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Objective: In this study, we observed changes in Streptococcus mutans counts, gingival bleeding, and halitosis following the
application of Incremental Dental Care System. The purpose of this study was to encourage female college students to recognize the importance of oral care for promoting a healthy lifestyle among them.
Methods: In total, 100 female college students were randomly selected for the study. From March to December 2018,
changes in S. mutans counts, gingival bleeding, and halitosis were observed in the participants following the application of
Incremental Dental Care System.
Results: The observations made following the application of the system are as follows. The mean change in S. mutans counts
was −0.20000±0.63564 (95% confidence interval [CI] −0.032613 to −0.7387); the t-value was −3.146 (p=0.002),
showing a significant change. The mean change in gingival bleeding was −0.33000±0.49349 (95% CI −0.42792 to
−0.23208); the t-value was −6.687 (p=0.000), showing a significant change. The mean change in halitosis was
−0.04000±1.27065 (95% CI −0.29212 to −0.21212); the t-value was −0.315 (p=0.754), showing no significant change.
Conclusion: In the regression analysis, significance was 0.000 and the significance level was 0.05, indicating that S. mutans
counts, gingival bleeding, and halitosis significantly changed following the application of Incremental Dental Care System.
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Introduction
Incremental Dental Care System one of the European Oral
Health Management System. It is designed to provide dental
care over a fixed period of time for each patient according to
the oral condition of that patient. It provides advanced preventive dental treatment, allowing patients to maintain an optimal oral condition at all times while providing minimal care.
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Those who have paid a contracted fixed annual fee for dental
care can participate in the scheme. The treatment fee is calculated by determining the differential oral health care cost according to the oral health index of the patient and is paid in the
form of a capitation system for a year [1-5].
Incremental Dental Care System is also called Dental
Hygiene Management Course. This course comprises a health
review, dental history taking, vital sign recording, extra oral
and intraoral examinations, dental caries recording, periodontal examination, bacteriological examination, halitosis
test, and diagnostic radiologic examination. The dental hygiene status is determined by referring to the contents of the
dental hygiene assessment; following this, a dental hygiene
management plan is established and implemented. The management plan includes sealant and fluoride application, scaling, Professional Mechanical Tooth Cleaning (PMTC), obtaining panoramic radiographs, tooth brushing, tooth brush instruction (TBI), and other preventive procedures. A dental hygienist must do this. Finally, the oral condition is evaluated after the application of Incremental Dental Care System. This
system is called a preventive system, as it commonly involves
sealant or fluoride application. Oral health care is important,
and prevention of oral diseases before they occur as well as
early treatment of oral diseases can help ensure an optimal oral
health. The process of dental hygiene practice for Incremental
Dental Care System described in the following text. The dental hygiene plan requires professional plaque management including scaling, tooth polishing, and PMTC. This is followed
by application of fluoride on white spots on the teeth to induce
remineralization and restore a healthy tooth condition.
Additionally, oral health education is provided to patients to
so that they can manage their oral health. Plaque removal and
tongue cleaning are performed during routine measurement of
the degree of halitosis. If there is no systemic problem, the intraoral cause of halitosis is removed to restore a normal
condition. Oral health education is provided using an intraoral
camera, phase contrast microscope, and slide or compact dis.
Usage of plaque removal tools such as TBI, floss, and interdental toothbrush is reviewed, and scaling, oral prophylaxis,
and PMTC are performed. Fluoride application is performed
using a fluoride ion coating or fluoride gel method. The prevalence of periodontal disease is increasing, and that of gingivitis has increased by 7.3% between 2006 and 2011, as noted in
a National Health Insurance (Korea) press release in 2013.
The main cause of oral diseases is the presence of bacteria in
dental plaque [6]. Periodontal disease is caused by gram-negative bacterial species such as Porphyromonas gingivalis and
Prevotella intermedia, which are present in the gingival
hyphae. Incremental Dental Care System should be accom-
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panied by efforts to maintain oral hygiene by the patients
themselves. Instructions on preventive oral health care practices by dentists or dental hygienists can enable patients to manage their own oral health more effectively and actively.
Incremental Dental Care System requires changes in oral
health management behavior and oral hygiene management
capabilities. This study was conducted to contribute to the oral
health improvement of people.

Materials and Methods
According to the guidelines, the plaintiff was approved by
the Institutional Review Board (1041223-201904-HR-02) of
Honam University. In total, 100 randomly selected female college students who received care under Incremental Dental
Care System were included and changes in Streptococcus mutans counts, gingival bleeding, and halitosis were evaluated
from March to December 2018. Scaling was performed and
TBI education provided to all participants; S. mutans counts
and degree of gingival bleeding were evaluated and a halitosis
test was performed. The following procedures were performed for the participants:
1. Health review and dental history taking to identify current and past diseases. Systemic history was taken to determine medical conditions, systemic diseases, and medication usage.
2. Vital sign recording, including blood pressure, pulse, and
respiratory rate.
3. Extraoral and intraoral as well as soft tissue examination
for any abnormalities.
4. Dental, periodontal, and oral hygiene examination. Dental examination was performed to check the occlusal status,
tooth defects, dental caries, and restoration status. Periodontal
examination included evaluation of gingival status, periodontal, gingival bleeding, oral hygiene examination included
evaluation of dental plaque index, dental deposits, and
staining.
5. The counts of S. mutans, the causative agent of dental caries, were measured. The Saliva-Check Mutans kit (GC Corp.,
Tokyo, Japan) was used to test saliva samples. In this test, the
participant chews unripe paraffin wax and the produced saliva
is dripped into a container up to the A line marked on it. One
drop of solution #1 is placed in the container, and the inlet is
folded and held. The mixture is stirred vigorously over 15
times for 10 seconds to thoroughly mix the saliva and treatment solution. After placing four drops of treatment liquid #2
into the container, it is shaken for several seconds to mix the
treatment liquid and the saliva, and the saliva sample is observed for a change in color to pale green. Put saliva up to sy-
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ringe and put it in the test window of the test device. After 15
minutes, the container is checked to determine whether a red
line appears on the C side and a red line appears on the T side.
A negative result, <500,000 CFU/ml of S. mutans, is indicated
by one line on the T side, and a positive result, >500,000
CFU/ml of S. mutans, is indicated by two lines each on the T
and C sides.
6. The halitosis test was performed using B/B Checker
(m-b-a-21, Tokyo, Japan). The patient’s mouth is closed, and
the oral gas button is activated. When the countdown starts
(180 seconds), the mouthpiece is placed on the probe. When
the countdown reaches 5 seconds a warning sound (beep) can
be heard. When the countdown reaches 0 seconds, the patient’s mouth is placed on the mouthpiece and the gas volume
in the oral cavity is measured for 15 seconds. Following this,
the mouth probe is removed and the results are checked on the
screen and printed.
7. Supra- and subgingival tartar and plaque removal were
performed ultrasonically using a Swiss device with 45,000 vibrations, and cementum calculi were removed using a hand
scaler.
8. The tooth brushing teaching method (TBI) used was the
rolling method. Using this method, the tongue and the lingual
face of the bristles face the apex of the bristles and the side of
the bristles is parallel to the longitudinal axis of the teeth. In
the cervical region, the toothbrush handle is rotated around the
occlusal surface with slight force application by the wrist.
The collected data were analyzed using IBM SPSS
Statistics for Windows (ver. 21.0; IBM Corp., Armonk, NY,
USA). Means and standard deviations for the change in S. mutans counts, gingival bleeding, and halitosis were measured
using paired t-test.

Results
In test 1, the mean S. mutans count was 1.5700±0.49757 before and 1.7700±0.42295 after the application of Incremental

Table 1. Descriptive statistics

Test 1 S. mutans counts before treatment
S. mutans counts after treatment
Test 2 Bleeding before treatment
Bleeding after treatment
Test 3 Halitosis before treatment
Halitosis after treatment
S. mutans: Streptococcus mutans.

Mean

Standard
deviation

n

1.5700
1.7700
1.4600
1.7900
3.1300
3.1700

0.49757
0.42295
0.50091
0.47768
1.39012
1.51794

100
100
100
100
100
100

Dental Care System. In test 2, the mean of bleeding was
1.4600±0.50091 before and 1.7900±0.47768 after the application of the system. In test 3, the mean measurement of halitosis was 3.1300±1.39012 before and 3.1700±1.51794 after
the application of the system (Table 1).
The following changes were observed after the application
of the system. The mean change in S. mutans counts was
−0.20000±0.63564 (95% confidence interval [CI] −0.032613
to −0.7387); the t-value was −3.146 (p=0.002). The mean
decrease in gingival bleeding was −0.33000±0.49349 (95%
CI −0.42792 to −0.23208); the t-value was −6.687 (p=
0.000). The mean change in halitosis was −0.04000±1.27065
(95% CI −0.29212 to 0.21212 (p=0.754). F statistic value
was 0.623 (p=0.000). There was a significant change in S. mutans counts, gingival bleeding, and halitosis after the applica2
tion of the system. t-value was 5.237 (p=0.000). R , the coefficient of determination, explained 0.159 of the total variation of the contents of the procedure. Regression analysis was
used to determine the significance of each component of the
procedure. The statistical significance of the regression coefficient was 0.00, indicating that S. mutans counts, gingival
bleeding, and halitosis significantly changed after providing
oral care.

Discussion
Periodontal disease is caused by a group of bacteria, which
form microscopic membranes on dental surfaces. Prevention
of bacterial membrane formation is the most effective way to
prevent periodontal disease [7], and it can be achieved by early
plaque removal through an individual Incremental Dental
Care System. Brushing is a typical method of plaque removal.
In England, for example, 67% of adults reported brushing
twice a day but 7.9% of them experienced gingival bleeding
[8]. In our study, there was a significant difference between the
mean values of gingival bleeding before and after the implementation of Incremental Dental Care System (t-value=
−6.687; p=0.000). The oral microbial test is primarily used to
observe living cells and microorganisms without dyeing the
samples [9]. It can help patients understand the need for preventive measures and contributes to oral health education. As
the number of microorganisms in the oral cavity increases, the
amount of carbohydrates, a microbial metabolite, increases simultaneously in the plaque, causing further plaque accumulation, decreasing the cleansing ability of saliva on the tooth
surface, and lowering the buffering power against acid [10]. S.
mutans counts significantly changed after the initiation of
Incremental Dental Care System (t-value=−3.146; p=0.002)
(Table 2).
www.ijcpd.org
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Table 2. Changes in Streptococcus mutans counts, gingival bleeding, and halitosis
Corresponding differences
Mean
Test 1

Test 2

Test 3

Change in S. mutans counts before −0.20000
and after the application of the
system
Change in gingival bleeding before −0.33000
and after the application of the
system
Change in halitosis before and after −0.04000
the application of the system

Standard
deviation

Degree
of
p-value
freedom

t

95% confidence interval

Standard
error average Lower limit Upper limit

0.63564

0.06356

−0.32613

−0.07387 −3.146

99

0.002

0.49349

0.04935

−0.42792

−0.23208 −6.687

99

0.000

1.27065

0.12706

−0.29212

0.21212 −0.315

99

0.754

Table 3. Regression analysis of Incremental Dental Care System

Matrix

1

(a constant)
S. mutans counts after the application of the system
Gingival bleeding after the application of the system
Halitosis after the application of the system

Non-standardization
factor
B

Standardization error

1.588
−0.011
−0.090
0.035

0.303
0.120
0.106
0.034

Standardized
coefficients

t

p-value

Beta

−0.009
−0.085
0.107

5.237
−0.093
−0.844
1.057

0.000
0.926
0.401
0.293

2
2
R (adj. R )=0.159; F=0.623. S. mutans: Streptococcus mutans. Dependent variable: Incremental Dental Care System.

A dental hygienist’s main tasks for continued dental hygiene management include the development of dental plaque
control methods, the use of compounds to inhibit bacterial
growth [11], the use of fluoride compounds [12], Sealent [13],
and tooth brushing education [14]. The results of this study
were as follows: Oral health care procedures were performed
twice a week and three times a day. There was a difference of
−0.04000±1.27065 (95% CI −0.29212 to 0.21212) between
the mean values of halitosis before and after the application of
the system (p=0.754) (Table 2). Regression analysis was used
to examine the degree of relevance of each factor. In this study,
the statistical significance of the regression coefficient was
0.00, indicating that there was a significant change in S. mutans counts, gingival bleeding, and halitosis after the application of the system (Table 3).
In the future, dental hygienists should continue to provide
oral care to their patients to provide more opportunities for
communication and fulfillment of various oral health care
needs so as to improve patient satisfaction and oral health-related quality of life.
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Conclusion
In this study, the conclusion was continued after oral administration showed that S. mutans coefficient, a significant
change in gingival bleeding and halitosis.
1. The mean S. mutans counts changed from 1.5700±
0.49757 to 1.7700±0.42295 after the application of the
system.
2. The mean gingival bleeding changed from 1.4600±
0.50091 to 1.7900±0.47768 after the application of the
system.
3. The mean value of halitosis changed from 3.1300±
1.39012 to 3.1700±1.51794 after the application of the
system.
4. The mean change in S. mutans counts after the application of the system was −0.20000±0.63564 (95% CI −0.32613
to −0.07387; p=0.002).
5. The mean change in gingival bleeding after the application of the system was −0.33000±0.49349 (95% CI −0.42792
to −0.23208; p=0.000).
6. The mean change in halitosis after the application of the
system was −0.4000±1.27065 (95% CI −0.29212 to
0.21212; p=0.754).
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7. The statistical significance of the regression coefficient was
0.00, indicating that S. mutans counts, gingival bleeding, and halitosis significantly changed after the application of the system.
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