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Association between Obesity and Oral Symptoms in
Korean Adolescents
Seon-Ju Sim
Department of Dental Hygiene, Baekseok University, Cheonan, Korea

Objective: Adolescent obesity is a growing problem which is related with a serious medical disease including poor oral
health. Oral health is an important part in adolescents. So, the present study aimed to examine the association between oral
symptoms and obesity in Korean adolescents.
Methods: The present study used data from the 2015 Korea Youth Risk Behavior Web-based Survey in analyzing 68,043
Korean adolescents. The dependent variables are oral symptoms (tooth pain in eating and gingival bleeding and aching), and
independent variables are socioeconomic variables (sex, school type, city scale, economic status, education levels of parents, and academic achievement), health-related variables (drinking, smoking, and body mass index), and oral health-related
variables (tooth brushing frequency, and the presence of interdental cleaning, and scaling) were collected by using a self-administered questionnaires. Multiple logistic regression analysis was used to evaluate the association between obesity and oral symptoms while controlling for confounders.
Results: Adolescents with low economic status, low parental education, and low academic achievement were more likely to
be obese. And oral symptoms were associated with low economic status, low parental education, low school achievement,
low tooth brushing frequencies. After adjusting for socioeconomic variables, health related variables, or oral health related
variables, there was significant association between obesity and gingival bleeding and aching [odds ratio (95% confidence
interval), 1.12 (1.04-1.20)].
Conclusion: This study demonstrates that obesity is closely associated with oral symptoms, especially with gingival bleeding
and aching in Korean adolescents. Therefore, intervention programs are required to prevent obesity and oral health for adolescents on a national scale
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Obesity in adolescence is rapidly increasing worldwide, and
it is one of the major concerns because it is likely to be passed
on to adulthood obesity [1]. Also in Korea, obesity in adolescence is increasing rapidly, and becomes an important health
problem [2]. Obesity is classified as a chronic disease that requires treatment beyond a simple physical problem [3]. The
causes of obesity include various sociological variables, health
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related behaviors, psychological causes, and environmental
factors such as family, school, and community [4]. It has been
reported that unmanaged obesity can cause cardiovascular disease, diabetes, hyperlipidemia, back pain, fatty liver, mental illness, and poor oral health [5-8].
Dental caries and periodontal diseases, which are two major
oral disease, occur frequently in adolescence, and if they are neglected in adolescence, they become a major cause of tooth loss
in old age and have a great influence on quality of life [9]. Lim
et al. [10] reported that toothache and gingival bleeding were
the main causes of limitations to youth activities such as absence
in school. It was reported that children with poor oral health had
a 12-fold higher activity restriction such as absences in school
than those with a good oral health, so it is very important to accurately identify factors related to oral health [11].
In Korea, adolescents tend to neglect oral care due to excessive workload, so oral health gets worse [12]. Adolescence
is an important period to establish a foundation for health maintenance throughout their lifetimes, so healthy habits are important [13].
Obesity is not only a risk factor for systemic health, but also
a risk factor for oral health. Association between obesity and
oral diseases in adults has been reported [14,15], however, studies on oral symptoms and obesity are rare for adolescents. The
purpose of this study is to investigate the relationship between
oral symptoms and obesity in adolescents in Korea and to utilize
them as basic data for improvement of oral health and prevention of obesity.

Materials and Methods
1. Subjects
This study used data from the online survey of the 11th Korea
youth health behavior in 2015 conducted by the Ministry of
Health and Welfare and Center for Disease Control [16]. The
subjects are from the first year in middle school to the third year
in high school. The subjects were selected by stratified cluster
probability extraction method, and 68,043 students completed
the survey, and the participation rate was 96.7%. The 11th Korea
Youth Risk Behavior Web-based Survey, a government-approved survey (approval number 11758), was reviewed by the
Korea Centers for Disease Control and Prevention’s
(2014-06EXP-02-P-A) institutional review board, and conducted upon obtaining consent from the participants.

2. Data collection
This study utilize data from the 11th Korea Youth Risk
Behavior Web-based Survey (KYRBWS) in 2015, which is
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conducted annually by the Ministry of Health and Welfare,
Ministry of Education, and Korea Center for Disease Control
and Prevention, on South Korea adolescents’ heath behaviors.
This survey is conducted anonymously on middle and high
school students through self-reported online questionnaires. To
establish the sample frame, data collected from middle and high
schools across the country were used. The sampling procedure
used population stratification, sample allocation, and sampling.
In population stratification, to decrease the sampling error, 44
regions and 3 school type (middle school, general high school,
and specialized vocational high school) were used as stratification variables to divide the population into 132
subpopulations. In sample allocation, the sample size was determines as 400 middle schools and 400 high schools. For 17
cities and provinces, 5 middle schools and 5 high schools were
allocated first. Stratifies cluster sampling was used; the primary
sampling unit was the school while the secondary unit was the
class. Among classes selected in secondary sampling, 1 class
was selected randomly; all students in the class were selected.
Those who had been absent for prolonged periods, with special
needs, and with impaired literacy were excluded. The survey
was conducted with 70,362 students from 400 middle and 400
high schools across South Korea. The final participation rate
was 96.7%, with 68,043 students’ data from 797 schools.

3. Measurements
Participants’ general characteristics, including gender,
grade, academic achievement, perceived family economic status, father’s education level, mother’s education level, and current alcohol consumption and smoking patterns were obtained.
The variables used in this study were extracted from the
KYRBWS and the variables were re-categorized: self-perceived academic achievement and economic status were classified into “high” and “low” (originally “high,” “upper middle,”
“middle,” “low-middle,” and “low”). Parents’ education level
was classified into “high school and below” “university
(including college)”. Alcohol and tobacco consumption in the
past 30 days were coded as ‘None’ or ‘Yes’. The tooth-brushing
frequency was measured as “below 3 times” and “more than 3
times”. “Scaling in the past 12 months” was measured as “yes”
or “no.” Interdental cleaning (use of dental floss or interdental
brushes) was classified as “no” or “yes.” The definitions of
overweight and obesity were classified as underweight, normal,
overweight, and obesity according to pediatric adolescent
growth chart [17]. As a dependent variable, the questionnaire
about oral symptoms consisted of questions: “Have you ever
experienced unpleasant oral symptoms during the past year?”
Oral symptoms are tooth pain in eating and gingival bleeding
or aching.
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4. Data analysis
Statistical analysis was performed using IBM SPSS ver. 20.0
(IBM Co., 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 according to sex, and oral symptoms was
also analyzed with socioeconomic variables, and health related
behavior. In order to investigate the relationship between obesity and oral symptoms, and odds ratio (OR) was calculated using multiple logistic regression analysis. The presented results
reflect the weighted sample participating in the survey to represent the youth of Korea. The frequency is presented as a weighted value, and the percentages, ORs, and confidence intervals
(CIs) are given as weighted values.

1. Obesity according to sociodemographic
variables and health related variables
In boys, 2.2% of all subjects were overweight, 14.2% were
obese, and in girls, 7.1% were overweight and 7.2% were obese.
High school students are more obese than middle school
students. And students are more obese among them living in
town area, being in the lower level of household economic status, being in the lower level of parents’ education, and being in
the lower subjective academic achievement, without drinking
alcohol, and without smoking (Table 1).

2. Obesity according to oral health symptoms
and oral health behaviors
Obese boys reported that they have gingival bleeding or aching, while obese girls reported that they have tooth pain in eating
and gingival bleeding or aching. Students are obese among

Table 1. Obesity according to sociodemographic status and health related variables
Boy
Variable

Under weight

Normal

Total
2,088 (6.2) 26,424 (77.4)
School type
Middle school 1,013 (6.0) 13,646 (78.8)
High school
1,075 (6.4) 12,778 (76.1)
City scale
Big city
1,077 (6.2) 13,393 (77.3)
Middle city
947 (6.4) 11,810 (77.5)
Town
64 (4.3) 1,221 (77.4)
Perceived household economic status
High
728 (5.6) 10,244 (77.9)
Low
1,360 (6.6) 16,180 (77.1)
Father’s education (yr)
≥12
994 (6.1) 13,086 (78.9)
9-12
1,094 (6.4) 13,338 (75.9)
Mother’s education (yr)
≥12
867 (6.0) 11,618 (79.0)
9-12
1,221 (6.4) 14,806 (76.2)
Subjective academic achievement
High
767 (6.0) 10,294 (79.2)
Low
1,321 (6.4) 16,130 (76.3)
Drinking
No
1,239 (6.8) 14,549 (77.5)
Yes
849 (5.6) 11,875 (77.4)
Smoking
No
1,622 (6.4) 19,852 (77.1)
Yes
466 (5.6) 6,572 (78.3)

Over
weight

Girl
Obese

p-value Under weight

822 (2.2) 4,818 (14.2)

Normal

Over weight

Obese

p-value

1,663 (5.3) 25,496 (80.4) 2,391 (7.1) 2,366 (7.2)

756 (4.2) 1,954 (10.9) ＜0.01
66 (0.4) 1,864 (17.1)

719 (4.6) 12,988 (82.1) 1,419 (8.3) 879 (5.1) ＜0.01
944 (5.9) 12,508 (78.8)
972 (6.2) 1,487 (9.1)

413 (2.1) 2,407 (14.3) ＜0.01
365 (2.2) 2,175 (13.9)
44 (2.8) 2,36 (15.5)

916 (5.5) 13,533 (81.3) 1,165 (6.7) 1,080 (6.5) ＜0.01
683 (5.2) 10,658 (79.5) 1,073 (7.5) 1,132 (7.8)
64 (3.8) 1,305 (78.1)
153 (8.5) 154 (9.6)

396 (2.8) 1,786 (13.7) ＜0.01
426 (1.8) 3,032 (14.5)

570 (5.3) 8,804 (82.9)
718 (6.3) 615 (5.5) ＜0.01
1,093 (5.2) 16,692 (79.1) 1,673 (7.6) 1,751 (8.1)

380 (2.1) 2,138 (12.9) ＜0.01
442 (0.1) 2,680 (15.5)

851 (5.6) 12,647 (82.5) 1,000 (6.3) 881 (5.6) ＜0.01
812 (4.9) 12,849 (78.3) 1,391 (8.0) 1,485 (8.8)

351 (2.2) 1,861 (12.8) ＜0.01
471 (2.2) 2,957 (15.3)

726 (5.4) 11,124 (82.7)
900 (6.4) 745 (5.5) ＜0.01
937 (5.1) 14,372 (78.6) 1,491 (7.7) 1,621 (8.6)

318 (2.3) 1,632 (12.6) ＜0.01
504 (2.1) 3,186 (15.0)

603 (5.1) 9,934 (83.0)
808 (6.3) 673 (5.6) ＜0.01
1,060 (5.4) 15,562 (78.8) 1,583 (7.7) 1,693 (8.2)

575 (2.8) 2,427 (13.0) ＜0.01
247 (1.4) 2,391 (15.6)

1,124 (5.4) 16,893 (80.9) 1,595 (7.2) 1,408 (6.5) ＜0.01
539 (4.9) 8,603 (79.5)
796 (7.0) 958 (8.6)

719 (2.5) 3,555 (13.9) ＜0.01
103 (1.1) 1,263 (14.9)

1,515 (5.3) 23,413 (80.6) 2,178 (7.1) 2,109 (7.0) ＜0.01
148 (5.3) 2,083 (78.2)
213 (7.4) 257 (9.2)

Values are presented as unweighted numbers (weighted %). The p-value obtained from chi-square statistics.
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them who reported less daily brushing, few interdental cleaning, or without scaling within 1 year (Table 2).

Obesity in adolescents has been a major concern for adolescents since adolescent obesity has a negative impact on not only
health but also good school life [2,5-7,14,15]. Recently, obesity
was reported to be associated with oral health [8]. In this study,
we investigated the association between obesity and oral symptoms among adolescents. After adjusting for socioeconomic
variables and health related behaviors, obesity was associated
with oral symptoms, in particular, with gingival bleeding or
aching.
Table 1 shows the results of analyzing the socioeconomic
variables related to obesity, obesity was associated with lower
economic level, lower education level of parents, and lower academic achievements. These results are consistent with previous
studies [2,18] that examined association between obesity and
socioeconomic variables. Obesity has been reported to be closely related to lifestyle such as smoking and drinking which is consistent with previous study [4]. 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 [19]. The results suggest that obesity is
associated with socioeconomic variables, suggesting that obesity management should be preceded for the people with a low
socioeconomic level.
Table 2 shows that obesity was found to be higher among the
students with low frequency of tooth brushing, which is con-

3. Oral health symptoms according to
sociodemographic variables and oral health
behaviors
Students who have tooth pain in eating are more in high
school, in the lower level of household economy, in the higher
level of parents’ education, in the lower subjective academic
achievement, in less tooth brushing, and with scaling within 1
year. Students who have gingival bleeding or aching are more
in high school, in the lower level of household economy, in
smokers, in drinkers and in them with less tooth brushing (Table
3).

4. Odds ratio of obesity in oral symptoms for
obesity in logistic regression analysis
Gingival bleeding or aching was significantly associated
with obesity multivariate analyses. The OR (95% CI) was 1.12
(1.04-1.19) with adjusted for school, sex, economic status, parent’s education levels, academic achievements, smoking,
drinking, tooth brushing, and scaling (p<0.05). This significance remained in analyzed by sex. However, tooth pain in
eating was not associated with obesity in boys but girls in multivariate logistic regression analysis (Table 4).

Table 2. Obesity according to oral health symptoms and oral health behaviors
Variable

Boy
Under weight

Normal

Oral health symptoms
Tooth pain in eating
No 1,418 (6.3) 17,628 (77.3)
Yes
670 (6.0)
8,796 (77.6)
Gingival bleeding or aching
No 1,735 (6.2) 22,072 (77.7)
Yes
353 (6.3)
4352 (76.2)
Oral health behaviors
Tooth brushing frequency (times/d)
＜3 1,179 (6.3) 14,623 (76.2)
≥3
909 (6.1) 11,801 (78.9)
Interdental cleaning
No 1,558 (6.3) 19,261 (77.0)
Yes
530 (5.9)
7,163 (78.6)
Scaling
No 1,635 (6.1) 20,854 (77.2)
Yes
452 (6.7)
5,570 (78.1)

Girl

Over weight

Obese

569 (2.3)
253 (2.0)

3,192 (14.1)
1,626 (14.3)

693 (2.2)
129 (2.0)

p-value Under weight

0.386

Normal

Over weight

Obese

p-value

1,026 (5.3)
637 (5.1)

15,418 (80.8) 1,438 (7.1) 1,346 (6.8)
10,078 (79.8)
953 (7.2) 1,020 (7.8)

＜0.05

3,946 (13.9) ＜0.05
872 (15.6)

1,309 (5.3)
354 (5.2)

19,913 (80.7) 1,825 (7.0) 1,777 (7.0)
5,583 (79.2)
566 (7.6)
589 (8.0)

＜0.01

498 (2.3)
324 (2.0)

2,908 (15.1) ＜0.01
1,910 (13.0)

653 (4.7)
1,010 (5.7)

10,452 (78.7) 1,170 (8.3) 1,147 (8.3)
15,044 (81.7) 1,221 (6.3) 1,219 (6.4)

＜0.01

567 (2.0)
255 (2.6)

3,617 (14.6) ＜0.01
1,201 (12.9)

1,222 (5.1)
441 (5.6)

19,095 (80.0) 1,819 (7.3) 1,856 (7.6)
6,401 (81.6)
572 (6.7)
510 (6.1)

＜0.01

676 (2.3)
146 (1.7)

3,885 (14.4) ＜0.01
923 (13.4)

1,199 (5.0)
464 (5.9)

19,026 (80.0) 1,893 (7.5) 1,855 (7.5)
6470 (81.5)
498 (6.1)
511 (6.5)

＜0.01

Values are presented as unweighted numbers (weighted %). The p-value obtained from chi-square statistics.
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No

Yes

Boy
p-value

7,963 (37.3) ＜0.01
5,134 (45.7)

13,565 (62.7)
6,177 (54.3)

＜0.01

11,670 (39.3) ＜0.01
1,427 (49.1)
5,818 (42.2) ＜0.01
7,279 (38.7)
9,532 (39.0) ＜0.01
3,565 (43.8)

8,064 (57.8)
11,678 (61.3)
15,148 (61.0)
4,594 (56.2)

＜0.01

＜0.01

0.075

18,279 (60.7)
1,463 (50.9)

0.038

5,202 (40.9)
8,095 (39.8)

7,298 (59.1)
12,444 (60.2)

＜0.01

0.035

5,578 (40.9)
7,519 (39.7)

8,179 (59.1)
11,563 (60.3)

0.055

0.105

6,327 (40.7)
6,770 (39.7)

9,344 (59.3)
10,398 (60.3)

4,045 (37.4) ＜0.01
9,052 (41.6)

6,911 (62.6)
12,831 (58.4)

0.983

6,816 (40.1)
5,600 (40.3)
681 (40.1)

6,077 (37.4) ＜0.01
7,020 (42.7)

13,097 (40.2)

Yes

10,285 (59.9)
8,404 (59.7)
1,053 (59.9)

10,364 (62.6)
9,378 (57.3)

19,742 (59.8)

No

0.147

＜0.01

0.446

＜0.01

p-value

Girl
No

23,610 (84.8)
5,673 (77.4)

16,218 (82.1)
13,065 (84.7)

22,302 (84.2)
6,981 (80.2)

16,450 (85.0)
12,833 (81.1)

11,182 (83.7)
18,101 (83.0)

12,569 (83.4)
16,714 (83.1)

14,206 (83.5)
15,077 (82.9)

11,581 (85.2)
17,702 (82.0)

14,873 (83.7)
13,044 (82.6)
1,366 (83.2)

15,204 (85.3)
14,079 (81.3)

29,283 (83.2)

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

Total
23,487 (66.5) 11,717 (33.5)
School type
Middle school 12,267 (68.5)
5,591 (31.5)
High school
11,220 (64.8)
6,126 (35.2)
City scale
Metropolitan 11,963 (66.9)
5,808 (33.1)
City
10,429 (66.1)
5,375 (33.9)
Town
1,095 (66.6)
534 (33.5)
Perceived household economic status
High
9,444 (69.2)
4,130 (30.8)
Low
14,043 (64.9)
7,587 (35.1)
Father’s education (yr)
≥12
11,220 (66.2)
5,760 (33.8)
9-12
12,267 (66.9)
5,957 (33.1)
Mother’s education (yr)
≥12
9,935 (66.1)
5,092 (33.9)
9-12
13,552 (66.9)
6,625 (33.1)
Subjective academic achievement
High
8,754 (65.3)
4,636 (34.7)
Low
14,733 (67.3)
7,081 (32.7)
Drinking
No
13,511 (69.8)
5,803 (30.2)
Yes
9,976 (62.8)
5,914 (37.2)
Smoking
No
18,176 (68.5)
8,290 (31.5)
Yes
5,311 (60.6)
3,427 (39.4)
Tooth brushing frequency (times/d)
＜3
12,773 (64.3)
7,030 (35.7)
≥3
10,714 (69.5)
4,687 (30.5)
Scaling
No
19,005 (68.0)
8,875 (32.0)
Yes
4,482 (61.4)
2,842 (38.6)

Variable

Tooth pain in eating

Table 3. Oral symptoms according to sociodemographic status and health related variables

p-value

0.065

0.134

0.502

0.207

4,270 (15.2) ＜0.01
1,651 (22.6)

3,585 (17.9) ＜0.01
2,336 (15.3)

4,164 (15.8) ＜0.01
1,757 (19.8)

2,864 (15.0) ＜0.01
3,057 (18.9)

2,208 (16.3)
3,713 (17.0)

2,458 (16.6)
3,463 (16.9)

2,774 (16.5)
3,147 (17.1)

1,993 (14.8) ＜0.01
3,928 (18.0)

2,898 (16.3)
2,760 (17.4)
263 (16.8)

2,654 (14.7) ＜0.01
3,267 (18.7)

5,921 (16.8)

Yes

Boy

19,637 (79.7)
5,854 (71.3)

10,592 (76.4)
14,899 (78.5)

23,428 (78.1)
2,063 (71.5)

17,094 (79.3)
8,397 (74.4)

9,521 (77.0)
15,970 (77.9)

10,713 (77.9)
14,778 (77.3)

12,166 (77.5)
13,325 (77.6)

8,660 (78.8)
16,831 (76.9)

13,283 (77.7)
10,840 (77.3)
1,368 (79.0)

13,047 (79.4)
12,444 (76.0)

25,491 (77.6)

No

Gingival bleeding or aching

5,043 (20.3)
2,305 (28.7)

3,290 (23.6)
4,058 (21.5)

6,521 (21.9)
827 (28.5)

4,434 (20.7)
2,914 (25.6)

2,779 (23.0)
4,569 (22.1)

3,044 (22.5)
4,304 (22.7)

3,505 (22.5)
3,843 (22.4)

2,296 (21.2)
5,052 (23.1)

3,818 (22.3)
3,164 (22.7)
366 (21.0)

3,394 (20.6)
3,954 (24.0)

7,348 (22.4)

Yes

Girl

＜0.01

＜0.01

＜0.01

＜0.01

0.126

0.196

0.828

＜0.01

0.476

＜0.01

p-value
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Table 4. Odds ratios of oral symptoms for obesity in the series of adjusted models
Variable

Total
Model 1

Boys
Model 2

Oral heath symptoms
Tooth pain in eating
Reference
1
1
a
a
Overweight
1.01 (0.92-1.12) 1.01 (0.91-1.11)
a
a
Obesity
1.04 (0.98-1.10) 1.04 (0.98-1.10)
Gingival bleeding or aching
Reference
1
1
a
a
Overweight
1.02 (0.90-1.14) 1.01 (0.90-1.13)
a
a
Obesity
1.12 (1.04-1.20) *1.12 (1.04-1.20) *

Model 1

Girls
Model 2

1
1
1.04 (0.87-1.23) 1.01 (0.84-1.20)
1.00 (0.93-1.06) 1.00 (0.94-1.07)

Model 1

Model 2

1
1
1.08 (0.94-0.86) 1.07 (0.94-1.22)
1.12 (1.02-1.23)* 1.12 (1.02-1.23)*

1
1
1
1
1.06 (0.85-1.31) 1.03 (0.82-1.28) 1.02 (0.88-1.18) 1.01 (0.87-1.17)
1.10 (1.01-1.20)* 1.10 (1.01-1.21)* 1.14 (1.03-1.27)* 1.14 (1.03-1.26)*

Model 1 Adjusted for sex (only in superscript a), school type, city scale. Model 2 Adjusted for sex (only in superscript a), school type, city scale,
economic status, parents’ education levels, academic achievement, drinking, smoking, tooth brushing frequency, and scaling. *Statistical
significance at p<0.05.

sistent with previous studies reporting that obese adolescents
neglect their oral health care [8]. The obesity group seems to
have less interest in oral health as a whole. It is thought that less
oral care influences bad oral symptoms as other report [12].
Therefore, it is reasonable to control for these common oral
health behaviors in order to study the relationship between obesity and oral symptoms. As a result of analyzing for association
between oral hygiene behaviors and obesity, students were
more obese when they have gum bleeding or aching especially.
These results can be confirmed by logistic regression analysis
in which socioeconomic variables are controlled. Based on
these results, it is possible to confirm the deep correlation between the obesity and the gum bleeding or aching. Gum bleeding is an initial sign of periodontitis, which is associated with
unhealthy dietary patterns and a bioactive molecules known as
adipokines secreted by adipose cells [20]. However, the exact
mechanism between obesity and periodontitis is still unclear.
As the society develops, it has been reported that women have
a more negative perception about obesity than men [21]. Men
have a low association between high income and healthy life,
while women have highly sensitive to health according to income [22], so, the results on obesity should be analyzed according to sex. In this study, the OR in boys was 1.10, and the OR
in girls was 1.14. Other studies on health, including obesity, differed by sex, but there were little differences by sex in this study.
Periodontal disease or obesity is a chronic disease that affects
over a long period of time, but this study is conducted for
adolescents. In this reason, it seems to show weak differences
between boys and girls. So, it is proper to analyze about association between obesity and oral symptoms in a prospective study.
Table 3 shows that tooth pain in eating and gingival bleeding
or aching were higher among high school students, low eco-
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nomic leveled students, drinkers, smokers, and students with
low tooth brushing frequency. In this results, we confirmed that
oral health and oral health behaviors were associated to socioeconomic variables as other reports [9,12]. Especially in this
study, when we analyzed the relationship between two representative oral symptoms and obesity, in the case of tooth pain
in eating, the correlation with obesity was not statistically significant, however, gingival bleeding or aching was correlated
with obesity. These results could be explained that tooth pain
may be associated with dental caries and pulpitis, on the other
hand, gingival disease is the initial sign of periodontal disease.
This fact suggests that obesity and periodontitis are chronic inflammatory diseases in common and could interact each other
in progress of each disease, which is reported by other result
[23].
It is important to focus on the prevention and management
of oral health and obesity by taking into account the previous
research that reported the association between oral symptoms
and obesity [19,24,25]. 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 oral symptoms by using national approval statistical data of representative online health
behavior research. And obesity is likely to be underestimated
with self-registering input of height and body weight, and socio-
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economic variables are reported by adolescents may be
inaccurate. In the present study, it is reasonable to analyze the
overall association of oral diseases including obesity and oral
health with common risk factors, and there is also a need for epidemiologic studies and prospective cohort studies that can reveal the medical mechanisms that present the biological basis
for direct causal relationship with oral health.

Conclusion
Obesity is closely associated with oral symptoms, especially
with gingival bleeding or aching in Korean adolescents.
Therefore, intervention programs are required to prevent obesity and oral health for adolescents on a national scale.
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