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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.

Key words : Sonic toothbrush, Power toothbrush, Toothbrushing, Dental devices, Preventive dentistry,

Children
[. M4 B = st AHE Al %S F7] Wil ofdo|SdlAl A5
%‘:‘Iﬁf/)

A EE 224 (gingivitis) 5-& X|o} -+-2] (dental caries)e] e 3Ee 1960d 29t Ao FdHoR AvlH
e = F W] widd A 1A fAE HsliA e dHAE 7] ANAP | ARl e FR o] o el Rt ol
= B3 A AA E FrF FAo|th? . Z&H AH At Q17 ofdolE e g kst T/ AlFo| Ay
AAE AalMe FAA B¢, AIzE WY 59 oY 7k | 3t AE AEL T2 Wl wEt “side to side’,
= 13% 4 A9 Habibian 59 24 Aol A4 % “counter oscillation”, ‘rotation oscillation”, ‘circular’,
=d oA GxA 345 FHo] gl A e o] HhHol ¢ “ltrasonic’, “ionic’, “unknown action’ &.E EFIE=u]?,
83ttt Busieith SRRk AR ool AL F z7] Al#E AE AEE back and forth 52 dE 22
7180 @ &7)eo) whgd HEo 2 Qg XA oH$g A < AR AAE oscillating-rotating®} ultrasonic 52|
= olgg Ao NS flal ool Mle fEstn 2] /9] vt AU Hol= A A Eo] /EE A
BHA 02 AE) AA 715 ARE Aoy AF A& T st AYAFY X 2AF 52 o] &t HF
B FAIAEEC] MLEHAE, o] T HAE A& 34 AL ARk A& S8 AT A& TR WE 2HE v

Corresponding author : Jaeho Lee

Department of Pediatric Dentistry, College of Dentistry, Yonsei University, 50 Yonsei-ro, Seodaemun-gu, Seoul, 03722, Korea

Tel: +82-2-2228-3170 / Fax: +82-2-392-7420 / E-mail: leejh@yuhs.ac

Received November 9, 2015 / Revised January 25, 2016 / Accepted December 23, 2015

# The authors deny any conflicts of interest related to this study.



Zo| EAA|TE, AR of>o] &
- =8}

A B A A= 364 oldelEE o R 53t A&
I Gk AES AHEPE o PEABREE Loe & Silness
AeAFR F4, vlaste] AAR Y ojdelodA S3F A&
26 A|A el thal] dopr A} gt

T ez 313

2
A7

i o

d

HFeH
o |

1. 47 ohy

J Korean Acad Pediatr Dent 43(4) 2016

2. 17 uhy]
B AFE WA (cross-—over design), A7Akl et =
FAHS AFEE B39tz A2 &9 A& (Philips

Sonicare For Kids, Philips, W2 &=)2} A9t 314 (Oral-B*
Pro-Health Stages® 2 or 3, Oral-B®, w|=)o] Zrodzlol 7
242y 1708 A1 F= ATt Philips Sonicare For Kidse 5Hz2
FuER, B9 60039 AER AFS 3 A Te(H &R
T) 5295 (aHRE)S LS

==
WS A48 123 270,

2 ATe 20149 6€5EH 20159 5274 AAdgtn %] AT FolAee = 79
it 7| dae] s 2 5E 521(2-2014-0027) 3 &4 B WrolA| AL 2 AR F 49 ydsled, 12 &3 A
Hozpe] Fof slof o] Fojxal, F 349 ofde]Eo] Foist &, AlZHwash-out time), €8 A& £o2 272 Ak A
A &, AR 53 A& co g AP AT (Fig. 1).

A AR, Al A | Al 273 AR A& AF 3 " A

1. o7 CHaY Eo tigt P S0l AU, Aut AES B, &

o AES AZARIA AAIG W, AlRF 7]t A Fod

AAlheta 2| Fefehg e Zsopx| Ttol] WAGE AAA | 414 A AR A& 9 A A o R % 2%, 28 A
o A7 3-64 oldelEg e E la, 4 A=} Aol A=t AT o 713 B, AL AES A
ZastAY 77 A, Al AAAES 2 AR Ee g ohE T EE AFEE SAEUL, W A FAG ol F
Aol e ool A=A AT Fofztel] tigh AddE 7] de &4 AFskA &1 & Zo] A9 =AU
T2 Table 1 WeRY Qltt.

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.

375



J Korean Acad Pediatr Dent 43(4) 2016
3. TR HAL

] I At} Loe & Silness X EIA4=9} Quantitative
Light induced Fluorescence-Digital (QLF-D)o] U3t <
Aol 9Ja 715 9 AGHA A AA JEE vws]
el B AFelA AR Loe & Silness A EIA & v
ZthH(Table 2). o] ¥l wet 2 2ot 47 (ZAE S, &
5, AAESE, A3 AR} 71 5E= U
A A Gre] HoE g 752 AfAL 1 A Fol7] H8l F
Agt AL AldstA L, A7 A XA S A5 el tiet
A aE g o] AL A E T oH] ZARs 309 o
olEE HACRE AYAFE FALR 2HA WHE A S5t
Hog AP, 7 AFoA A2 W AaATE 0.9
=y
T e E 7158t A Ao vlwatr] 98 QLF-D7F
H= A (Fig. 2). 1789 AFA7L ol FL & | 7
g, A SHsia, 4 2HatelA tAd szt
(EOS550D: Canon, Tokyo, Japan), P22 #A=(EF-S
60mm Ultrasonic; Canon), 520 nm ZYIEE AHg-ste
MY 2= ze7), 1SO A% 2|1 slolE Wy x duto
B AR ste] st

o

¥R oL W > o

S5 A% A AT Fol HEASS YO HERAL
AR A, A7 o] J B REAT} 15 FHA A2
5% 9 A A BEA FW AR Bje 71547 B AR

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).
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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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