the use of dental floss
and interdental toothbrush is a positive factor for the prevention of early periodontal disease as other report [13].
Table 5 shows that obesity was associated with periodontitis, especially in female. The odds ratio (95% CI) of obesity for periodontitis was 1.28 (95% CI, 1.18-1.39) with adjusted for age, sex, residence, economic status, education levels, job, smoking, drinking, hypertension, diabetes, stress,
physical activity, tooth brushing frequency, interdental cleaning, and regular dental check-up (p<0.05). This significance
was still significant in female (odds ratio [95% CI], 1.39
[1.22-1.56]). It is important to focus on the prevention of periodontitis and obesity as t the previous research that reported
the association between oral symptoms and obesity [12,
18,24]. It is reasonable to design the program as an integrated
health promotion program rather than to do each program. At
the same time, these integrated health promotion not only provide the direction of easy action for obese people to recognize
the importance of health care and practice, but also provide the
opportunity to train professional manpower to educate oral
health and obesity.
This study has limitations as a cross-sectional study to demonstrate the causal relationship that health risk factors have a
direct impact on oral health, although this study has a significant association between obesity and periodontitis by using national approval statistical data of representative research.

Conclusion
Obesity is closely associated with periodontitis in Korean.
Therefore, Intervention programs are required to prevent obesity and oral health on a national scale.
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