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ABSTRACT
Objectives : The aim of the study is to investigate the oral health knowledge, attitude and 

dental caries experience in Korean 12-year-old adolescents.

Methods : The subjects were 2,196 adolescents living in Seosan, with an average age of 12.2 

years. Data were collected using a self-administered questionnaire from April 10 through June 

10, 2011. A trained investigator made an oral examination of them in natural light, using a mirror 

and an explorer to determine their DMFT index.
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Results : The prevalence rate of dental caries of adolescents was 59.1%. The DMFT index 

of the subjects was 1.98, which was lower than the national mean of 2.2 for the same age. 

The DMFT index was significantly higher in the female(2.25) than the male group(1.72). The 

attitude of oral health was positively related to DMFT index in this study(OR=1.25; CI=1.01-1.54). 

It appears that knowledge and attitude concerning oral health, among young Korean 12-year-old 

adolescents living in Seosan, are in need of improvement.

Conclusions : Based on the findings, dental caries experience is associated with attitude of 

oral health. This result suggests that the implementation of oral health promotion should be 

considered for various factors related to attitude of oral health in adolescents.
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Introduction

Dental caries is a chronic disease and has remarkably de-

creased in the developed countries, but it is still increasing 

in the developing countries
1-4)

. 

World Health Organization(WHO) has used DMFT index 

of 12 year old adolescents as the oral health indicator, which 

shows the comparative oral health between the countries. 

WHO reported DMFT index of 2001 was 1.74 and that of 

2004 decreased to 1.61. DMFT index of 12 year old adoles-
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cents in Korea was 0.6 in 1972, 3.0 in 1990, 3.3 in 2000 

and 2.0 in 2010
5,6)

. The decreased index in 2010 was owing 

to the establishment of oral health division in 1997 and nation-

wide oral health survey in 2000, but the DMFT index is still 

a high score in comparison to the OECD countries. In order 

to go down DMFT index, it is necessary to investigate the 

factors related to dental caries as the concept of health 

promotion. 

The adolescence is a transition period of physical, mental, 

and social activity
7)
, and the right dental health and behavior 

can have much influence upon the lifelong oral health and 

quality of life
8)
. Dental caries is the major cause of dental 

morbidity and causes tooth pain and mastication disorder, 

which are related to normal permanent dentition. Therefore, 

adolescents should take care of the more active oral health 

management
9,10)

. The incidence rate of dental caries in adoles-

cents is higher than that of the adults, so the importance 

of oral health management in adolescents has been under 

debate for many years because lifelong dental care begins 

in adolescence. Therefore, the students are vulnerable to den-

tal caries and the school age is the essential stage of lifelong 

oral health care. It is necessary to investigate the provocative 

factors of oral diseases
11)

. 

The preceding papers concerning adolescent oral health 

include dental health incidence surveys
12-14)

, relation between 

oral diseases and socioeconomic status
15,16)

, and relation be-

tween depression and dental caries
17)

. In order to set up an 

oral health care program, the survey for knowledge and atti-

tude toward dental health must be considered, but there is 

only a survey on adult knowledge and attitude
18)

. The aim 

of the present study is to provide basic data for the develop-

ment of school oral health management program. Seosan is 

the city of urban and agriculture complex and the entire first 

grade of middle school students filled out the questionnaire 

on the knowledge and attitude of oral health. The data linked 

to DMFT index and dental caries experience revealed the 

provocative factors of dental caries. 

Materials & Methods

1. Subjects

Seosan is the city of urban and agricultural complex, and 

is located in Chungcheongnamdo. The population is 161,687 

and 12 year old adolescents are 2,241
19)

. The present study 

is the cross-sectional survey, focusing on the 2,241 first grade 

middle school students(mean age=12.5±1.0
6)
. A total of 2,209 

sheets of questionnaire(98.5%) were analyzed, except 32 

sheets of incomplete answer. 

2. Study methods 

From April 10 to June 10, 2011, the researchers visited the 

middle schools and explained the purpose of the present 

study. Students filled out the self-administered questionnaire 

after confirming the informed consent. 

In accordance to the standard of WHO20), the oral health 

status were examined by two researchers who were trained 

by same condition, using a mirror and an explorer. DMFT 

index was calculated by decayed tooth(DT), missed 

tooth(MT), and filled tooth(FT). 

The questionnaire consisted of general characteristics(2 

questions), oral health knowledge(7 questions), and atti-

tude(4 questions). The instrument for oral health knowledge 

and attitude was adapted and translated from that of Farsi21) 

and revised by two dental hygiene professors. The ques-

tionnaire went through preliminary survey by 20 middle 

school students and was verified on the questions. The ques-

tionnaire has 1 to 7 points, and the higher point means higher 

knowledge. Based on the mean score, 0 to 2 is lower knowl-

edge, and 3 to 7 is higher knowledge. In the attitude, 0 to 

2 means lower attitude and 3 to 4 means higher attitude. 

Cronbach’s alpha was .750. 

3. Statistics

The collected data were analyzed by SPSS 18.0 pro-

gram(SPSS Inc, Chicago, IL, USA) and descriptive statistics 

was used for oral health knowledge and attitude. The differ-

ence between the knowledge and attitude, according to den-

tal caries experience and DMFT index, was analyzed by in-

dependent t-test, one-way ANOVA, and Duncan’s multiple 

range test(post-hoc). The related factors of dental caries expe-

rience were calculated by multiple logistic regression test. 
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Items Agree
Do not 
know

Disagree

Knowledge

Using tooth brush helps preventing periodontal disease. 72.4 24.2 3.2

Using dental floss helps preventing periodontal disease. 42.7 43.4 13.9

There are people with good teeth no matter what they do, and others with 

bad teeth no matter   what they do.

18.8 26.0 55.3

Even if you follow instruction of a dentist, you will still have dental 

problems. 

20.0 50.8 29.1

Bleeding on brushing is a primary sign of gingivitis. 46.3 44.3 9.4

Periodontal disease can lead to bone resolution. 16.8 63.6 19.6

Dental problems can lead to other health problem. 30.4 52.3 17.2

Attitude

Periodontal disease makes me look bad. 59.8 29.6 10.5

Bad teeth affect my school progress. 18.6 42.8 38.6

Loosing teeth is a natural sequence of getting old. 32.3 34.9 34.9

Artificial teeth have fewer problems than natural teeth. 58.1 33.0 8.8

Table 1. The knowledge and attitude of oral health                                                     Unit : %

Variables N(%)
Knowledge

p-value* Attitude
p-value

Mean±SD Mean±SD
Total 2,199(100.0) 2.46±1.51 1.88±1.11

Gender

Male 1,124(50.9) 2.51±1.48 0.121 1.87±1.09 0.771

Female 1,085(49.1) 2.41±1.53 1.89±1.12

Monthly income**

High group 556(33.0)  2.58±1.45a 0.002  1.94±1.08
a

0.017

Middle group 763(45.3)  2.58±1.55a
 2.00±1.09

a

Low group 367(21.8)  2.26±1.45b
 1.80±1.09

b

SD=Standard  deviation, 
*
by the independent t-test or one way ANOVA test at α=0.05

a,b,cmeans that different letters are significantly different at α=0.05
**
Low group was < $1,480, middle group was from $1,480 to 2962, and high group was ≥ $2,963

Table 2. The knowledge and attitude of oral health according to general characteristics

Results

1. Oral health knowledge and attitude

The oral health knowledge of 7 questions, including ‘agree’ 

and ‘do not know’, revealed 72.4% in ‘periodontal disease 

can be preventable by tooth brushing’. It was reported as 

follows. The gingiva bleeding means the early sign of perio-

dontal disease(46.3%), dental floss can prevent periodontal 

disease(42.7%), the oral disease can develop the systemic 

disease(30.4%), and oral disease can still occur in spite of 

the dentist's advice(20.0%).

The oral health attitude disclosed higher response in the 

question, ‘periodontal disease gives me bad im-

pression’(59.8%). The crown and bridge is better than the 

natural teeth(58.1%), teeth mobility is the natural change by 

age(32.3%), and the bad oral hygiene influences school activ-

ity(18.6%). These results mean the lower level of oral health 

attitude<Table 1>. 

2. The oral health knowledge and DMFT 
index by demographical characteristics

The difference between oral health knowledge by demo-

graphical characteristics showed that the lower income group 

had lower oral health knowledge and attitude, but there was 

no gender difference(p>0.05).<Table 2>. Cronbach’s alpha 

was .750.



482   J Korean Soc Dent Hyg 2014 ; 14(4) : 479-84

Variables N(%)
DMFT

p-value*

Mean±SD
Total 2,208(100.0) 1.98±2.46

Gender

Male 1,123(50.8) 1.72±2.23 <0.001

Female 1,085(49.2) 2.25±2.65

Monthly income
**

High group  556(33.0) 1.83±2.46
a

0.036

Middle group  763(45.3) 1.85±2.29
a

Low group  367(21.8) 2.21±2.71
b

SD = Standard deviation, 
*
by the independent t-test or one way ANOVA test at α=0.05

a,b,cmeans that different letters are significantly different at α=0.05
**
Low group was < $1,480, middle group was from $1,480 to 2962, and high group was ≥ $2,963

Table 3. DMFT index according to general characteristics

Variable N(%)
Knowledge

p-value** Attitude
p-value‡

Mean±SD* Mean±SD†

DMFT=0 903(40.9) 2.56±1.48 0.007 1.97±1.10 0.001

DMFT≥1 1,305(59.1) 2.39±1.52 1.82±1.10
*
Mean±Standard deviation and range was 0-7 point, 

**
by the independent t-test at α=0.05.

†
Mean±Standard deviation and range was 0-4 point, 

‡
by the independent t-test at α=0.05.

Table 4. The knowledge and attitude of oral health according to dental caries experience

Independent variables OR(95% CI)

Knowledge
*

High group 1

Low group 1.21(1.00-1.49)

Attitude
**

High group 1

Low group 1.25(1.01-1.54)

Gender

Male 1

Female 1.39(1.14-1.69)

Monthly income
***

High group 1

Middle group 1.18(0.95-1.48)
†

Low group 1.34(1.02-1.76)

OR = Odds Ratio, CI = Confidence interval 
*
Low group was 0-2 point and high group was 3-7 point at 0-7 point range

**
Low group was 0-2 point and high group was 3-4 point at 0-4 point range

***
Low group was < $1,480, middle group was from $1,480 to 2962, and high group was ≥ $2,963

†
Not statistically significant at p<0.05 

Table 5. Multiple logistic regression model predicting on the dental caries experience

DMFT index by demographical characteristics revealed that 

permanent tooth index by gender marked higher score in 

women(2.25) than that of men(1.72)(p<0.001), and the lower 

monthly income group had higher DMFT index(2.21) than 

that of the medium income group(1.85) and higher income 

group(1.83).(p=0.036)<Table 3>. 
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3. The relation between the oral health 
knowledge, attitude, and dental caries 
experience

Table 4 suggested the difference between oral health 

knowledge and attitude by dental caries experience. Oral 

health knowledge in caries free(DMFT=0) was 2.56 and that 

of caries(DMFT≥1) was 2.39(p=0.007). The attitude in caries 

free was 1.97 and this figure was higher than that of ca-

ries(1.82)(p=0.001). In order to investigate the provocative 

factors to dental caries experience, categorical variable was 

made by the way of oral health knowledge and attitude score. 

The multiple logistic regression by gender and monthly in-

come<Table 5>, dental caries experience was higher in the 

group of lower knowledge(OR=1.21; CI=1.00-1.49) and lower 

attitude(OR=1.25; CI=1.01-1.54). Women had higher dental 

caries experience than men(OR=1.39; CI=1.14-1.69), and the 

lower monthly income group had higher dental caries experi-

ence than the higher income group(OR=1.34; CI=1.02-1.76). 

Discussion

The present study is a cross-sectional survey on oral health 

knowledge and attitude in the first grade middle school stu-

dents, aged 12-year old in Seosan. The oral health is the 

dynamic process understood as social, cultural, and economic 

point of view. The oral health behavior is related to general 

characteristics, belief, attitude, oral health status, and oral 

health knowledge
22)

. The dental caries and periodontal dis-

ease are the most common dental problems and can be pre-

ventable by diet and oral hygiene. In order to improve the 

cooperation and compliance of the trainees, the preliminary 

analysis of the oral health knowledge and attitude was able 

to predict the behavioral change
23)

. The dental and oral hy-

giene training and applying preventive methods reduced the 

dental caries and periodontal disease
24)

. 

The score of the oral health knowledge of the students 

was 2.46 of 7, and that of the attitude was 1.88. Seosan has 

been provided with water fluoridation since 2002 and the 

dental caries experience rate in middle school students was 

59.1%. The dental caries index in men was 1.72 and that 

in women was 2.25. These figures were relatively low in 

comparison to 2010 nationwide oral health survey, but the 

incidence rate of dental caries is still higher than those of 

the developing countries, so the activation oral health care 

management policy is required because the dental illness 

costs are a big burden for the individual and the community
5)
. 

The dental caries experience index by gender revealed that 

girl students are epidemiologically more vulnerable to the 

dental caries
4)
. The relation between the dental caries experi-

ence and socioeconomic status suggested that family monthly 

income below 2,000 US dollars is more vulnerable to dental 

caries. Jones and Worthington revealed that the socio-

economic status is directly proportional to dental caries preva-

lence rate
25)

. This finding reminds that in order to improve 

the oral health management, the individual effort and social 

support for the economic inequality is essential to solve the 

disease burden. 

Gingivitis and dental caries begin in the adolescence and 

can be fully preventable by appropriate oral hygiene care. 

Solhi et al.
22)

 suggested that oral health education, based on 

health belief model(HBM), improved the oral health 

recognition. The responsibility on health problem relies on 

community, as well as individual, and the importance of 

health promotion in oral hygiene needs to converge on ado-

lescent health risk behaviour and psychological consideration. 

The oral health in students is the most important thing in 

public health, so the lifelong oral hygiene, including man-

hood and senescence, can begin in the adolescence
4)
. The 

school-based dental public health service in Korea is mainly 

provided to the primary school students by public health 

center. Therefore, it is necessary to expand the oral health 

service to the middle and high school students. The present 

was cross sectional study focusing on the 12 year old 

adolescents. It is necessary to investigate the follow up inter-

vention study that connects the longitudinal study with oral 

health improvement behaviors. 

Conclusions

The present study was carried out to provide the basic data 

for the adolescent oral health service program by investigating 

the relation between the oral health knowledge, attitude, and 

dental caries experience among the first grade middle school 

students in Seosan, Korea. Further survey is needed in rela-

tion between the oral hygiene index, gingival status, and oral 
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health behavior. 

It is reported that oral health knowledge and attitude of 

12 year old students in Seosan showed a score of knowledge 

and attitude is proportional to high dental caries experience. 

The activation of the school-based oral health education is 

indispensable to the right oral health behavior in the 

adolescents. Therefore, the expansion of school-based oral 

health program is the key solution to the continuing oral 

health care in the near future. 
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