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The Effectiveness Focused on Professional Mechanical
Tooth Cleaning for Implant Patients Management
Min Jeong Cho
Research Institute Clinical Dentistry, Praha Dental Clinic, Busan, Korea

Objective: This study was to evaluate the effectiveness and optimal management interval of professional mechanical tooth
cleaning (PMTC)-based preventive management program in 28 healthy adults with implantation.
Methods: Volunteers who had finished the dental implant and prosthodontic appliances at the Research institute of Praha
Dental Clinic in Busan city, from January in 2018 have participated in this clinical experiment. All participants had promised
to visit dental clinic 6 times during 6 months and receive the oral examination for the dental plaque test and gingival test and
answered the questionnaire after supplying the PMTC care one by one, at every dental visit.
Results: 1. Improved oral hygiene control score difference (7.61 points) and gingival index difference (−0.53 index) demonstrated the effectiveness of the preventive care program according to PMTC application (p<0.05). 2. For the periodic state of
the oral hygiene and gingival condition according to the general characteristics, it revealed better oral hygiene in younger
aged subjects and lower gingival index (p<0.05). Oral hygiene score and gingival state were better in the group with the job
(p<0.05). It was found that subjects with fewer implants are better at oral hygiene (p<0.05). 3. It was found to be highly relevant in order of age and occupation, occupations and the numbers of the implant tooth, sex and occupation, age and the
numbers of the implant (p<0.05).
Conclusion: Research is needed on attitudes and oral care consciousness for maintaining and managing implantation in patients after implant treatment. Also, research is needed to observe and analyze oral health changes between those who are
continuously managed by preventive care programs and those who do not.
Keywords: dental implant, dental plaque, gingival index, oral hygiene

Introduction

than 80% of Korean peoples since their mid-40s have a symptom for periodontal disease as gingival bleeding or calculus
deposit [1]. In 2007 the Ministry of Health and Welfare in
Korean government has declared the periodontal disease as
the main causative chronic disease of teeth loss after age 40
[2]. According to the report from the Ministry of Health and
Welfare in 2010, the natural teeth preservation rate was 100%
in the age 20s. Otherwise, 99.7% in 30s, 98.1% in 40s, 87.9%
in 50s, 67.4% in 60s, and 39.4% in the age over 70s [3]. The
above result showed that the main cause of the tooth missing

From the national dental survey in Korea in 2006, more
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should be by the periodontal disease and the severe oral function problems would be occurred through the missing teeth for
the half of the whole teeth in age 60s to 70s.
In recent years, the implant has been developed as the alternatives to the natural tooth and spreading all own it to the
world [4]. According to a report by the Ministry of Food and
Drug Safety in 2016, the size of the market for dental implants
in Korea has grown 12.9% annually over the past five years
[5]. However, there are reports that the number of failure cases
due to the increase in inflammation of the surrounding periodontal tissue of the implant is also increases [6-8].
It has been known that the oral micro-organisms causing for
the peri-implantitis had been very similar in the composition
with the oral micro-organism of the periodontitis [9]. So, to
minimize implant failure, the management of bacteria plaque,
a major cause of periodontal disease, is important. In a prior
study, Jeon and Min [10] have reported that the effective maintenance of the dental implant should be focused on the oral hygiene care, and Jang [11] explained the importance of oral care
by reporting that a person with good oral hygiene can achieve
long-term success in treating implants. Also, several studies
have reported that maintaining the periodontal health is an important factor in the long-term success of implant therapy
[12,13].
However, the study on the effectiveness and optimal interval of preventive care programs after applying professional
mechanical tooth cleaning (PMTC) to patients with implant
procedures is insufficient. Based on the review of the effectiveness of preventive management program using PMTC improving oral hygiene through the preceding paper [14], present study will look for learning periods to induce effectiveness
and attitude toward oral hygiene management when
PMTC-focused preventive care program are applied for implant management, and confirm change in oral hygiene according to general characteristics.

Materials and Methods
1. Subjects
Twenty-eight volunteers who had finished the dental implant and prosthodontic appliances at the Research institute of
Praha Dental Clinic in Busan city, from January in 2018 have
participated in this clinical experiment. All participants had
received the explanation about the process of the clinical experiment in detail and submitted the written agreement by
themselves and promised to visit dental clinic 6 times during
6 months and receive the oral examination for the dental plaque test and gingival test and answered the questionnaire after

supplying the PMTC care one by one, at every dental visit.
This clinical study was performed after permission of the
ethic committee certified by the Ministry of Health and Welfare, Korea (IRB No. PO1 201801-11-001).

2. Method
The general characteristics of the participants were collected by interview method.
The remained natural teeth count was done by the suggestion of the former research [15] and panorama radiographic
findings examined by a dentist and trained dental hygienist.

3. Professional preventive management program
method
The process of the specialist preventive management program was based on the preceding paper [14], and the process
was carried out in the following order.
1) Index check
Dental plaque was checked by use of O’Leary index for 6
times during 6 months every time before PMTC procedure as
following process as oral exam after painting the disclosing
agent (GARNET Disclosing; Dharma Research, Miami, FL,
USA) on the tooth surface within 30 minutes after
tooth-brushing. And then show the plaque deposit to the each
subject and measure the plaque accumulation by use of
O’Leary index. The gingival index was evaluated using Löe &
Silness index to comprehensively assess the progress of the
disease. The standardization of the index was as followings,
shown in Table 1.
2) Motivation
Removal of the color painted plaque, through the observation of oral micro-organisms by use of the phase difference microscopy (DCS 6002; Dr. Prevent Co., Seoul, Korea).
3) Explanation
Oral health education by use of the visual oral health educational materials in order to motivate for plaque control for implant patient.
4) Treatment
PMTC was performed by use of low speed Profin angle,
EVA tip and rubber cup, for all participants at every time for
dental visiting.
5) Education and practice
Instruction of the use of tooth brushing rolling method and
use oral hygiene products.
www.ijcpd.org
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Table 1. The standardization of the index
Method
Dental plaque index
(O’ Leary index )

Gingival index
(Löe & Silness index)

Standardization and the check method
Check method: Plaque check at 4 surfaces as mesial, distal buccal and lingual side after plaque dying on the tooth of
upper right first molar, upper left central incisor, upper left premolar, lower left molar, lower right incisor, and lower
right premolar tooth.
O’ Leary index=(plaque dying surface/total surface)×100
Evaluation concept; the more score, the better oral hygiene
Plaque control index=100−plaque index
No plaque deposit at the tooth surface; point 0
Plaque deposit; point 1
Missed tooth was eliminated for checking except the artificial tooth.
Evaluation method: gingival index score was recorded at 4 sides as mesial, distal, buccal and lingual side gingival state
for the inflammatory state.
The lower score, the better gingival health
Löe & Silness index=sum of gingivitis score/total of gingival margin evaluated as o for normal, 1 for very mild, 2 for
moderate and 3 for severe

6) Feedback
Give the further information to patient after feedback recalling and education or let them recognition through the cellular phone mailing letter.

4. Data analysis
The data were analyzed by use of PASW Statistics ver. 18.0
for Window (IBM Corp., Armonk, NY, USA) computer program. The general characteristics of the study subjects were
analyzed by frequency analysis and paired t-test was used to
determine the improvement of plaque control score and gingival index according to the management interval. In order to
learn about the changes of plaque control score and gingival
index by management interval based on the general characteristics, the repeated measured ANOVA, and t-test and one-way
ANOVA were used. T-test and one-way ANOVA was used of
remaining teeth by region according to general characteristics
of the subjects. Post verification method was done for all statistical analysis. Pearson’s correlation co-efficient was estimated between the general characteristics and improved of
plaque control score and gingival index. Pearson’s correlation
co-efficient was estimated between the general characteristics
and improved of plaque control score and gingival index, the
significance level was 0.05.

Results
1. General characteristics
The highest distribution was 42.9% for male, 57.1% for female, and 42.9% for those in their 50s. Of those surveyed,
57.1% had jobs, while 71.4% had more than three implanted
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Table 2. General characteristics
Variable
Sex

Categories

Male
Female
Age (yr)
40-49
50-59
Over 60
Occupation
Yes
No
Implanted group (n)
1-2
3-4
5-14
Oral health status
Very healthy
Healthy
So-so
Unhealthy
Very unhealthy
Oral problem
Caries occurs frequently
Tooth loss caused by periodontal
disease
Management of prosthetic materials
such as crowns
Management after dental implantation
Frequency of tooth brushing (average per day)
Once a day
Twice a day
Over three times a day
Total

Number (%)
12 (42.9)
16 (57.1)
9 (32.1)
12 (42.9)
7 (25.0)
16 (57.1)
12 (42.9)
8 (28.6)
10 (35.7)
10 (35.7)
11 (39.3)
12 (42.9)
5 (17.9)
18 (64.3)
1 (3.6)
9 (32.1)
7 (25.0)
21 (75.0)
28 (100)

group. A total of 60.8% of the respondents said their oral
health was ‘unhealthy’ and ‘very unhealthy’. A total of 64.3%
of the respondents answered ‘tooth loss caused by periodontal
disease’ as a problem in the mouth. A total of 75.0% of those
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who responded to the average number of ‘over three times a
day’ per day were found (Table 2).

2. The improvement of plaque control score and
gingival index according to management
interval
Table 3 shows changes in oral hygiene and gingival conditions for each interval managed by the preventive care
program. The oral hygiene condition according to the care interval gradually improved from 33.77 in the first visit (before
PMTC was applied) to the last 6th visit (p<0.05). The results
of an assessment of improved oral hygiene conditions according to PMTC application indicated that the difference in improved plaque control score between 1st visit and 2nd visit

was 7.61 and the difference in the improved plaque control
score between 1st visit and 6th visit was 22.62 points. Therefore, it has been confirmed that the application of PMTC-focused preventive management programs has an effect on oral
hygiene control.
The gingival index was measured gradually below 1.56 on
1st visit (before PMTC was applied) and was 1.03 on 6th visit
(p<0.05). And the difference in the gingival index between 1st
visit and 6th visit was improved to −0.53.

3. Change of plaque control score by management
interval based on the general characteristics
Table 4 shows the differences between oral hygiene of each
care interval depending on general characteristics. Male oral

Table 3. Improvement of plaque control score (PCS) and gingival index (GI) according to interval
Categories
PCS
c
ΔPCS
GI
c
ΔGI

Visit
1st visit

2nd visit

3rd visit

ΔIb
6th-1st

a

4th visit

5th visit

6th visit

33.77±6.04
41.39±4.67
45.15±5.55
48.80±6.79
52.61±7.46
56.39±8.73
7.61±4.94
3.75±2.86
3.65±3.63
3.80±3.92
3.78±3.66
1.56±0.18
1.36±0.18
1.28±0.15
1.18±0.12
1.12±0.12
1.03±0.15
−0.20±0.11
−0.08±0.09
−0.09±0.07
−0.06±0.06
−0.09±0.08
a

p-value

＜0.001
22.62±7.56
＜0.001
−0.53±0.17

b

Values are presented as mean±standard deviation. p-value obtained from the paired t-test. ΔI was determined by the paired t-test analysis among
c
groups (p＜0.001). ΔPCS and ΔGI was determined by the paired t-test analysis among groups (p＜0.001).

Table 4. Change of the plaque control score (PCS) by management interval based on the general characteristics
Variable

Number

1st visit

Sex
Male
12 34.35±6.45
Female
16 33.33±5.89
e
0.665
p-value
Age (yr)
40-49
9 36.56±5.42
50-59
12 32.62±7.07
Over 60
7 32.14±3.96
e
0.245
p-value
Occupation
Yes
16 35.14±6.09
No
12 31.94±5.71
e
0.170
p-value
Implanted group (n)
b
1-2
8 39.57 ±4.46
a
3-4
10 31.64 ±4.48
a
5-14
10 31.24 ±5.64
e
0.002
p-value

2nd visit

3rd visit

4th visit

5th visit

6th visit

p-value

c

ΔPCSd 6th-1st

42.28±4.58
40.72±4.77
0.393

46.87±4.39
43.84±6.09
0.158

50.06±6.20
47.85±7.25
0.406

54.85±7.06
50.92±7.52
0.173

58.32±6.87
54.93±9.87
0.319

0.260

23.97±7.98
21.60±7.32
0.423

43.42±3.61
41.79±4.77
38.09±4.44
0.066

b
48.61 ±4.16
ab
44.92 ±5.92
a
41.06 ±3.73
0.019

52.58b±6.54
49.43b±6.48
42.84a±3.15
0.010

56.47b±5.55
53.66b±7.88
42.82a±4.16
0.009

58.79b±5.28
58.66b±10.56
49.39a±5.05
0.044

0.017

22.23ab±5.11
26.04b±8.55
17.26a±5.60
0.04

42.90±3.25
39.36±5.60
0.045

47.39±3.68
42.14±6.32
0.011

51.19±5.57
45.61±7.18
0.029

55.45±5.42
48.81±8.31
0.017

58.06±5.57
54.15±11.64
0.249

0.030

22.92±6.82
22.21±8.75
0.81

45.29b±2.66
40.33a±3.29
39.32a±5.44
0.012

49.47b±3.47
45.41ab±4.58
41.41a±5.46
0.005

53.62b±5.20
48.16ab±6.98
45.57a±6.00
0.035

57.28b±5.34
52.90ab±7.35
48.57a±7.29
0.042

60.40±4.97
56.24±7.90
53.32±11.07
0.239

0.012

20.83±4.45
24.59±9.11
22.08±8.11
0.571

ab
Values are presented as number only or mean±standard deviation. The same characters are not statistically significant by Duncan multiple
c
d
e
comparison at =0.05. Repeated measure ANOVA. ΔPCS was determined by difference between groups. T-test or one-way ANOVA.
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hygiene was found to be better than female in sex, but did not
show statistically significant differences (p>0.05). It revealed
that the less in age, the better for the oral hygiene care
(p<0.05). It showed the lower score for the plaque control
score in age 50 group than in age 40s group with no significantly different at the 1st visit as before PMTC (p>0.05)
but increased score to the similar level with age 40s at the 6th
visit as the last time for the PMTC (p<0.05). The most effective group for promoting the plaque control score was in age
50s. By the post verification test, it revealed the different between in the group of 50s, and 60s. But no significantly different between in 40s (p>0.05).
In the difference between the changes in the status of oral
hygiene and the occupation interval, it has been shown that the
occupational groups are doing better in oral hygiene management than those without jobs (p<0.05). In the oral hygiene
condition according to implanted group and in the 1st visit before applying PMTC, 3-4 Implanted group and 5-14 Implanted group showed the same oral hygiene management score
(p<0.05). However, in the 6th visit, the oral hygiene control
score of the 3-4 implanted group was higher (p>0.05) and the
improved oral hygiene control score also showed a better than
that of the 5-14 implanted group (p<0.05).

4. The change of the gingival index by
management interval based on the general
characteristics
Table 5 showed the differences in the gingival index by
management interval based on the general characteristics of
the subjects. Male were evaluated to have better overall gingival condition than female in sex, but there was no statistically significant difference (p>0.05).
The younger the age, the better condition of gingival according to the management interval (p<0.05). In addition, the
change in gingival condition by interval with and without a
group with jobs showed a low gingival index in the group with
jobs (p<0.05). According to the number of implants, one or
two implants have the best gingival condition by management
interval. But did not show statistically significant differences
(p>0.05).

5. Comparison of remaining teeth by region
according to general characteristics
The comparison of remaining teeth according to general
characteristics was shown in Table 6. The number of remaining teeth for male in sex was 21.41 and the number of remaining teeth for female was 19.75. However, there were no statistically significant differences (p>0.05). In terms of age, the
group in their 40s had the largest number of surviving teeth.

Table 5. The change of gingival index (GI) by interval based on the general characteristics
Variable

Number

Sex
Male
12
Female
16
e
p-value
Age (yr)
40-49
9
50-59
12
Over 60
7
e
p-value
Occupation
Yes
16
No
12
e
p-value
Implanted group (n)
1-2
8
3-4
10
5-14
10
e
p-value

1st visit

2nd visit

3rd visit

4th visit

5th visit

6th visit

p-valuec

ΔGI 6th-1st

1.57±0.23
1.56±0.15
0.946

1.37±0.24
1.36±0.13
0.904

1.27±0.15
1.29±0.16
0.707

1.16±0.10
1.20±0.14
0.439

1.08±0.14
1.14±0.10
0.197

0.96±0.17
1.07±0.13
0.082

0.503

−0.60±0.22
−0.49±0.11
0.08

1.49 ±0.17
a
1.53 ±0.11
b
1.72 ±0.23
0.036

1.24a±0.07
1.36a±0.08
1.54b±0.25
0.003

1.18a±0.09
1.28ab±0.12
1.40b±0.20
0.015

1.09a±0.11
1.18a±0.06
1.30b±0.14
0.003

1.01a±0.14
1.13b±0.05
1.23c±0.07
0.001

0.93a±0.17
1.03ab±0.14
1.14b±0.06
0.028

0.002

−0.56±0.17
−0.50±0.15
−0.58±0.21
0.598

1.51±0.14
1.64±0.21
0.053

1.29±0.08
1.46±0.24
0.011

1.22±0.07
1.35±0.20
0.029

1.14±0.08
1.23±0.16
0.070

1.08±0.12
1.16±0.10
0.081

0.98±0.17
1.08±0.12
0.102

0.020

−0.52±0.18
−0.56±0.16
0.57

1.47±0.11
1.57±0.26
1.64±0.09
0.193

1.30±0.14
1.36±0.27
1.41±0.09
0.476

1.22±0.15
1.27±0.16
1.33±0.14
0.385

1.13±0.19
1.18±0.09
1.22±0.08
0.398

1.03±0.15
1.14±0.11
1.17±0.06
0.058

0.93±0.19
1.03±0.15
1.10±0.09
0.094

0.152

−0.54±0.11
−0.54±0.26
−0.54±0.10
0.998

a

d

ab
c
Values are presented as number only or mean±standard deviation. The same characters are not significant by Duncan test at =0.05. Repeated
d
e
measure ANOVA. GI was determined by difference between groups. T-test or one-way ANOVA.
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Table 6. Comparison of remaining teeth by region according to general characteristics
Variable

Mandibular
Maxillary
anterior
premolar region
region

Mandibular
Maxillary molar Mandibular
premolar
region
molar region
region

4.91±2.31
4.75±1.84
0.834

5.50±1.24
5.18±1.75
0.605

3.08±1.56
2.62±1.36
0.415

3.08±1.37
2.87±1.31
0.687

2.58±1.37
2.37±1.40
0.699

1.25±1.28
1.43±1.50
0.145

25.22 ±1.78
a
17.33 ±7.34
ab
19.71 ±6.60
0.020

5.44±1.33
4.33±2.64
4.85±1.46
0.475

6.00±0.00
4.75±2.13
5.42±0.97
0.183

3.77b±0.66
2.50ab±1.56
a
2.14 ±1.46
0.041

4.00b±0.00
2.33a±1.49
a
2.71 ±1.11
0.009

3.00±1.11
1.91±1.44
2.71±1.38
0.176

3.00b±0.70
1.50a±0.24
a
0.71 ±1.49
0.002

23.50±5.22
16.41±6.40
0.003

5.06±1.80
4.50±2.31
0.476

5.75±1.00
4.75±1.95
0.089

3.25±1.18
2.25±1.60
0.068

3.43±0.96
2.33±1.49
0.025

2.93±0.99
1.83±1.58
0.033

2.43±1.15
0.91±1.37
0.004

b
25.62 ±1.99
b
24.00 ±3.46
a
12.80 ±3.99
＜0.001

5.87b±0.35
5.50b±1.26
3.30a±2.54
0.006

5.75±0.70
5.80±0.63
4.50±2.27
0.107

3.75b±0.46
3.60b±0.84
1.30a±1.15
＜0.001

3.87b±0.35
3.40b±1.07
1.80a±1.22
＜0.001

3.62b±0.51
2.60b±0.96
1.40a±1.42
0.001

2.75b±0.88
2.10b±1.28
0.70a±1.33
0.004

Number Remaining teeth

Sex
Male
12
Female
16
c
p-value
Age (yr)
40-49
9
50-59
12
Over 60
17
c
p-value
Occupation
Yes
16
No
12
c
p-value
Implanted group (n)
1-2
8
3-4
10
5-14
10
c
p-value

21.41±6.99
19.75±6.56
0.524
b

Maxillary
anterior region

ab

c

Values are presented as number only or mean±standard deviation. The same characters are not significant by Duncan’s test at =0.05. T-test or
one-way ANOVA.

Table 7. Correlation between the general characteristics and the improved plaque control score (PCS) and gingival index (GI)
Categories

Sex

Age

Occupation

Remaining teeth

Sex
Age
Occupation
Remaining teeth
Implanted group
PCS 6th-1st
GI 6th-1st

1
0.301
0.458*
−0.126
0.258
−0.158
0.329

1
0.466*
−348
0.424*
−0.217
−0.025

1
−534**
0.465*
−0.267
−0.381*

1
−0.804**
0.081
0.068

Number of
implants

1
0.054
0.008

PCS 6th-1st

ΔGI
6th-1st

1
0.056

1

*p＜0.05, **p＜0.01 by Pearson’s correlation coefficient.

And post-analysis showed that there was a difference between
groups in their 40s and 50s, and that there was no difference
between groups in their 60s and older (p<0.05). In comparison
of remaining number of teeth by arch region, the regions with
the highest number of remaining teeth by subjects were examined by the lower anterior (p>0.05) and the lower molar had
the lowest number of remaining teeth (p<0.05). Comparing
the number of remaining teeth left by groups with and without
jobs, 23.50 teeth were found to have remained in the group
with jobs and 16.41 teeth in the group without jobs (p<0.05).
In comparison to the number of remaining teeth according to
the number of implants, it was found that 1-2 implanted group
had 25.62 remaining teeth, 3-4 implanted group had 24.00 re-

maining teeth, and that 5-14 implanted group had 12.80 remaining teeth. Post-analysis found that there was no difference between 1-2 implanted group and 3-4 implanted group,
but the difference 5-14 implanted group (p<0.05). In comparing the number of implants and the number of remaining teeth
according to the location of the oral arch, 5-14 implanted
group with the largest number of remaining teeth in the mouth
were found to have the largest number of remaining teeth in
the lower anterior (4.5 teeth) (p>0.05) and the lowest number
of surviving teeth in the lower molar (0.7 teeth) (p<0.05).
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6. Correlation between the general characteristics
and the improved plaque control score and
gingival index
The correlation between the general characteristics and the
improved plaque control score and gingival index was shown
in Table 7. In the analysis of the correlation between general
characteristics and an improved plaque control index and the
gingival index, sex and occupation showed a positive correlation, and age showed a positive correlation between jobs and
the number of implants. Jobs showed a positive correlation
with the number of implants. Correlation levels were the highest in age and occupation (r=0.466, p<0.05) and showed jobs
and the number of implants (r=0.465, p<0.05), sex and occupation (r=0.458), age and the number of implants (r=0.424,
p<0.05).

Discussion
Today, most patients undergoing implant surgery have been
treated as a treatment to restore their masticatory function after losing their teeth as the main cause of periodontal disease
since they were in their 40s. However, there are reports that
tissue around implants causes peri-implantitis, which is caused by plaque, excessive load, or uncontrolled whole-body
diseases, which results in many implant failures [8]. So, they
are suggesting various ways to prevent peri-implantitis. One
of the major factors is the management of plaque because inflammation is caused by the oral micro-organisms of the plaque. Therefore, if the patient dose not acquire the ability to adjust plaque control on his or her own after implant procedure,
the change of implant treatment failure will be higher.
In this study, PMTC-based preventive management program was applied to subjects who underwent implants based
on the preceding paper [14]. This study will identify changes
in oral hygiene condition according to the effectiveness and
general characteristics of preventive care programs. And the
results are intended to help run preventive care programs for
patients undergoing implant procedures.
In this study, the plaque control score shows an increased
oral hygiene condition during the six months of the study from
1st visit (before PMTC is applied) to 6th visit. However, according to a report by the preceding paper [14], the oral hygiene condition was improved until the 4th visit every week,
but oral hygiene control worsened in three months follow-up.
These differences in results showed that the subjects’ oral
hygiene management skills were returned by executing the
continuous management interval without proper oral hygiene
control skills in the preceding paper [14]. On the other hand, in
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this study, it is believed that the learning period was provided
to induce repetitive education and behavioral corrections for
oral health care. According to a study by Jo et al. [16], the ability to plaque control ability is gradually increased up to 5th
time after early tooth brushing lessons but after the 5th training, oral care ability was no different from the last measured
care ability. Through the results of this study, it was concluded
that it could maintain the oral hygiene ability without return in
case of the repeated oral health education in every month continued for 6 months according to the continuous preventive
care program.
From the improved oral hygiene conditions according to
the PMTC application were found in the difference in the improved oral hygiene control score (7.61 points) between 1st
visit (before PMTC is applied) and 2nd visit (after PMTC is
applied) and the improved oral hygiene score (22.62 points)
between 1st visit and 6th visit (p<0.05). The effect of improved gingival health was identified by the difference in the
gingival index between 1st visit and 2nd visit, and the effect of
the interval of care was determined by the difference as 0.53
points between 1st visit and 6th visit (p<0.05). These results
were shown to affect gingival health when PMTC was performed more than three times.
However, the PMTC, which was applied periodically as
compared to the result of the deterioration of gum health in the
three-month follow-up of the preceding paper [14], was
shown to have an effect on gum health and the timing of the
first continuous operation should be carefully decided.
However, the preceding paper [14] reported that the gingival
index had deteriorated in the three-month follow-up. In comparison, PMTCs that are applied periodically have been found
to affect gingival health and the timing of the first implementation of continuous care should be carefully
determined. Kim et al. [17] and Chang [18] reported that
PMTC care would be more effective to remove the interdental
plaque and restrain the reattachment plaque. More over the
numbers of the oral micro-organisms would be decreased by
PMTC cares because it is carried out had been included 1 to 3
mm of the sub-gingival area [19]. From these results, PMTC is
an effective treatment for improving oral hygiene, and its use
in the operation of preventive care programs is essential. So
dental hygienist should learn and train this procedure expertly
with the systemic oral health education to removal of the dental plaque.as a professional workforce for the preventive dental care.
Comparison of oral hygiene and gingival health by interval
according to general characteristics showed that the lower the
age, the better the oral hygiene control was shown, and the
lower the gingival index (p<0.05). In comparing visits to pre-
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vention program visits by age with changes in oral hygiene,
groups in their 40s and 50s plaque control scored more than 50
points in the 5th visit (p<0.05). This was somewhat different
from the results of Jo and Min [20], which reported that the
average of three or four times or more oral health education is
needed for the plaque control score of more than 60 points.
These results confirmed that the management interval to induce changes in oral hygiene management attitudes required
discrimination by age. Through the results it was considered
that the different frequency of the oral health care would be
suggested for the improvement of the oral health by changing
the attitude and the behavior of the oral hygiene. Especially in
age over 60s, it was estimated that the self-care of the oral hygiene had been neglected after retirement from the job and it
had been influenced to this results for neglecting the oral hygiene cares, those aged 60 or older need to have at least six repeated oral health education for the management interval
through the preventive management program, and it is desirable to enter the ongoing management interval after that. The
most effective improvement group was shown in age 50s
(p<0.05). This is similar to the results of Jo’s study [21], where
the average score for the plaque control by age is the best insisted that the most effective for the average oral hygiene promotion score in the group of age 50 to 59 years old and it was
revealed as the similar results with this study. Based on these
results, the group in their 50s is believed to have increased
awareness for the importance of the oral health and the consciousness to practice of the oral hygiene care through the experience of the periodontal disease.
The comparison by occupation status found that oral hygiene was better than those without jobs, and that the gum was
in better condition than without jobs (p<0.05). And the number of the residual natural teeth have been examined as 23.5 in
the group with job otherwise 16.41 in the group without job
(p<0.05). These results are thought to be closely related to the
degree of interest in the self-control oral health. The previous
paper reported that the group with high interest in dental
health is doing well in oral hygiene management [14]. It has
been considered that the better situation on the consciousness
for the oral health in the group with the job in order to maintain
the job life with healthy and more opportunities to get the information for proper oral health care, so it would be easy to realize to practice the proper oral health care than in the group
without job.
Comparison with oral hygiene according to the number of
implants showed that the lower the number of implants, the
better the oral hygiene condition (p<0.05). It was similar to Jo
et al. [16] study, which reported that the more implant teeth,
the higher the plaque control index. Jang [11] reported that a

person with good oral hygiene could eventually achieve a
long-term success in treating implants. Therefore, as the number of implants is higher, oral hygiene management is more
difficult, oral health education is needed to provide more thorough oral hygiene management and the period of study that
can induce changes in oral hygiene management attitude is
necessary.
Comparing the difference between the number of the residual teeth according to the general characteristics, it has
been confirmed that the teeth of people between their 40s and
50s have decreased dramatically, with 25.22 for groups in
their 40s and 50s for groups in their 50s, 17.33 for groups in
their 50s and 19.71 for groups over 60s (p<0.05).
However, Lee [15] found that the average number of surviving teeth of adults aged 40 to 49 was 26.45, ages 50 to 59
was 24.72, ages 60 to 69 was 22.58, and those aged 70 to over
70 was 17.29 and that the average number of surviving teeth of
adults participating in the 2010-2012 National Health and
Nutrition Survey was 24.3 in their 50s, 20.6 in their 60s and
13.4 in their 70s and above [22]. The differences in these results seem to have affected the small number of samples in the
study and the differences in designs classified as groups over
the age of 60.
The numbers of the residual natural teeth according to the
age group and the location in the oral arch was shown as the
most teeth left at the lower anterior region (p>0.05) and lower
molar was found to have the lowest residual number of teeth
(p<0.05). This results were similar with Kim et al. [23] report
as very low of the missing rate at the lower anterior region and
the least numbers of the residual natural teeth at the posterior
portion by the survey in the oral cavity.
The numbers of the residual natural tooth according to the
number of the implant tooth was shown as average 25.62 teeth
in the group with 1-2 of the implant teeth and 24.00 teeth in 3-4
implant teeth, otherwise 12.80 teeth in the group with 5-14 of
the implant teeth group (p<0.05).
From the data analysis of this study, 71.4% of the subjects
for this study had more than 3 dental implants and it seemed
that the dental implant teeth were taken the roles of missed
teeth for them. In addition, the largest number of remaining
teeth in the 5 to 14 implantation groups was 4.5 teeth of the
lower anterior region (p>0.05) and the least number of the residual teeth were examined at the lower posterior as average
0.7 teeth (p<0.05).
Ma [24] has reported about the possibility for the duration
of the implant life, that the longer distance between the buccal
to lingual distance, the shorter period for the implant tooth life.
Therefore, posterior teeth in the oral cavity should be thoroughly trained in the use of oral hygiene products and supplewww.ijcpd.org
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mentary oral hygiene products suitable for individuals to ensure proper plaque control.
In analysis of the relationship between general characteristics and an improved plaque control score and the gingivitis
index, there was a highly degree of relevance in the order of
age and occupation, occupations and the number of implant
tooth, sex and occupation, age and the number of implant
tooth (p<0.05). So it was concluded that the factor consideration with the age and the numbers of the implant tooth and
the factor with the job or without the job should be needed to
be consideration for planning the oral health education
through the preventive program in order to promote the proper
oral hygiene care and gingival health improvement.
In this study, it could not be performed the oral hygiene state
changes through the continuous dental care system according
to the general characteristics of the subjects, because of the
limitation of the numbers for subjects and the limitation of the
study terms. Nevertheless, this study confirmed its effectiveness when applying PMTC-focused preventive management
programs to implant patients. And oral health education,
which was performed repeatedly on a monthly basis for six
months according to the preventive care program, was found
to be maintained without regurgitation oral hygiene control
capability. Therefore, in order to maintain and manage the implant, it is deemed necessary to raise awareness about the management of the plaque control and to conduct a preventive
management program in clinical practice. Subjects’ occupations status, ages, and the number of implant tooth among general characteristics is related to improving oral hygiene and
gum condition. Therefore, the present study is meaningful in
that it has been confirmed the learning period that can differentiate oral health education contents and induce oral hygiene
management attitude for effective prevention management
program.
Research is needed on attitudes and oral care consciousness
for maintaining and managing implantation in patients after
implant treatment. Also, research is needed to observe and analyze oral health changes between those who are continuously
managed by preventive care programs and those who do not.

Conclusion
Present study involved 28 healthy adults who underwent
implant surgery. When the PMTC-centered preventive management program was applied, its effectiveness, optimal management interval, oral hygiene condition and change in the
gingival according to general characteristics were observed,
therefore, we got the following results.
1. Improved oral hygiene control score difference (7.61
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points) and gingival index difference (−0.53 index) demonstrated the effectiveness of the preventive care program according to PMTC application (p<0.05). The result is that the
oral hygiene program and behavior correction are provided
every month for six months, so the oral hygiene control ability
is maintained without any return.
2. For the periodic state of the oral hygiene and gingival
condition according to the general characteristics, it revealed
better oral hygiene in younger aged subjects and lower gingival index (p<0.05). So it was recommended to consider the
age factor to decide the recall interval for preventive cares implant dental patients. Oral hygiene score and gingival state
were better in the group with the job (p<0.05) and these results
were considered as related with the self-consciousness and
self-cares. It was found that subjects with fewer implants are
better at oral hygiene (p<0.05). So, it would be recommended
to receive more frequently for the preventive dental cares as
PMTC, for who with relatively more implant teeth.
3. It was found to be highly relevant in order of age and occupation, occupations and the numbers of the implant tooth,
sex and occupation, age and the numbers of the implant
(p<0.05). So, it was needed for proper preventive program and
its oral hygiene education, in consideration with such factors
as age, the numbers of the implant tooth, and the employed or
not employed for the job.
Further research is needed to observe and analyze oral
health changes between those who are continuously managed
by preventive care programs and those who do not.
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