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ABSTRACT

Aim: The aim of this study was to compare and evaluate the plaque removal efficiency of a chewable toothbrush
(CB), manual toothbrush (MB) and powered toothbrush (PB) in children.

Materials and Method: A total of 30 patients aged 6-8 years were enrolled in the study. This was a single-
blinded crossover study which examined plaque removal efficiency of a CB compared to a manual (MB) and
powered toothbrush (PB). DAY 1 & DAY 4 Supragingival plaque was examined using the Turesky modification of
the Quigley-Hein Index (TQHI). For statistical comparison, the difference (prebrushing minus postbrushing) in
average scores was calculated. Data were evaluated by paired T-test and tukey HSD with a P < 0.05 considered to
be statistically significant.

Results: The mean plaque reduction score at DAY 1 with TQHI for CB, MB, PB were 0.463+0.295 ,0.622+0.221
and 1.034+0.203 respectively and at DAY 4 the mean plaque reduction score was 0.727+0.349, 0.823+0.277 ,
1.265+0.190 respectively. Differences in scores between the three brushes were statistically significant (P >
0.05).

Conclusion: Chewable toothbrush showed great results on lingual surfaces of teeth which are usually
inaccessible for other toothbrushes. It cannot substitute regular brushing but definitely can be use as an adjunct
to escalate oral hygiene.
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INTRODUCTION hard oral surfaces is considered the primary cause
of dental caries, gingivitis, periodontitis.! Regular

We live in an age of luminescence where all personal and professional plaque removal measures
domains including medicine are in paramount are important in maintaining oral health. Personal
countenance. Despite that, addressing patients with oral hygiene includes toothbrush, dentifrices,
dental plaque appears as more distressing along interdental cleaning devices, mouthrinses, etc. of
with their concomitant diseases. In the mouth, which toothbrushing has been quoted as the most
however, teeth provide hard, non-shedding surfaces commonly used effective and safest method.2 From
for the development of extensive bacterial deposits. hog bristles to nylon filaments there have been
The accumulation and metabolism of bacteria on tremendous advances in toothbrushes to enhance

Received: Jan. 19, 2017: Accepted: Feb. 27, 2017

*Correspondence Dr. Rohini Dua.

Department of Pedodontics and Preventive Dentistry, National Dental College and Hospital, Dera Bassi, Mohali, India.
Email: Not Disclosed

Copyright ©2017 pISSN 2278-0076

J rad.CO.ln eISSN 2321-9270



RA Journal of Research and

J Advancement in Dentistry
mechanical removal of dental plaque. For people
who are not highly motivated to personal oral
hygiene, disabled people with less manual dexterity,
orthodontic patients or those who have difficulties
in performing the hand brushing technique may
benefit from using an electric toothbrush in both
motivation and plaque removal.3 The ideal brushing
technique is the one that allows complete plaque
removal in the least possible time, without causing
any damage to the tissues.

Inspite of brushing being the most accepted
method of plaque removal, still its efficacy depends
on the various factors such as type of brush, method
of brushing, ideal time to brush and technique of
brushing.® For an effective toothbrushing which is
the most accepted method of plaque removal;
adequate brushing technique, its portability, patient
acceptability and compliance is of great
importance.®

Considering the numerous drawbacks of
manual and powered toothbrush such as the
portability of toothbrush, technique sensitivity and
the patient’s non- acceptability especially by
children led to the development of recent invention
- Chewable Toothbrush. The chewable toothbrush
(CB) (Fuzzy brush, Fuzzy Brush Ltd, London, UK) is
a recent modernism in oral hygiene. This
disposable, all-in-one brush is comprised of xylitol,
flavoring, aqua, and polydextrose.

Fuzzy Brush contains a very high
concentration of Xylitol (95%) - a natural
sweetener which is highly effective at Kkilling
bacteria in the mouth, protecting tooth enamel and
fighting tooth decay.” Due to its myriad advantages
such as high patient acceptability, ease of
portability, no technique sensitivity, ability to clean
inaccessible areas of the mouth etc it is widely used
these days. The purpose of this study is to
determine and compare the cleaning efficiency of
chewable toothbrush with manual and powered
toothbrush which is quite captivating through the
way of its approach, evolution and frequency.

MATERIAL AND METHODS

Study Population: The study was conducted on
randomly selected randomly 30 healthy children, 6-
8 years old, visiting the Department of Pedodontics,
National Dental College, Dera Bassi, Mohali.
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INCLUSION CRITERIA

good general and oral health and the presence of at
least 20 teeth.

EXCLUSION CRITERIA

1. Subjects who regularly used antibiotics or
other drugs as well as those with oral soft-
tissue lesions,

2. 3 or more carious lesions requiring treatment,

3. Severe malocclusion or those on orthodontic
therapy were excluded from the study.

MATERIAL USED

1. Chewable toothbrush(Fuzzy brush, Fuzzy Brush
Ltd, London, UK)

Manual toothbrush(Colgate kids)

Powered toothbrush(Gixmo kids)

Xylitol toothpaste(Chicco)

Plaque disclosing agent (Alphaplac two tone)

s W

Fig 1: Materials used in the study.

Sample was divided into three groups containing 10
children each. First group consists of Manual tooth
brushing. Group B consists of powered tooth
brushing and group C consists of chewable
toothbrush. Prior to enrollment in the study, proper
informed consent was obtained from parents of all
participants. Children and their parents were
introduced to the Chewable toothbrush, powered
toothbrush and manual toothbrush and tooth
brushing instructions were given.

All appointments were scheduled between 8:30 am
and 10:30 am. xylitol based toothpaste (chicco,
Italy) was used with manual and powered
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toothbrushing  groups.  Disclosing  solution
(AlphaPlac two tone DPI) was used to aid in
identifying plaque. The Turesky modification of the
Quigley-Hein Index (TQHI) was used to assess
supragingival plaque. TQHI scores were obtained
for the buccal and lingual surfaces of all gradable
teeth, and the average score was used for each
subject.

Turesky modification of the Quigley-Hein Index
(TQHI)

SCORES CRITERIA

0 No plaque st

1 Isolated areas of plaque at gingival
margin ise!

2 Thin band on plaque at gingival margin
(s1 mm) sk

3 Plaque covering up to 1/3 of the tooth
surface skl

4 Plaque covering between 1/3 and 2/3 of
the tooth surface iskp!

5 Plaque covering 22 /3 of the tooth surface

T
1SEP;

At visit 1- tooth brushing instructions that is
brushing time- 2 minutes, brushing technique-

fones method and frequency of tooth brushing -
two times a day were given

Fig 2: Tooth brushing instructions given to the
subjects.
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Fig 3: Pre Brushing Plaque Scoring Using Tqhi.

Plaque disclosing agent was applied and Plaque
scoring using TQHI (pre-brushing scoring) was
done. Brushing technique according to allotted
groups was performed.

Fig 4: Subject with manual tooth brushing.
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Fig 5: Subject with powered tooth brushing.

Fig 6: Subject with chewable tooth brushing.

Plaque scoring using TQHI (post brushing scoring)
was again performed after the application of plaque
disclosing agent.

Fig 7: Post Brushing Plaque Scoring Using TQHI.
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At visit 2(after 4 days)- Toothbrushing was
performed for 4 days and after 4 days plaque
disclosing agent was applied & Plaque scoring using
TQHI

STATISTICAL ANALYSIS

Average pre, post brushing and after four days
plaque scores was calculated for statistical
comparison. Data were evaluated using T test, with
a P < 0.05 considered to be statistically significant.

RESULT

manual

 chewable
® powered

baseline- Bigal
dav 1 aseline-

day 4

Graph 1: Mean Reduction In Total Plaque Scores.

manual
= chewable
® powered

Baseline-
Baseline-

Graph 2: Mean Reduction In Buccal Plaque Scores.

manual

® chewable

E powered

Baseline Baseline-

Graph 3: Mean Reduction In Lingual Plaque Scores.
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Table 1: Intergroup comparison of mean difference
in plaque score at different time intervals.

Plaque = Manual Chewable Powered F- P-

score toothbrus toothbrus toothbrus value value
h h h

Baselin 0.622+0.22 0.463+0.29 1.034+0.20 14.68 <0.00

e-day 1 5 3 4 1

1
Baselin 0.823+0.27 0.727+0.34 1.265+0.19 10.52 <0.00

e-day 7 9 0 2 1

4

Baselin | 0.923%0.39 | 0.4160.17 1.321£0.25 = 24.35 <0.00
e B- | 4 7 8 5 1
day 1B

Baselin 1.147+0.45  0.654+0.30 1.390£0.26  11.47 <0.00
e B-day 1 3 7 5 1

4B

Baselin | 0.030+0.18 | 0.470+0.26 = 0.702+0.18 = 8.543 0.001
e L-day 9 3 9

1L

Baselin ~ 0.249+0.24  0.738+0.36 1.103+0.10 ~ 15.79 <0.01
e L-day 4 4 7 0

4L

DISCUSSION

Presently , there has been numerous
studies regarding the evaluation of powered and
manual toothbrush. On the other hand, almost
negligible studies have been undertaken to compare
and evaluate the efficacy of chewable, powered and
manual toothbrush. The present study confirms the
hypothesis that All the three brushes significantly
reduced the plaque accumulation, though to
different degrees. According to Axelesson and
Lindhe et al. (1981), meticulous plaque removal by
patient under regular supervision results in a major
reduction in dental diseases.

Tugba Bezgin*, Canan Dag, Nurhan Ozalp
2015 conducted a study to evaluate the plaque
removal efficiency of a chewable toothbrush (CB) in
children. The experimental chewable brush was
found to be as effective as a manual brush in
removing plaque. The chewable brush may be an
appropriate oral hygiene adjunct for school
children, including children with disabilities.” In the
present study, the overall plaque scores were
Significantly Reduced with the powered, chewable
and manual brushes and Total mean plaque
reduction was seen highest in PB followed by MB
and CB. Mean plaque reduction on buccal surfaces
was seen highest in PB followed by MB and CB:
Mean plaque reduction on lingual surfaces was seen
highest in PB followed by CB and MB.
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However, the experimental CB was more
efficient in removing plaque on lingual surfaces as
compared to MB. These results are consistent with
those of a previous study by Myoken et al who also
found the CB capable of removing a significant
amount of plaque, particularly on the lingual
surfaces.® One possible explanation for the
differences in plaque removal between surfaces
may be that children spend less time on manual
brushing of lingual surfaces than buccal surfaces,
whereas children chewing the experimental brush
may unconsciously spend more time on brushing
lingual surfaces. 7

The chewable brush used in this study
contains xylitol. It has been suggested that daily
exposure to xylitol may be beneficial to child dental
health by reducing caries and assisting
remineralization. °-10

CONCLUSION

All the three brushes significantly reduced
the plaque accumulation, though to different
degrees. The powered group showed significantly
more plaque reduction as compared to the manual
and chewable group. Manual toothbrush showed
good results on buccal surfaces as compared to
lingual surfaces and Chewable toothbrush showed
great results on lingual surfaces of teeth which are
usually inaccessible for other toothbrushes.
Chewable toothbrush cannot substitute regular
brushing but definitely can be use as an adjunct to
escalate oral hygiene. The similarities in plaque
removal found between the all the brushes suggest
the chewable brush may be an appropriate oral
hygiene adjunct for school children, including
children with disabilities. However, in order to
definitively determine the suitability of the CB for
disabled children and children under age 10,
additional long-term studies are required.
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