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Removal of Dental Plaque from Orthodontic Brackets
Using a Fixed Orthodontic Bracket Electric Toothbrush
Heeja Na
Department of Dental Hygiene, Honam University, Gwangju, Korea

This study aimed to compare the rates of plaque removal from artificial tooth surfaces after brushing with a fixed orthodontic
bracket electric toothbrush, an electric toothbrush, and a manual toothbrush to improve the success rate of orthodontic treatment by effectively managing oral care of orthodontic patients. A tooth model with fixed orthodontic brackets was stained
with an artificial plaque disclosing agent in an occlusal state and washed twice with water. The amount of the disclosing
agent remaining on the tooth surfaces after brushing was examined, on the basis of which the amount of plaque on the tooth
surfaces was calculated using O’Leary index. Significance was set at p＜0.05. There was a statistically significant between-group difference in group-difference in the amount of the disclosing agent that remained on the tooth surfaces after
brushing between with toothbrushes, the three types of toothbrushes, with an electric toothbrushes and manual toothbrushes
after tooth brushing for brackets, with an F-statistic value of value of 5.037 for the mean difference of among the three groups
and a significance of p-value of 0.001 and a significance level of 0.05. Electric toothbrushes are more effective than manual
toothbrushes in removing dental plaque and controlling gingivitis.
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Introduction

Dental caries and periodontal diseases, which are the two major oral diseases in Korea, are caused by bacteria present in the
dental plaque [2]. Bacteria attach to the adhesive glycoproteins present on the tooth surface and colonize, resulting in
dental caries and periodontal diseases [3]. Brushing reduces
daily bacterial counts and helps prevent dental caries and periodontal diseases; furthermore, it helps maintain oral hygiene, prevents halitosis, and enhances dental and facial esthetics [4].
People generally use manual toothbrushes to maintain dental hygiene and to control plaque [5,6]. A small proportion of
people use electric toothbrushes. After placing the electric
toothbrush on the tooth, the use of electric toothbrushes is increasing because of the convenience and effective dental plaque removal associated with their use [7]. In this modern era,
the economic development has of economic circumstances is

Brushing the teeth is the most effective way to prevent oral
diseases. It removes acquired coatings, food debris, and bacteria attached to the dental and interdental surfaces; furthermore, the massaging action of brushing improves gingival
blood flow and promotes gingival epithelium keratinization,
leading to increased resistance to infections. Brushing is easy
to practice daily and does not hurt the teeth or gingiva [1].
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leading to an increasing trend of people opting for orthodontic
treatment for malocclusion. Fixed orthodontic appliances, especially brackets fixed on teeth on the bracket area, disease occurs dental caries and periodontal diseases [8]. Dental hygienists, who play a major role in preventive dentistry, should emphasize the need to manage dental caries and prevent periodontal diseases in orthodontic patients. The purpose of this
study was to compare the rates of plaque removal from artificial tooth surfaces after brushing with a fixed orthodontic
bracket electric toothbrush, an electric toothbrush, and a manual toothbrush with the ultimate goal of improving the success
rate of orthodontic treatment.

Case Report
In this study, we compared the effectiveness of dental plaque removal among typical manual and electric toothbrushes,
generally available to public, and a fixed orthodontic bracket
electric toothbrush that has been patented of Honan University (Figure 1).
A fixed orthodontic bracket-mounted model was used, and
the teeth to which the brackets were attached were stained
with an artificial plaque disclosing agent in the occlusal state.
The stained area was divided into three groups based on the
type of toothbrush used: the fixed orthodontic bracket electric
toothbrush, standard electric toothbrush, and manual toothbrush. Brushing was performed for 3 minutes, following
which the model was rinsed twice with water to determine the
degree of dental plaque removal. The experiment was repeated 40 times to reduce the margin of error for each type of
toothbrush. At the end of each experiment, ultrasonic scaling
was performed on the model, following which the model was
dried and tested. O’Leary index was used to determine the plaque remaining on the artificial tooth surfaces. The fixed orthodontic bracket electric toothbrush used in this study was a proprietary electric toothbrush developed by Honan University
Industry and University Collaboration; it is a bracket-dedicated electric toothbrush with rounded bristles that rotate
while vibrating. The electric toothbrush used in this study was
an Aquapick whitening sonic electric toothbrush (AQ-100;
Aquapick, Seoul, Korea), and the manual toothbrush was a
Reader’s 406# (Reader, Seoul, Korea). The fixed orthodontic
bracket-mounted model used in this study was a model Study
Model (Gwangmyeong Auscom, Seoul, Korea) (Figure 2).
The results were evaluated on the designated parts of the
model coated with the disclosing agent for each type of toothbrush, and the degree of dental plaque removal was determined. For calculating the O’Leary index value, the whole
tooth is evaluated after coloring the tooth surfaces with a pla-

que disclosing agent. The teeth are divided into quadrants designated as mesial, distal, buccal and lingual surfaces. To calculate the index, the number of colored tooth surfaces is calculated and divided by the total number of available tooth
surfaces.
The measured index values were compared using IBM
SPSS Statistics 21.0 (IBM Corp., Armonk, NY, USA) to calculate the means and standard deviations of the dental plaque
removal rates of the artificial tooth surface of the bracket electric toothbrush, electric toothbrush, and manual toothbrush.
Cronbach  was required found to be 0.176 times higher than
that of 3the three items in order to see assess the changes in the
measured index values were compared using IBM SPSS to
calculate the means and standard deviations of the dental plaque removal rates of the artificial tooth surface of the orthodontic bracket electric toothbrush, electric toothbrush, and
manual toothbrush. Cronbach  was required found to be
0.176 times higher than that of 3 the three items in order to see
assess the changes in the dental hygiene after brushing with an
electric toothbrush, an electric toothbrush, and a manual
toothbrush. the three toothbrushes. One-way ANOVA was
used to analyze the removal rate of differences in the dental
plaque artificial tooth surface bacteria between removal rates
among the fixed three types of toothbrushes, electric toothbrush, and manual toothbrush using. IBM SPSS Statistics 21.0
(IBM Corp., Armonk, NY, USA) was used for statistical
analysis. Significance was set at p<0.05.

Figure 1. (A) Bracket electric toothbrush. (B) Standard electric
toothbrush. (C) Manual toothbrush.
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Figure 2. (A) Fixed orthodontic bracket
-mounted model. (B) Bracket electric
toothbrush. (C) Electric toothbrush.
(D) Manual toothbrush.

Table 1. Descriptive statistics

Bracket electric toothbrush
Electric toothbrush
Manual toothbrush

Table 2. Reliability statistics
n

Mean

SD

Cronbach 

No. of items

40
40
40

1.1675
2.5100
2.7525

0.36401
0.73617
0.79129

0.176

3

SD: standard deviation.

Discussion
The descriptive statistics of this experiment were a bracket
electric toothbrush, a standard electric toothbrush, and a manual toothbrush. The amount of artificial plaque disclosing
agent that remained on the tooth surfaces after brushing was
1.1675±0.36 for the fixed orthodontic bracket electric toothbrush, 2.5100±0.73 for the electric toothbrush, and 2.7525±
0.79 for the manual toothbrush (Table 1).
Cronbach  was found required to be 0.176 higher than that
of 3 the three items in order to see assess the changes in the
dental plaque bacterial membrane after brushing with the
three brackets electric toothbrush, electric toothbrush, manual
toothbrushes (Table 2).
The results of Levene’s test for equality of variance showed
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Table 3. Three-group decentralized homogeneity test
Levene statistics

df1

df2

p-value

1.741

23

91

0.34

df: degree of freedom.

that the variance of the three groups was the same because the
null probability was 0.34; thus, the null hypothesis cannot be
rejected (Table 3). There was a significant difference among
the three types of toothbrushes, with an F-statistic value of
5.037 for the mean difference among the three groups and a
p-value of 0.05 (Table 4).
The development of electric toothbrushes in Korea started
in the 1980s. Research on dental plaque and oral hygiene management has led to the development of various electric toothbrushes by different companies; these toothbrushes are remarkably more efficacious than manual toothbrushes There-
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will vary depending on the pressure and/or speed applied by
the user.

Table 4. Three-minute brushing distributed analysis
Degree of Square
freedom mean

Transaction

Square

Groupdifference
Group-in
Total

48.626

28

31.374
80.000

91
119

F

1.737 5.037

p-value
0.000*

0.345

*p＜0.05.

fore, the use of electric toothbrushes is more popular than
manual toothbrushes are oral worldwide [1]. In Korea, data
from the National Oral Health Survey conducted in 2000 on
the use of electric toothbrush revealed that only 1.4% of all
Koreans reportedly used electric toothbrushes, but this percentage had increased to 8.0% in 2006 [9]. It is difficult to
maintain optimum gingival health using a manual toothbrush
because of insufficient time spent brushing, irregular brushing, and insufficient motivation for brushing [10]. Using a rotating and brushing electric toothbrush fitted with rounded
bristles has been found to be effective in removing dental plaque and controlling gingivitis [11]. In the present study, we also showed that using a vibrating and rotating toothbrush with
rounded bristles was effective in removing dental plaque and
controlling gingivitis. Studies performed under various conditions on electric toothbrushes have also shown that a
three-dimensionally vibrating and rotating electric toothbrush
effectively removes heavily accumulated dental plaque and
can easily access adjacent areas where gingivitis frequently
occurs [12].
We found that electric toothbrushes are more effective than
manual toothbrushes in removing dental plaque and controlling gingivitis; moreover, electric toothbrush use is not associated with any side effects. At present, there is a lack of research on electric toothbrushes in Korea; thus, people who
lack knowledge about basic dental care face difficulty in selecting oral hygiene products. Therefore, dental hygienists
should educate and provide information, including that on
electric toothbrushes and other oral care products, to consumers. Electric toothbrushes need to be studied in a variety of
ways because the manner in which they will be used on teeth
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