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Role of manual and powered tooth brushes in plaque removal
and oral health status.

(A comparative study)
L Sl Ad) 31 (b ol sy iy sl Chtatil g ol iy (g gl il 5
(08 Al ) adl) daua Jo Bldal) g

Salah Mahdi ibrahim
kufa university — college of dentistry

Abstract

Aim of the study: evaluate the plaque and calculus removal during the manual and powered
brushing of teeth and To compare manual and powered toothbrushes in everyday use, principally
in relation to plaque removal .

Materials and Methods: A randomized blinded controlled trial with 50 healthy human
volunteers of age group 18-25 years was carried out. The subjects were randomly assigned to 2
groups i.e., groupA - manual brushing with and without dentifrice, Group B - powered brushing
with and without dentifrice. Plaque accumulation and gingival condition were recorded using
plaque index .The test treatments were brushing with 2 oscillating rotating electric toothbrushes, a
manual toothbrush and a rinse with a toothpaste slurry (3 g/10 ml water)

Results: Mean plaque and gingival scores was reduced over the 3 week trial period for all groups
manual Brushing with or without a dentifrice resulted in a mean plaque reduction of 49% and
powered brushing with or without a dentifrice resulted in a mean plaque reduction of 60% .

Discussion: the efficacy of plaque removal has been emphasized more with powered tooth brush
rather than manual tooth brush, and as brushes with hard bristles may precipitate adverse changes
associated with brushing, like, abrasion of tooth surface as well as traumatizing the gingival
margin, the need of hard bristled toothbrushes in the market is questionable
Conclusion: the plaque and calculus has removed during the manual and powered brushing of
teeth. powered tooth brush has more effect than manual tooth brush in removing plaque and
calculus.
Keywords: manual , powered tooth brushes, gingivitis , oral hygiene, plaque index.
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Introduction

It is widely agreed in dentistry that plaque consist of a combination of pathogenic microorganisms
and host cells. Which consider is the principal etiological factor associated with periodontal
disease. Since Loe's experimental gingivitis, " thorough plaque control has been essential to control
and prevent gingival and periodontal disease. Supra gingival plaque control is dangerous in
preventing both initial gingivitis and periodontal disease in all stages. *! Mechanical tooth cleaning
by means of a toothbrush and a dentifrice remains the most effective and common method for
controlling supra gingival plaque.

Dentifrices are supposed to prevent plaque buildup, strengthening teeth against caries, elementing
stains, removing food debris, and control the oral mouth. “°! Dentifrices containing anti-plaque
and anti-inflammatory agents would also elemental plaque and help in overcoming the manual or
mechanical shortcomings of brushing.

Most of the studies that evaluate the role of a dentifrice in plaque removal and those that assess
different toothbrush designs, were done by making comparison of the result product with the
control. In such studies, the obtained plaque removal score could be due to the use of toothbrush
and dentifrice, it was difficult to distinguish the contribution of either toothbrush or dentifrice.

there are several studies that attempted to define the role of dentifrices in plaque removal during
mechanical tooth brushing. One study ! stated that brushing with a dentifrice removed more plaque
than brushing alone. Another study " found no difference between brushing with or without a
dentifrice; in another studies done by Binny et al., """ and Paraskevas et al., " brushing without a
dentifrice found more plaque reduction when brushing without dentifrice than brushing with a
dentifrice. A recent study[ﬁ1 showed that the use of a dentifrice is not cause additional plaque
removal during manual tooth brushing and concluded that the mechanical action provided by the
toothbrush is crucial in plaque control. Although each study differs in factors related to the study
methodology, the overall result 1s important.

The present study was undertaken in order to view the conflicting role of dentifrices and the effect

of its role when used in assotiated with tooth brushing. The aim of the present study is to detect the
actual role of the dentifrice and demystify its effect when associated with use of tooth brush.
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Efficacy of tooth brushing

De la Rosa and coworkers (1979) studied the appearence of plaque accumulation and removal
with daily tooth brushing during a 28-day period following a dental prophylaxis. On average about
60% of the plaque was left after the self-performed brushing. Morris et al. (2001) reported on the
1998 UK Adult Dental Health survey and observed that the mean proportion of teeth with plaque
deposits was 30% in the 25-34-year age group and 44% in those aged 65 years and above. At the
Academic Centre for Dentistry Amsterdam (ACTA) a study was conducted which assessed the
efficacy of a single 1-minute brushing exercise in subjects adhering to their customary brushing
method (Van der Weijden et al. 1998a). It was observed that after 1 minute of brushing,
approximately 39% of the plaque had been removed. The results of the studies described above
indicate that most subjects are not effective brushers and that they probably live with large amounts
of plaque on their teeth, even though they brush once every day

Electric toothbrushes

To invest the necessary time and effort to well instructed and motivated and properly instructed
individuals who are doing, international toothbrushes and adjunctive manual (interdental) devices,
mechanical measures,are effective in removing plaque. Maintaining a dentition close to plaque-free
is, however, not easy. Plaque removal and patient motivation where doing by The electric
toothbrush. Electric toothbrushes were making to the market more than 50 years ago. Bemann &
Woog in Switzerland , The first toothbrush powered by electricity was developed by them and was
introduced in the United States in 1960 as the Broxodent. General Electric (Darby & Walsh 2003),
In 1961 a cordless rechargeable model was introduced by Studies of the use of these early electric
tootbrushes showed that there was no difference in plaque removal when compared with a manual
toothbrush and they had mixed effects on gingivitis.

Aims of the study:

This study has used to

1. detect the effect of plaque and calculus removing during the use of manual and powered
brushing of teeth.

2. we make comparison by manual and powered toothbrushes in everyday use.principally in
relation to plaque removal and gingival health. Stain, calculus removal.

3. compare the role of using the manual and powered brushing of teeth in the reduction of
gingivitis and plaque.

Materials and Methods

Study design

The group study consisted of 50 student of College of dentistry, Kufa, Iraq. Male and female in age
range (20-23)years. the volunteers were examined in perfect study with suitable time to indicated
severe cases in relation to periodontal disease and restorative-related problems. Data collected by
the use of dental mirror ,probe and The study period lasted for 10-week.

Single-examiner blind were used for examination A group of 25 subjects participated in this,
randomised, crossover design. Subjects had fair oral hygiene and the electrical tooth brush never
used previously. Subjects were plaque free in 7 days by the use of rotating electric toothbrushes, a
manual toothbrush and a rinse with a toothpaste slurry (3 g/10 ml water)..
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Brushing exercise

Before starting, the patient were asked to wet the brush head with tap water and the brushing
time was two minutes for the whole mouth, [16],[17] 30 seconds per quadrant ,15 seconds for the
buccal side, and 15 seconds for the lingual side. When dentifrice was used for brushing, 2 ml of
dentifrice was add onto the toothbrush using a syringe with dentifrice (sensodyne). The supervision
of the brushing procedure was done by a different examiner . A stop veiwing was used and a signal
was given to the subject to change the brushing surface.

The clinical parameter
Plaque index (Silness and Loe 1964)

Grad; l
U No plague

Thin film of plague at the
‘I | gingival margin, visible only when
| scraped with an explorer

Moderate amount of plaque along

2 the gingival margin; “
interdental space free of plague;
plaque visible with the naked eye

I

Abbreviation Grades/Codes

Heavy plaque accumulation at the

3 gingival margin;
interdental space filled with plague

Pl 0-3

Results

Fifty two students{volunteers}, 10 students didn't participate after the first phase, either due to
their college examination ' or because of their sickness.” The remaining 42 students were
divided into two groups (1 and 2) of 21 each and they use tooth paste randomly.
The mean of the total plaque indices by manual brushing with and without dentifrice are tabulated
in [Table 1]. the mean of the plaque indices by powered brushing with and without tooth paste are
tabulated in [Table 2].Manual Brushing with or without a dentifrice resulted in a mean plaque
reduction of 49% and powered brushing with or without a dentifrice resulted in a mean plaque
reduction of 60% . This 11% difference is highly significant (P<0.0001).
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Table 1: mean plaque index of manual tooth brush

time Mean plaque p
1 week 1.7 0.475
2 weeks 1.4
3 Weeks 1.3
4 Weeks 1.3
5 Weeks 1.2
6 weeks 1.2
7 Weeks 1.2
8 weeks 1.1
9 Weeks 1
10Weeks 0.9

P-value>0.05

Table 2: mean plaque index of powered tooth brush

time Mean plaque p
1 week 1.9 0.571
2 weeks 1.5

3 Weeks 1.4

4 Weeks 1.4

5 Weeks 1.4

6 weeks 1.3

7 Weeks 1.1

8 weeks 1.0

9 Weeks 0.9

10Weeks 0.8
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P-value >0.05

Inter groop comparison between manual tooth brush and powered tooth brush by one way annova
was highly significant (P<0.0001).

F-test p-value Sig

TABLE 1 AND 9.8 0.000 HS
TABLE 2

Pearson correlation of manual tooth brush and powered tooth brush was highly significant
(P<0.0001)

p-value Pearson(r)

manual tooth brush and 0.000 0.966
powered tooth brush

fiqurel means of plaque related to the time of diagnosis by manual tooth brush
Normal

Mean 1.27
StDev 0.3268

100 /I; N 0
80 J

T T T
0.50 0.75 1.00 1.25 1.50 1.75 2.00

means of plaque
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figure 2 means of plaque related to the time of diagnosis by powered tooth brush
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Discussion

the primary tool in overall plaque control inThe toothbrush alone has long been considered. [28]
Adelivery vehicle such as fluoride, tartar, consider as breath control components of The dentifrice.
[29) the bacterial paque consider as amain etiologial factor of periodontal disease . The studies of
Loe and his associates (1965) have clearly demonstrated that bacterial plaque is a major etiologic
factor in inflammatory periodontal disease.

The use of the toothbrush is not effective with a high standard of oral hygiene. Adults,with suitable
method, appear not to be as effective in their plaque removal as might be expected. Most
individuals only elemenating about 50% of plaque by tooth brushing (Jepsen 1998)

the plaque has been reducated to almost 49 % for brushing by manual tooth brush{ P-value >0.05}
and 60% by powered tooth brush {P-value >0.05} . [6] highly significant differences were noted
between these groups. the efficacy of plaque removal has been approved more with powered tooth
brush rather than manual tooth brush.

I could agree with Dr. Perry. but I would appreciate comments from anyone on the panel. the
way that we have analyzed the literature in the field I have some concerns. The results of some 60
studies favored the powered brush, and there was no difference in another 40 studies. In this
particular field. We all know how much more difficult it is to publish studies which show no
differences between the test groups.

Dr. Heasman. I could not agree more. In the Rotadent® study, the way that we have analyzed
the literature in the field there were no surrogate markers, only tooth loss at the end of the 10-year
period. More studies are how effective these brushes are in maintaining dentitions intact and
keeping dentitions functional and aesthetic needed over a longer period to provide a clearer view.
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Conclusion

This study showed that This program conducted 10 weeks s were more effective than those
.conducted at six-week intervals in improving oral health knowledge,regarding plaque index.
powered tooth brush has more effect than manual tooth brush in removing plaque and calculus .
People buy tooth brush with or without dentifrice not only to clean the teeth, but also for its content
of an anti-caries action, desensitizing effects, for the feeling of freshness and to reduce malodor.
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