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Changes in Patient Hygiene Performance Index after
Brushing 3 Electric Tooth Brushes
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Department of Dental Hygiene, Honam University, Kwangju, Korea

After toothbrushing with three-sided electric toothbrush, general electric toothbrush, manual toothbrush, the change in plaque is examined. And then, the effect of removing the dental plaque with the developed three-sided electric toothbrush is
evaluated. After 30 times toothbrushing with the three types of toothbrushes respectively, three-sided electric toothbrush, a
general electric toothbrush, and a manual toothbrush, the changes in the tooth surface plaque PHP-index and the differences
in the occlusal state were examined. The mean standard deviation was analyzed to see the changes in the oral environment
management ability index after brushing with a coloring agent. Each average figure of manual toothbrushes, general electric
toothbrushes, and three-sided electric toothbrushes was 2.44, 1.95, and 1.19 in order. It was found that the three-sided electric toothbrush, which wipes occlusal surface more than general electric toothbrushes and manual toothbrushes, was more
effective for removing tooth surface plaque.
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Introduction

brushing, scaling, and fluoride application to prevent tooth decay and periodontal disease. Plaque management was the best
way to prevent dental caries and periodontal disease [2].
Effectiveness and stability of toothpaste in control and brushing dental plaques gingivitis and staining have been discussed
previously [3].
Today, Korean dentists and dental hygienists recognize the
need for preventive care but do not actually provide preventive care to their patients. The reason for that is because
dental hygienists are spending more time in supporting medical care in place of preventive dentistry and oral health
education. The standard used in the experiment to evaluate the
effect of toothbrushing is whether the plaque remains or not
[4]. Therefore, we have developed a three-sided electric toothbrush that simultaneously brushes occlusal surface to prevent occlusal dental caries especially in the childhood, making the most
basic brushing easier and reducing the time spent in removing
plaque. The purpose of this study was to compare the effec-

Currently, various manual toothbrushes and electric toothbrushes are being sold, and the market for electric toothbrushes is becoming larger than that of manual toothbrushes
as time goes by. Dental caries and periodontal diseases, which
are two major diseases of oral disease, are caused by plaque
found in supragingival and subgingival areas. Plaque in the
areas can be removed using manual toothbrushed and electric
toothbrushes, which is critical for preventing dental caries,
gingivitis and periodontitis. Paik et al. [1] discussed tooth
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tiveness of three-sided electric toothbrushes with that of
general electric toothbrushes and manual toothbrushes.

Materials and Methods
From March to August 2018, one professor in Department
of dental hygiene and five students who had brushing training
developed a three-sided electric toothbrush as an academic research project and applied for a patient. In this study, the professor participated in this study and five students who were
given instruction for brushing colored dentin models with coloring agent. They brushed the models 30 times for 2 minutes
with manual toothbrushes, one-sided electir toothbrushes, and
three-sided electric toothbrushes respectively so that they
could calculate PHP-index. PHP-index for occlusal surface

was also calculated since the toothbrushes wipe tooth twice to
prevent childhood occlusal tooth decay.
1) Manual toothbrush (Figure 1, 2) general electric toothbrush,
three-sided electric toothbrush (Figure 3-5) (patent application, 10-2018-0065848, tooth model, statistical analysis)
The manual toothbrush used in this study was a product produced in Korea and its name was Reader #402 toothbrush. The
general electric toothbrush (Oral-B Pro 1000 Cross Action

Figure 1. One-sided electric toothbrush.

Figure 3. The 3-sided electric toothbrush.

Figure 2. Toothbrush.

Figure 4. Three-sided electric toothbrush.
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Table 2. Change of patient hygiene performance index after brushing
Variable
Manual toothbrush
General electric
toothbrush
3-sided electric
toothbrush

Num- Minimal Maximum Mean±standard
ber
value
value
deviation
30
30

1.50
1.50

3.50
2.60

2.44±0.45
1.95±0.28

30

0.10

2.10

1.19±0.58

Table 3. Changes in patient hygiene performance index after occlusal
surface staining in brushing
Variable
Manual toothbrush
General electric
toothbrush
3-sided electric
toothbrush

Figure 5. Three -sided electric toothbrush.

Table 1. Case summary
Variable

Available

Missing

All

Manual toothbrush
General electric toothbrush
3-sided electric toothbrush

30 (100)
30 (100)
30 (100)

0 (0)
0 (0)
0 (0)

30 (100)
30 (100)
30 (100)

Values are presented as number (%).

Rechargeable Toothbrush; P&G, Marktheidenfeld, Germany)
was used. The three-sided electric toothbrush developed by
the researcher is pending patent design. It is made of metal and
synthetic resin. The design has a partial design patent. The
portion represented by the solid line is registered as a right,
and the head portion of the electric toothbrush is divided
into three parts in which the bristles are put on the head,
so that the front surface, the back surface and the top surface of the tooth can be simultaneously used for brushing.
The tooth model was investigated using Nissin dental model
(PER5001-UL-SCP-AK-28; Nissin Dental, Kyoto, Japan).
The mean standard deviation of the manual toothbrush,
electric toothbrush, and 3-sided electric toothbrush was calculated using SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA).
2) Patient hygiene performance (PHP) index
PHI index was measured in the following order; maxillary
right first molar (No. 16), maxillary right central incisor (No.
11), maxillary left first molar (No. 26), mandibular left first
molar (No. 36), the left central incisor (No. 31) and the mandibular first molar (No. 46) are divided into five areas: mesial,
distal, cervical, central, and incisal (occlusal). In PHP Index,

70 Vol. 15, No. 1, March 2019

Num- Minimal Maximum Mean±standard
ber
value
value
deviation
30
30

1.20
1.50

2.20
2.90

1.50±0.23
2.17±0.32

30

0.0

6.00

0.62±1.20

0, 0.1-1.7, 1.8-3.4, and 3.5-5.0 indicate a well-managed, moderate, poor, very poor respectively [5].

Case Report
In this study, general case brushing, brushing of electric
toothbrush, electric tooth brushing, and electric tooth brushing were performed 30 times each (Table 1).
The average standard deviation was analyzed to see the
changes of the PHP index after toothbrushing. The mean
standard deviation of the general toothbrushes was 2.44±0.45,
the electric toothbrushes were 1.95±0.28, and the electric
toothbrushes were 1.19±0.58 (Table 2).
The average standard deviation of general toothbrushes
was 1.50±0.23, and that of the electric toothbrushes was 2.17±
0.32, and that of the electric toothbrushes was 0.62±1.20
(Table 3).

Discussion
Brushing is the most basic way to prevent dental caries and
periodontal disease. To manage the accumulated dental flora
that can cause oral periodontitis and gingivitis is called brushing [6]. Killoy et al. [7] reported that electric toothbrushes
were more effective for removing plaque than manual toothbrushes in the 4-week brushing experiment. In Table 2, the
mean standard deviation was analyzed to see the change of
PHP Index after toothbrushing (Table 3). The mean standard
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deviation of general toothbrushes was 2.44±0.45, that of electric toothbrushes were 1.95±0.28, and the figure of electric
toothbrushes was 1.19±0.58. The average standard deviation
of general toothbrushes was 1.50±0.23, and that of electric
toothbrushes was 2.17±0.32. The figure of three-sided electric
toothbrushes was 0.62±1.20. Table 3 shows the effect of removing the bacterial membrane on the occlusal surface using
the electric toothbrush. Scholars have insisted that manual
toothbrushes and electric toothbrushes were superior in removing plaque and they were ineffective at the same time. The
researcher of the study used the three-sided toothbrush with
the tooth model because it was first developed. We developed
a three-sided electric toothbrush that wipes the occlusal surface twice in order to prevent the occlusal dental caries of
childhood by making brushing more efficient and shortening
the time spent in toothbrushing. In the future, the study for the
orthodontic toothbrush as well as the development of a
three-sided electric toothbrush that wipes the occlusal surface
twice is in consideration.
The researcher developed the three-sided electric toothbrush that wipes the occlusal surface twice in order to increase
the efficiency and shorten the time spent in toothbrushing and
to increase the oral health.
1. In the study, the case study was performed with 30 times
toothbrushing for 2 minutes using general toothbrushes, electric one-sided toothbrushes, and electric three-sided tooth
toothbrushes.
2. After toothbrushing with dental coloring agent, the mean
standard deviation of the PHP index was analyzed. Each of the
mean standard deviation of the manual toothbrushes, general
electric toothbrushes, and three-sided electric toothbrushes
was 2.44±0.45, 1.95±0.28, and 1.19±0.58 in order.

3. The average standard deviation of general toothbrushes
was 1.50±0.23, that of one-sided electric toothbrushes was
2.17±0.32, and that of three-sided electric toothbrushes was
0.62±1.20.
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