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Efficacy of different tooth-brushing methods for
removing dental plaque

Jeongmin Ko, Seon-Jip Kim, Hyun-Jae Cho

Department of Preventive & Public Health Dentistry, School of Dentistry, Seoul National University, Seoul, Korea

Objectives: This study aimed to measure the efficacy of different tooth—brushing methods for re—
moving plaque in Korea.

Methods: This study was conducted with the approval of the Institutional Review Board (IRB) of the
Seoul National University School of Dentistry (5-D20180021). Thirty participants aged between 19
and 30 years, who did not have periodontal disease, were enrolled in this observational study. Par—
ticipants were given the same type of toothbrush and toothpaste and asked to brush their teeth as
they usually would. During brushing, participants were recorded with a camcorder that was attached
to a mirror. Participants were aware they were being recorded. After they had finished brushing
their teeth, a dental plagque staining and oral plaque index (Pl) examination was performed. The
Pl score was measured using the Turesky modified Quigley Hein Index. Brushing methods were
classified as rolling, horizontal, vertical, circling, and oblique. Skipped surfaces were recorded sepa—
rately. Following this, statistical analysis was performed using SPSS software.

Results: Most surfaces of the mouth were skipped. The most commonly used brushing method
was the circling method, followed by the vertical, horizontal, rolling, and obligue methods. The most
frequently used method on the vestibular surface was circling, with 52.92% of the oral surface
skipped. The oblique brushing method had the lowest mean Pl score with a mean+SD of 1.73+0.82.
The mean Pl score of the skipped surfaces was the highest with a mean+SD of 2.52+0.81. We
also analyzed the linear mixed model considering the different lengths of time spent brushing. Both
the brushing method used and the time spent brushing had a significant effect on the Pl score, but
no interactions between these were observed. In areas where a horizontal brushing method had
been used, the Pl score was significantly decreased.

Conclusions: This study suggests that the horizontal brushing method is an efficient tooth—brushing
method compared to the other methods. Additionally, tooth—brushing for more than 10 seconds on
3 to 4 teeth area was effective in removing dental biofilm.

Key Words: Dental plague index, Oral hygiene, Tooth—brushing, Video recording
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Table 1. Brushing methods and plaque index average (all surfaces)

N %) Plaque Index*"
Oblique 21 (4.38) 1.74+0.82°
Circling 113 (23.54) 1.85+0.91°
Horizontal 79 (16.46) 2.06+0.7%°
Vertical 83 (17.29) 2.24+0.79>
Rolling 40 (8.33) 2.44+0.64°
Skip 144 (30) 2.5240.81¢

*The data represent the mean=SD.

TTuresky modification of the Quigley-Hein Index Average.

*>“The same characters are not significantly different by Duncan’s post-
hoc analysis.

Table 2. Brushing methods and plaque index average (right molars)

N %) Plaque Index*"
Oblique 3(25) 208403
Circling 31(25.83) 2.12+0.77*
Horizontal 29 (24.17) 2.1140.54°
Vertical 6(5) 2.21+0.32"
Rolling 12(10) 2.67+0.41°
Skip 39(32.5) 2.63+0.79°

*The data represent the mean+SD.

TTuresky modification of the Quigley-Hein Index Average.

“The same characters are not significantly different by Duncan’s post-
hoc analysis.
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Table 3. Brushing methods and plaque index average (incisors)

N %) Plaque Index*'
Oblique 14 (5.83) 1.6+0.97°
Circling 50 (20.83) 1.68+0.05"
Horizontal 25(10.42) 1.69£0.75°
Vertical 73 (30.42) 2.26+0.83"
Rolling 8(3.33) 2.28+1.01°
Skip 70(29.17) 2414084

*The data represent the mean+SD.

"Turesky modification of the Quigley-Hein Index Average.

“"The same characters are not significantly different by Duncan’s post-
hoc analysis.

Table 4. Brushing methods and plaque index average (left molars)

N %) Plaque Index*'
Oblique 4(3.33) 1.96+0.38%
Circling 32(26.67) 1.87£0.72°
Horizontal 25(20.83) 2.35+0.68*"
Vertical 4(3.33) 2.04+0.75%
Rolling 20 (16.67) 2374057
Skip 35(29.17) 2.6240.75

*The data represent the mean +SD.
"Turesky modification of the Quigley-Hein Index Average.
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Table 5. Plague index score by difference of brushing methods and time
Methods, mean (95% CI) .
. . i : . P-value*
Oblique Horizontal Circling Vertical Rolling
—0.416 —0.447 -0.071 —0.050 0.209 Methods: 0.010°

(—0.928, 0.096) (=0.707, —0.186) (=0.363, 0.221)

Time: 0.001
Methods X Time: 0.070

(=0.316,0.216) (—0.168, 0.587)

*Calculated by Linear mixed model. 'Horizontal motion was statistically significant.
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