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Effect of Dental Plaque Control of Self-Regulation Learning
A-Ra Cho, Se-Hee Kim
Department of Preventive Dentistry, School of Dentistry, Chosun University, Gwangju, Korea

Objective: The aim of this study was to evaluate the effect of the dental plaque control by self-regulation learning in elementary school children classified into groups according to caries risk level.
Methods: Students (n=170) and their parents filled out questionnaires on behavior and attitude to oral health care. We conducted an oral examination of children including tooth and plaque status and calculated DFT index and plaque control rate
(PCR) which is the value obtained by subtracting O’leary index from 100%. Then we classified group by caries risk level according to caries risk assessment. We showed students their PCR and plaque disclosing image and they set up their own
goals of PCR individually using a self-regulation learning. three months later, we conducted questionnaires and PCR again
and compared the first outcome with the second.
Results: There was no distinct variation on oral health life during the test period (p＞0.05). The score of dental plaque has
more high risk group than moderate group (p＜0.05). But lower group were more increased than plaque score of upper
group of self-regulation learning.
Conclusion: A self-regulation learning of dental plaque control has effective set of a oral health education with caries risk assessment for children.
Keywords: caries risk level, elementary school, O’leary index, SRL

Introduction

vided for high risk group of caries [1]. Children with high risk
of dental caries are characterized by dietary habits that consume
large quantities of sugar, low frequency of tooth brushing, low
living standards, and low educational attainment of parents
[2,3]. Among these high risk children, there is a precedent study
in which subjects who applied the brushing program of the supervisor showed significantly less caries [4]. The quality of
health is greatly influenced by lifestyle [5]. Oral diseases can
be prevented by lifestyle improvement, so intervention is needed when habits are formed, and appropriate oral health education for school-age children should be implemented.
A health management model based on self-regulation theory
has recently been used in the field of health management and
can be applied to school oral health education. According to
Maes and Karoly [6], the medical management model is a sys-

The prevalence of dental caries is decreasing, but most of the
caries developed are concentrated in a particular group of
children. Therefore, the caries prevention strategies of the
whole population were questioned in terms of efficiency. It is
suggested that individual prevention strategies should be pro-
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tem that cooperates with the self-management model, in which
individuals are forced to intervene in an active role in selfregulation.
Self-regulation strategies are defined as a systematic process
of human behavior that sets individual goals and acts to achieve
them [6]. This plays a major role in ensuring that the individual
takes control of his/her behavior and sustains behavioral change
for health promotion. Therefore, it is used as a strategic concept
in various intervention studies aiming at continuous physical
activity. Especially in social cognition theory, self-regulation
is used in various health education as a concept that enables people to try, adapt, and maintain specific activities by motivating
and controlling oneself in acting.
The purpose of this study was to evaluate the oral health promotion effect of dental caries risk group after applying oral
health education to elementary school students by applying
self-regulation strategy and self-set goal approach.

2. Research design
Pre-test and dental caries risk assessment including oral
health questionnaire and dental plaque test were performed in
the school health center. The students were instructed to set their
own goal setting score and then to manage the dental plaque.
Three months later, a questionnaire and a dental plaque test were
performed again (Figure 1). This study was approved by the
IBRD of the Chosun University of dentistry on overall research
methods and ethics (CDMDIRB-1324-136).

3. Method (Table 1)
1) Oral examination and survey
Oral examinations and questionnaires were conducted according to the Oral Examination Guideline [7] of the World
Health Organization (WHO) at the oral health clinic in the

Materials and Methods
1. Subjects
An elementary School located in economic vulnerable area
in Gwangju was selected and the subjects were recruited. The
subjects of the study and the guardian agreed to the purpose of
the study. Of the total 209 students, excluded students who were
absent from school, absent from the curriculum, or missing
from the survey. 172 were selected. In the caries risk assessment, 170 students except 2 students who were classified as low
risk group were analyzed.
Figure 1. Study flow chart.
Table 1. Research contents
1. Oral health-related quetionaire Item (No. of questions)
Life style (7)
Knowledge (6)
Attitude (6)

Sub-items (No. of likert scale)
Food consumption-sugar contained cake, drink, fruit (7), tooth brushing
frequency-home or school (5), perceived oral health condition (3)
Dental plaque (4), sugar & sticky food (3), detergent food (3), tooth brush head (3),
fluoride toothpaste (3), gum bleeding (3)
Perceived dental caries, prevention of tooth pain & dental disease, responsibility, food
type, eating habits

2. Caries risk assessment (low/moderate/high)
Contributing
conditions
General health
condition
Clinical conditions
3. Self-regulation learning (upper/lower)
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Fluoride exposure, sugary foods or drinks, caries experience of mother, care covers
and/or other sibling
Special care needs, chemo/radiation therapy, eating disorders, medication that reduce
salivary flow, drug/alcohol abuse
Cavitated or non cavitated carious lesions or restorations, teeth missing due to caries in
past 36 months, others
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school health center. A questionnaire survey [8,9] was conducted with reference to the validated questionnaire. The response was made by the student himself. Twelve lifestyle items
were converted to the maximum 52 points and the lowest 12
points. Six oral health knowledge items were converted to the
maximum 6 points and minimum 0 points, and the six attitude
items were changed to the maximum 24 points and the minimum 6 points. Two questionnaires were analyzed. The reliability coefficients of oral health lifestyle items were 0.307 in
the first and 0.368 in the second. The reliability coefficients of
oral health knowledge items were 0.617 in the first and 0.548
in the second. The reliability coefficients of the oral health attitude items were 0.623 in the first and 0.688 in the second.
2) Dental caries risk assessment and self-target score setting
The risk groups were determined according to the dental caries risk assessment criteria [10]. Because the low-risk group
is very small, it is excluded from the comparison of results
analysis. The plaque was stained and taken a video using a mobile phone camera. The teeth that could not be directly observed
by using a dental mirror were reflected and recorded. And then
the O’leary index [11] was calculated.
3) Self-goal setting oral healthcare teaching
A researcher organized the students into small groups and individually described their current tooth status, caries risk, dental plaque index, and risk factors. After confirming their oral examination test results, students were instructed to improve their
dental plaque scores and set their target scores. The researcher
taught oral health care methods and improved lifestyle habits
to reach the set plaque goal score. The students were divided
into the self-target upper-scoring group (61-100 points) and the
self-target sub-scoring group (0-59 points). The target score
group and the caries risk evaluation group were analyzed.

4. Statistical analysis

lation learning group and caries risk group was analyzed by two
way ANOVA. IBM SPSS ver. 23 (IBM Co., Armonk, NY, USA)
was used and the significance level was set at 0.05.

Results
1. Caries filling teeth Index by caries risk
The caries filling teeth index of the high risk group and the
intermediate risk group were 6.35 (2.85) and 2.39 (2.74),
respectively. The index of caries filling surface index was 11.31
(8.38) and 4.43 (5.82), respectively (p<0.05).

2. Results of the questionnaire and analysis of
dental plaque score
There was little difference between oral health lifestyle,
knowledge level and attitude change (p>0.05). The plaque
score was compared with the pre-test before brushing education
(Table 2).

3. Results of questionnaire analysis of dental
caries risk group according to upper and
lower self-regulation learning group
There was no significant difference in the results of the dental
caries risk and mid-level risk questionnaire between the higher
self-regulation learning group and the lower self-regulation
learning group (p>0.05) (Table 3).

4. Dental caries risk group and self-regulation
learning group-difference of dental plaque
score
Regardless of the self-regulation learning group, the score
difference was two times higher in the high-risk group (p<0.05).
Regardless of the caries risk group, the self-target score group
had three times the score difference in the lower score group
than the upper score group (p<0.05) (Table 4).

The difference between the results of the questionnaire analysis and the dental plaque score was analyzed by paired t test.
The difference of dental plaque score according to self-reguTable 2. Difference (Pre-Post) of questionaire and dental plaque (n=170)
Score
Oral health
Habit (12-52)
Knowledge (0-6)
Attitude (6-24)
Plaque score (0-100)

Pre

Post

Diff.*

p-value

40.07±4.77
2.79±1.51
14.85±4.43
29.2±12.45

39.24±4.17
2.84±1.43
15.15±4.37
39.21±15.5

0.83±4.49
0.05±1.54
0.30±4.73
9.79±17.35

0.017
0.654
0.409
0.000

Values are presented as mean±standard deviation. Paired t test. *Difference: baseline score-after 3 months score. ( ): score of maximum-minimum.
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Table 3. Difference score on survey of CRG by SRG*
SRG

CRG

Upper

Life style

High (n=49)
Medium (n=26)
High (n=67)
Medium (n=28)

Lower

Knowledge

Attitude

0.18±1.52
0.00±1.62
−0.07±1.61
0.18±1.33

−0.43±4.39
−1.65±3.89
−0.85±4.5
−1.17±4.61

0.65±5.13
−0.15±5.27
−0.99±4.61
−0.46±3.54

Values are presented as mean±standard deviation. SRG: self regulation group, CRG: caries risk assessment group. *No statistically significant
differences between CRG for SRG (p＞0.05).
Table 4. Difference of dental plaque score on SRG & CRG

Table 5. Results of variance analysis of CRG by SRG

a

SRG
Number

Upper

Number

Lower

Number Total*

a

CRG
High

49

Medium

26

Total*

75

5.46
(16.67)
4.05
(18.12)
4.97
(17.07)

67
28
95

16.29
(16.17)
7.13
(16.44)
13.59
(16.70)

116

11.71
(17.17)
54
5.65
(17.17)

SRG: self regulated group, CRG: caries risk group. *p＜0.05, two-way
ANOVA, ap＞0.05, SRG & CRG.

5. Results of variance analysis using
self-regulation learning
To investigate the effect of self-regulated learning, we analyzed the variance analysis of dental plaque score between
self-regulation learning group and dental caries risk group.
There was no interaction effect between self-regulation learning and dental caries risk group (p=0.162). There was a significant difference between the self-regulated learning group
and the dental caries risk group (p<0.05) (Table 5).

Discussion
Self-regulation learning theory is a kind of theory that analyzes social and human behavioral changes, especially healthrelated behavioral changes. From a social cognitive point of
view, self-regulation learning for health is a result [12] in which
the three factors of human (individual), behavior, and environment are related to each other. In other words, the human being
(himself) behaves in a special environmental system and concludes with the result of the action. The purpose of this study
was to find out whether the use of self-regulation learning strategy in oral health education of school is effective in promoting
oral health.
Dental caries occurs due to inadequate dietary habits and in-
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Source

Type III sum
of squares

df

SRG
CRG
Error
Total

2,897.732
1,140.669
46,646.494
67,176.376

1
1
167
170

Mean
square
289.732
1,140.669
279.320

F

Sig.

10.374
4.084

0.002
0.045

2
Adjusted R =0.073, two-way ANOVA. SRG: self regulation group,
CRG: caries risk group. SRG*CRG’s interaction. p-value=0.162.

sufficient management of dental plaque. When aiming to improve plaque management ability to prevent dental caries, the
more specific the goal, the better the performance [13,14]. The
O’leary plaque score was used for self-regulation learning as
an appropriate tool for setting specific goals since it can be
measured objectively and numerically. 82.4% of the subjects
were able to identify the dental plaque observed with the naked
eye after coloring, so education effect could be expected.
Implementing an education program in oral health care is very
effective because it changes health behavior and lifestyle [15].
Factors directly affecting the oral health promotion behavior of
elementary students include past oral health care behavior and
subjective oral health status [16]. When the target score of the
students was analyzed, the mode was 60 (53 people, 31.2%),
and below 59 was 41 people (24%). To compare with the dental
caries risk assessment group, 61 points-100 points were classified into the self-target upper group and below 59 points were
classified into the self-target lower group. Oral health care
method, lifestyle improvement education and plaque management instruction were performed for each dental risk group.
This process was done by applying self-regulated learning theory to motivate the change of oral health behavior. The overall
process of conducting the research was done by a single
investigator. The internal validity of the study may be high, but
it has been repeatedly checked and analyzed to reduce the possibility of errors due to bias.
Mun et al. [17] compared the perceptions of elementary
school students about oral health before and after oral health ed-
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ucation, and found that the awareness of carbonated drinks and
the practice of brushing increased. In this study, however, there
was very little difference in change. Jun et al. [18] reported that
family income levels, parental education levels, preferred food
types, oral health education experience, and dental visits influence the child’s oral health care behavior. Therefore, periodic
oral health education needs to be done. There is a report that it
is necessary to develop an intervention program in the form of
a fusion of learning skills and willingness to practice based on
self-regulation learning theory and to present teaching methods
[19]. Therefore, this study will be helpful in establishing basic
ground that can be used in the field of oral health education.
Good oral hygiene management is very important for the treatment of periodontal disease in adults [20]. It is worth trying from
all ages with the report that it was very effective as a result of
using self-regulation theory and motivational interview method.
This is worth trying at all ages. Therefore, it will be possible to
improve oral health of students by introducing self-regulation
learning and caries risk assessment system in elementary school
oral health project.

Conclusion
This study evaluated the effect of oral health care promotion
on caries risk in elementary school students. And the effect of
self-set goal approach was evaluated as a motivation for promoting oral health care. The results of the questionnaire analysis showed that there was no significant difference in the change,
but there was a significant difference in school oral health education using self-regulation learning theory. However, further
studies are needed to determine whether these effects are maintained and subsequently influenced by the reduction of caries
occurrence.
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