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——Abstract

correlation test (@ = 0.05).

The purpose of this study is to compare the effectiveness of sonic and manual toothbrushes using the Loe and
Silness plaque index (PI). This was an examiner-blind, randomized study with a cross-over design. A total of 34
children (17 males and 17 females) aged 3-6 years were included. Subjects were randomly assigned to two
groups: one group used the sonic brush for two weeks before using the manual brush for two weeks, while the
other group used the manual brush for two weeks followed by the sonic brush. During each dental visit, plaque
indices were recorded and compared to baseline. The results were analyzed using a paired t-test or Pearson

Thirty children (mean age 4.37 years) complied with the protocol and completed the study. The PI score was
0.09 lower compared to baseline after using a manual toothbrush and 0.26 lower after using the sonic brush.
The reduction was statistically significantly greater in the sonic group (p < 0.05). In conclusion, the sonic tooth-
brush is more effective for reducing plaque than a manual toothbrush.
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Table 1. Inclusion and exclusion criteria
Inclusion criteria Exclusion criteria

1. 3-6 year old
2. Without systemic disease

3. Children who brush their own teeth or whose brushing is aided by their parents

4. Children who agreed to the experiment conditions

1. Children who need special dental care

2. With systemic disease

3. With oral lesions

4. With side effects from oral hygiene products

Sonicare for Kids

(Philips, Amsterdam, Netherlands)

Oral-B® Pro-Health Stages® 2 or 3
(Oral-B®, Cincinnati, United States)

Manual

Wash out Toothbrush

1t Visit » 2nd Visit » 3rd Visit » ath Visit

Group 1 Sonic
(n=17) Toothbrush

Group 2 Manual
(n=17) Toothbrush

Sonic

Wash out Toothbrush

Fig. 1. Flow chart of the study. Subjects were randomly assigned to two groups: one group used the sonic brush for two weeks before using the manual
brush for two weeks, while the other group used the manual brush for two weeks followed by the sonic brush. There was a 2-week wash-out between the

two periods.
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Table 2. Loe & Silness Plaque Index
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Score Criteria
0 No plaque
1 A film of plaque adhering to the free gingival margin and adjacent area of the tooth, which can only be detected using disclosing solution or a probe.
2 Moderate accumulation of deposits within the gingival pocket, on the gingival margin and/or adjacent to the tooth surface, which is visible by eye.
3 Abundance of soft matter within the gingival pocket and/or on the tooth and gingival margin.

Fig. 2. White light image and quantitative light induced fluorescence-digital (QLF-D) fluorescence image. (A) Intra-oral frontal view under white light. (B)
Intra-oral frontal view under QLF-D. White arrows indicate plaque-accumulated areas.



Table 3. Demographics of participants
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All Group 1 Group 2
Participants (n) 30 15 15
Mean Age (years) 437+ 1.17 42 +0.98 453 + 031
Female (n, %) 16 (53.3%) 7 (46.7%) 9 (60%)
Male (n, %) 14 (46.7%) 8(53.3%) 6 (40%)
Reduction in PI (Sonic toothbrush) 0.26 + 0.28 0.19 + 0.27 0.33 +0.27
Reduction in PI (Manual toothbrush) 0.09 +0.22 0.15 + 0.20 0.03 +0.22
0.9 % 0.8 [__IManual
Sonic
_ Il Sonic - Manual
— o
O L=
> c
[ [ |Pre-exam PI [=]
-g 71 Post-exam PI -E
—_ Il Reduction in Pl 5
S B o3
0.3 ] 3]
‘_U“- | o
o
0.0 . 0.0
Manual Sonic 3 4 o b

Type of Brush

Fig. 3. Comparison of plaque removal using a manual toothbrush versus a
sonic toothbrush. A statistically significant difference was observed in the
degree of plaque reduction between the methods.

Paired T-test (* : p <0.05).

A5 AA &3] zpol= 341, 641, 5A, 44 A= A et
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Age (Year)

Fig, 4. Comparison of plaque removal by age. The correlation between
age and the level of plaque removal was not statistically significant.
Pearson correlation test (* : p <0.05).

PI = plaque index.

Table 4. Time spent brushing teeth before and after using the sonic tooth-
brush

<1 minute 1-2 minutes 2-3 minutes > 3 minutes
Before using 5 19 5 1
sonic toothbrush  (16.7%) (63.3%) (16.7%) (3.3%)
After using 0 10 19 1
sonic toothbrush ~ (0%) (33.3%) (63.3%) (3.3%)
Table 5. Survey after using the sonic toothbrush
Question Answer
Convenience Yes No difference No
23 (76.7%) 4 (13.3%) 3 (10%)
Tooth Cleanliness Yes No
24 (80%) 6 (20%)
Time required Faster No difference Slower
16 (53.3%) 6 (20%) 8 (26.7%)
Discomfort Very Slightly Comfortable
uncomfortable  uncomfortable
1(3.3%) 11 (36.7%) 18 (60%)
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