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Abstract: This study aimed to evaluate the effectiveness of the health insurance coverage of dental
scaling (introduced in 2013) using the Community Periodontal Index of Treatment Needs parameter
among Korean adults aged 20 years or older. We used the Korea National Health and Nutrition
Examination Survey data from before and after 2013 to analyze the statistical significance and
associations of the covariates with the prevalence of healthy periodontal tissues, prevalence of people
in need of scaling, and prevalence of periodontal diseases. The results showed that the prevalence of
healthy periodontal tissues increased by 4.9% (from 34.2% to 39.1%), the number of people in need of
scaling decreased by 5% (from 65.9% to 60.9%), and the prevalence of periodontal diseases increased
by 7.2% (from 23.4% to 30.6%). Moreover, after the scaling coverage policy, the odds ratio of the
prevalence of healthy periodontal tissues was 1.10 times higher, the prevalence of the need for scaling
was 1.5 times higher, and the prevalence of periodontal diseases was 0.90 times lower. Therefore,
the state should formulate policies that provide dental biofilm management through a disclosing
agent, impart education about oral hygiene, and develop a health management system that enables
the concurrent management of periodontal diseases and systemic diseases.
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1. Introduction

Oral diseases are among the most common non-communicable diseases (NCDs) worldwide.
As oral diseases are related to the same risk factors associated with many NCDs, their management and
treatment are paramount [1]. Among the various oral diseases, periodontal diseases are particularly
common, ranking 11th among the 30 most burdening diseases on a global scale [2]. In Korea,
gingivitis and periodontal diseases were the second most common diseases from 2011 to 2018 and
became the most common diseases in 2019 [3].

To reduce the growing number of patients suffering from periodontal diseases, the Korean
government has launched health insurance coverage for dental scaling, a procedure that removes the
causes that lead to the progression of gingivitis to a periodontal disease.

In Korea, the national health insurance system is a social insurance system in which people pay
their monthly insurance premiums. The National Health Insurance Services (NHIS) manages and
operates the system and provides insurance coverage, thereby reducing the burden of treatment costs
for patients and helping them to seek healthcare services when they need them [4]. In other words,
for insurance-covered treatments, people are only subject to out-of-pocket costs, with the remaining
costs paid by the government. While the scope of health insurance coverage for dental care varies
by age group, root canal treatment, extraction of a tooth, dental sealants, scaling, and dentures and
implants for the elderly are included in the health insurance coverage [5].
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The Korean scaling insurance was launched in 2013 for adults aged 20 years or older, covering one
scaling per year. Hence, the individuals” out-of-pocket cost, which used to be the total sum of treatment
costs, was reduced by about three times. In 2017, the eligible age for insurance for adults was reduced
to 19 years [5]. However, since the launch of the scaling coverage, the rate of dental scaling has
increased steadily [6,7]. Moreover, it has been reported that the corresponding policy has increased the
use of outpatient scaling care [8].

Given this context, the need to assess the impact of the increasing dental scaling rate on the actual
status of periodontal health in Korea is currently under discussion. Previous studies have shed light on
the need to investigate the therapeutic effects of dental scaling and the treatment of periodontal disease
to determine the effectiveness of dental scaling as a prophylactic treatment [6]. These studies have
reported that the prevalence of periodontal diseases must be investigated to assess the contribution
of the health insurance system [9,10]. It has also been reported that more long-term assessments are
needed to examine the contribution of periodic dental scaling to reducing the prevalence of periodontal
diseases [11].

Previous studies have reported changes in students’ dental sealant utilization by health insurance
in Korea and whether NHI's dental sealant contributes to dental caries [12]. To sum up this situation,
it is thought that research on the increasing use of dental scaling after health insurance as well as
research to confirm the change in dental health conditions of the people after the policy [13,14]
will be needed. Meanwhile, the scaling offered under Korea’s health insurance system is referred
to as “pre-stage treatment for removing causes and surgical treatment of periodontal diseases for
treating gingivitis and periodontal diseases” [5]. No set standards have been defined for scaling. Thus,
dentists and dental hygienists usually choose to scale with ultrasound scalers, except in situations in
which their use might be restricted. In situations involving the use of a greater number of ultrasonic
scalers, it is essential to check how the scaling method available under Korea’s scaling policy contributes
to the dental health of the population. While some prior studies have called it effective in controlling
infection in periodontitis patients regardless of the type of scaler [15], another study found that when the
initial probing pocket depth was >6 mm, manual subgingival scaling was superior to ultrasound scaling,
resulting in a decrease in the probing pocket depth and an increase in the clinical attachment loss [16].

The Korea National Health and Nutrition Examination Survey (KNHANES) evaluates the condition
of periodontal tissue using a parameter known as Community Periodontal Index of Treatment Needs
(CPITN), with reference to the World Health Organization (WHO) guidelines [17] for oral health survey.
The WHO also compares periodontal conditions across countries using CPITN [18]. Previous studies
have reported that CPITN provides a practical means to assess the need for periodontal treatment [19,20].

Thus, the data from the National Health and Nutrition Survey are appropriate to identify
periodontal conditions. Therefore, this study uses the National Health and Nutrition Survey data and
CPITN indicators to identify how much the Korean people’s dental scaling insurance policy contributes
to periodontal conditions and use it as basic data to monitor periodontal conditions according to the
scaling coverage.

2. Methods

2.1. Data and Participants

This study used raw data from KNHANES, which were obtained from the program’s website
after obtaining permission. The purpose of KNHANES is to generate the health indices needed to
evaluate whether Korea’s health policies and projects are effectively delivered by reviewing people’s
health and nutritional status and trends [21]. For KNHANES, a complex sampling design named
multi-level stratified clustered probability sampling is used to increase the sample’s representativeness
and the accuracy of the estimation [22]. The KNHANES oral health examination was performed at a
mobile examination center by a dentist who had completed practical training for quality control [23].

In field training for quality control of oral examinations, Kappa values were calculated to verify
the consistency of oral test results for the reliability of the investigators [24].
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The data used in this study were collected through an oral examination. Raw data were selected
with reference to July 2013, the date on which the health insurance coverage for dental scaling was
launched. For the pre-coverage period, we selected data from 2010 and 2012, which were the most
recent data available before 2013. Unfortunately, data from 2011 were not included, as they did not
contain information about the population’s periodontal tissue status [25]. Post-coverage data should be
from the year after the implementation of the policy, as opposed to immediately after implementation,
when the implemented policy has become stabilized. Thus, data from 2016 to 2018 (three years after
the implementation of the policy) were selected as the post-coverage data. Moreover, the age limit for
the analysis was set at 20 years or older, which is the eligible age for the scaling coverage. Only the
participants who responded to all variables utilized in the analysis were included. As a result, 10,802
and 12,245 people before and after scaling coverage, respectively, were included in the final analysis.

The KNHANES was conducted upon approval from the Korea Centers for Disease Control
and Prevention Institutional Review Board (KCDC IRB). (NO: 2010-02CON-21-C, 2012-01EXP-01-2C,
2018-01-03-P-A). The approval numbers for 2016 and 2017 are not available because the survey was
considered research conducted by the government for public welfare and was, therefore, exempted
from the IRB review requirement [25].

2.2. Procedures

The CPITN for this study was generated using the “periodontal tissue status” code under the
“oral examination” category of KNHANES [26]. For the periodontal examination, the mouth was
divided into sextants: upper right posterior (#18-14), upper right anterior (#13-23), upper left posterior
(#24-28), lower right posterior (#36-38), lower anterior (#33-43), and lower left posterior (#44-48). Here,
only the upper teeth 16-17, 11, and 26-27, and the lower teeth 36-37, 31, and 4647 were examined
to generate the scores for the periodontal tissue examination. CPI probe was used for periodontal
condition inspection apparatus. The scoring criteria were as follows: 0 for healthy periodontal tissue,
1 for bleeding periodontal tissue, 2 for periodontal tissue with calculus, 3 for periodontal tissue with
pocketing of 4-5 mm, and 4 for periodontal tissue with pocketing > 6 mm [27]. The dependent
variables, namely the prevalence of healthy periodontal tissue, prevalence of the need for scaling,
and prevalence of periodontal disease, were generated using the periodontal examination scores
generated. Each variable was defined as follows:

1)  Healthy periodontal tissue: a score of 0 for all sextants [28];
2)  Need for scaling: at least one sextant with a score of 2, 3, or 4 [28];
3) Presence of periodontal disease: at least one sextant with a score of 3 or 4 [25].

Covariates were gender (male, female), age (20-64 years, 265 years), region (urban, rural),
and household income (1:lowest < 2 < 3 < 4:highest) in demographics; oral examination in the past
year (yes, no) and tooth brushing frequency (<2, >2) in oral health behaviors; and smoking status
(past smoker, current non-smoker/current smoker) in health behaviors.

All results were computed by considering a weighted complex sample model. The statistical
significance of the covariates with the prevalence of healthy periodontal tissues, prevalence of the need
for scaling, and prevalence of periodontal disease among adults aged 20 years or older were analyzed
using a complex sample chi-square test. Moreover, the association between time (health insurance
coverage) and dependent variables after adjusting for covariates was analyzed using complex sample
logistic regression. Statistical analyses were performed using the Stata package (Stata Statistical
Software: Release 13. College Station, StataCorp LP, TX, USA).

3. Results

Table 1 shows the numbers and weighted percentages of gender, age, region, household income,
oral examination in the past year, tooth brushing frequency, and current smoking status. The numbers
of adults aged 20 years or older included in the final analysis were 10,802 (100.0%) before scaling
coverage and 12,245 (100.0%) after scaling coverage.
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Table 1. Characteristics of subjects.

. Before After
Classification - -
N Weighted (%) N Weighted (%)
Total 10,802 100.0 12,245 100.0
Male 4569 49.7 5315 41.8
Gender Female 6233 50.3 6930 582
Age 20-64 years 8485 87.7 9410 77.4
>65 years 2317 12.3 2835 22.6
Region Urban 8647 80.4 10,125 84.5
Rural 2155 19.6 2120 15.5
1 (lowest) 1937 15.1 2203 17.5
Household income 2 2771 26.6 2986 241
3 3018 29.6 3449 28.2
4 (highest) 3076 28.7 3607 30.2
Oral examination No 8221 76.4 7770 63.1
in the past year Yes 2581 23.6 4475 36.9
Tooth brushing <2 1241 11.1 1072 82
frequency >2 9561 88.9 11,173 91.8
Past smoker/
Smoking status Current non-smoker 8631 739 10,054 827
Current smoker 2171 26.1 2191 17.3

Table 2 shows the changes in the prevalence of healthy periodontal tissues according to the
implementation of the Korean health insurance coverage for dental scaling for adults. The rate of
healthy periodontal tissues was 34.2% before coverage and 39.1% after coverage, showing an increase of
4.9% (p < 0.001). The percentage of healthy periodontal tissues was higher among women than among
men and higher among those aged 20-64 years than among those aged >65 years, both before and after
scaling coverage. This percentage was also higher in the urban region than in the rural region and
higher with increasing household income. The percentage of healthy periodontal tissues was also higher
among those who had oral examinations in the past year, among those who brush their teeth more
frequently (> two times per day), and among past smokers or nonsmokers than among current smokers.
The differences between all variables were statistically significant (p < 0.001). Table 3 shows the changes
in the prevalence of need for scaling according to health insurance coverage for dental scaling in the
Korean adult population. The prevalence of the need for scaling decreased by 5.0%, from 65.9% before
scaling coverage to 60.9% after scaling coverage (p < 0.001). The percentage was higher among men
than women and higher among those aged >65 years than among those aged 20-64 years, both before
and after scaling coverage. The percentage was also higher in the rural region than in the urban region
and was higher with decreasing household income. It was also higher among those who had no
oral examination in the past year, those who brush their teeth less frequently (< two times per day),
and among current smokers rather than past smokers or nonsmokers. The differences between all
variables were statistically significant (p < 0.001).

Table 4 shows the changes in the prevalence of periodontal disease according to health insurance
coverage for dental scaling in the Korean adult population. The prevalence of periodontal diseases
increased by 7.2%, from 23.4% before scaling coverage to 30.6% after scaling coverage (p < 0.001).
The prevalence was higher among men than women and higher among those aged >65 years than
among those aged 20-64 years, both before and after scaling coverage. The prevalence was also
higher in the rural region than in the urban region and higher with decreasing household income.
It was also higher among those who had no oral examination in the past year, among those who
brush their teeth less frequently (< two times per day), and among current smokers rather than past
smokers or nonsmokers. The differences between all variables were statistically significant (p < 0.001).
Table 5 shows the association between times before and after scaling coverage and periodontal health.
The launch of the scaling coverage was strongly associated with an increase in the prevalence of healthy
periodontal tissues (OR = 1.10), an increase in the prevalence of the need for scaling (OR = 0.90), and an
increase in the prevalence of periodontal diseases (OR = 1.50) (p < 0.01, p < 0.001). After adjusting
for the covariates, the statistical significance for prevalence of healthy periodontal tissues and the
need for scaling decreased, while the statistical significance for prevalence of periodontal diseases
was maintained.
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Table 2. Changes in the prevalence of healthy periodontal tissues according to health insurance coverage for dental scaling.

Before After
Classification . .
Total N We:og/:;ted p Value Total N Wez(g/:;ted p Value
Total 10,802 3584 34.2 12,245 4634 39.1
Male 4569 1230 29.0 <0.001 5315 1702 33.3 <0.001
Gender Female 6233 2354 39.3 6930 2932 43.3
Age 20-64 years 8485 2977 35.3 <0.001 9410 3704 40.7 <0.001
>65 years 2317 607 25.7 2835 930 33.8
Region Urban 8647 3088 36.6 <0.001 10,125 4076 41.4 <0.001
Rural 2155 496 24.3 2120 558 26.8
1 (lowest) 1937 503 27.7 <0.001 2203 696 32.9 <0.001
Household income 2 2771 859 32.6 2986 1065 36.5
3 3018 1081 36.0 3449 1366 41.2
4 (highest) 3076 1141 37.1 3607 1507 43.0
Oral examination in the past year No 8221 2502 31.2 <0.001 7770 2625 345 <0.001
Yes 2581 1082 43.6 4475 2009 47.1
Tooth brushing frequency <2 1241 270 21.8 <0.001 1072 301 28.5 <0.001
>2 9561 3314 35.7 11,173 4333 40.1
Smoki Past smoker/ 8631 3054 37.0 <0.001 10,054 4050 416 <0.001
moking status Current non-smoker
Current smoker 2171 530 26.1 2191 584 27.3

The data were analyzed by Complex samples chi-square test.
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Table 3. Changes in the prevalence of need for scaling according to health insurance coverage for dental scaling.

Before After
Classification . ;
Weighted Weighted
Total N (%) p Value Total N %) p Value
Total 10,802 7218 65.9 12,245 7611 60.9
Cend Male 4569 3339 71.0 <0.001 5315 3613 66.7 <0.001
ender Female 6233 3879 60.7 6930 3998 56.7
20-64 years 8485 5508 64.7 <0.001 9410 5706 59.3 <0.001
Age >65 years 2317 1710 743 2835 1905 66.2
Region Urban 8647 5559 63.4 <0.001 10,125 6049 58.6 <0.001
& Rural 2155 1659 75.7 2120 1562 73.2
1 (lowest) 1937 1434 72.3 <0.001 2203 1507 67.2 <0.001
Household i 2 2771 1912 67.4 2986 1921 63.5
ousehold mcome 3 3018 1937 64.0 3449 2083 58.9
4 (highest) 3076 1935 62.9 3607 2100 57.0
Oral examination in the past year No 8221 5719 68.8 <0.001 7770 5145 65.6 <0.001
y Yes 2581 1499 56.4 4475 2466 52.9
Tooth brushine frequenc < 1241 971 78.2 <0.001 1072 771 71.5 <0.001
& Hequency >2 9561 6247 64.3 11,173 6840 59.9
. Past smoker/ 8631 5577 63.0 <0.001 10,054 6004 58.4 <0.001
Smoking status Current non-smoker
Current smoker 2171 1641 73.9 2191 1607 72.7

The data were analyzed by Complex samples chi-square test.
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Table 4. Changes in the prevalence of periodontal diseases according to health insurance coverage for dental scaling.

Bef Aft
Classification etore er
Weighted p Weighted
Total N (%) Value Total N (%) p Value
Total 10,802 2876 234 12,245 3844 30.6
Gend Male 4569 1524 28.2 <0.001 5315 2043 37.8 <0.001
ender Female 6233 1352 18.7 6930 1801 25.5
Age 20-64 years 8485 1914 20.9 <0.001 9410 2485 25.6 <0.001
& >65 years 2317 962 415 2835 1359 47.7
Region Urban 8647 2059 20.7 <0.001 10,125 2947 28.4 <0.001
& Rural 2155 817 34.7 2120 897 429
1 (lowest) 1937 757 33.6 <0.001 2203 958 42.8 <0.001
H hold i 2 2771 772 24.8 2986 1044 34.5
ousenold icome 3 3018 707 212 3449 973 277
4 (highest) 3076 640 19.0 3607 869 23.2
No 8221 2279 24.2 <0.001 7770 2634 33.3 <0.001
Oral examination in the past year Yes 2581 597 20.8 475 1210 26.0
Tooth brushing frequenc <2 1241 510 36.6 <0.001 1072 470 443 <0.001
g frequency >2 9561 2366 218 11,173 3374 294
. Past smoker/ 8631 2148 217 <0.001 10,054 2906 283 <0.001
Smoking status Current non-smoker
Current smoker 2171 728 28.2 2191 938 41.8
The data were analyzed by Complex samples chi-square test.
Table 5. Association between insurance coverage implementation and periodontal health.
The Prevalence of Healthy Periodontal Tissues The Prevalence of Need for Scaling The Prevalence of Periodontal Diseases
Classification Crude Adjusted Crude Adjusted Crude Adjusted
OR 95% (CD) OR 95% (CD) OR 95% (CD) OR 95% (CD) OR 95% (CD) OR 95% (CD)
Before 1.00 1.00 1.00 1.00 1.00 1.00
After 1.23 (1.16-1.32) *** 1.10 (1.03-1.17) ** 0.80 (0.75-0.86) *** 0.90 (0.84-0.97) ** 1.44 (1.34-1.54) ** 1.50 (1.40-1.62) ***

* p < 0.01, ** p < 0.001.
smoking status.

The data were analyzed by a logistic regression. Adjusted for gender, age, region, household income, oral examination in the past year, tooth brushing frequency,
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4. Discussion

In this study, we confirmed that implementation of dental scaling coverage led to an increase in
the percentage of adults with healthy periodontal tissues, a decrease in the percentage of adults in the
need for scaling, and an increase in the percentage of adults with periodontal disease.

In this study, we examined the effectiveness of the health insurance coverage of dental scaling
launched in 2013 by observing changes in the CPITN before and after the implementation of
scaling coverage.

The percentage of Korean adults with healthy periodontal tissues increased by 4.9% with the launch
of scaling coverage, from 34.2% before the policy to 39.1% after the policy (p < 0.001). The percentage
of Korean adults in need of scaling decreased by 5%, from 65.9% before the policy to 60.9% after the
policy (p <0.001). Moreover, the implementation of scaling coverage was associated with an increased
(OR = 1.10) percentage of healthy periodontal tissues and decreased (OR = 0.90) need for scaling
(p<0.01, p < 0.001). The percentage of people in need of scaling was 60.9%, showing that more than half
of the population needs scaling. Considering that the targeted scaling rate among adults (35-44 years)
in Korea’s Health Plan is 50% in 2020 [29], consistent effort is needed to lower the need for scaling in
the coming years. Moreover, these results suggest that the implemented policy is likely to produce
targeted outcomes. Preceding studies also point out that insurance coverage for dental scaling has a
positive effect on middle-aged and elderly people’s access to dental disease prevention treatment [30].
Therefore, the state should continue to have an interest in the management of periodontal diseases
and consider public health approaches to pursue improved methods of preventing and managing
periodontal diseases [31].

The prevalence of periodontal diseases rose by 7.2%, from 23.4% before the policy to 30.6% after
the policy. Thus, the implementation of scaling coverage was found to be strongly associated with an
increased (OR = 1.50) prevalence of periodontal diseases (p < 0.001). The result that the number of
people with periodontal disease is on the rise suggests that the scaling coverage policy has limitations
in preventing periodontal diseases. One of the causes of periodontal diseases is dental biofilms,
and management of biofilms [32], oral health education for patients, and continuous maintenance and
care are crucial for preventing periodontal diseases [33]. However, current dental scaling procedures
are generally focused on removing dental calculus, and they rarely include removal of biofilms and
tooth brushing education for maintenance and management following calculus removal, which are
not covered by health insurance benefits. Therefore, to prevent periodontal diseases by removing
calculus, customized preventive treatment strategies should be provided by expanding coverage to care
activities such as dental plaque management using a disclosing solution (which visualizes the biofilm
and thus helps remove it), customized toothbrushing education, and professional toothbrushing
training. Mensi et al. reported that using a plaque disclosing agent would lead to better removal of
biofilms [34], and Tonetti et al. reported that repetitive and individualized oral hygiene instruction
and professional mechanical plaque removal are important components of a preventive program [35].
Moreover, Matthews et al. recommended that dental clinicians should check whether patients can
remove the biofilm when providing prevention and treatment of periodontal diseases [36].

Furthermore, the association between periodontal and systemic diseases must also be discussed.
The prevalence of chronic diseases (e.g., hypertension, diabetes mellitus, hypertriglyceridemia,
and hypercholesteremia) is continuously rising in Korea [37]. The association between periodontal and
systemic diseases has been observed in many previous studies [38—41], and hence, the importance of
comprehensively managing systemic and periodontal diseases is growing. In particular, factors such
as diabetes increase the risk for periodontal diseases and may exacerbate their severity [42,43]. In other
words, a health-promoting system that concurrently manages the common risk factors of systemic
diseases and periodontal diseases needs to be established. The World Dental Federation (FDI) has
argued that oral diseases should be managed together with chronic diseases and has proposed oral
health-promoting strategies [44]. The WHO designed an approach to integrate the prevention of
non-communicable chronic diseases, prevention of oral diseases, and enforcing global strategies
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in all regions around the world [18]. Prasad et al. argued that oral health management must be
developed as an essential component of primary health care [45]. Petersen et al. also suggested
that national public health policies to control and prevent periodontal diseases should encompass
both oral health-promoting approaches that address general risk factors as well as integrated disease
prevention strategies [46]. Furthermore, Son et al. stressed that to improve and maintain dental
and periodontal health, patients with chronic diseases (characterized by risk factors common with
those of periodontal diseases) such as metabolic syndrome, diabetes mellitus, cardiovascular disease,
and obesity must be distinguished and the relationship between periodontal diseases and systemic
illnesses must be considered [47]. Due to its transition as an ageing society and the dramatic spike
in chronic diseases, the Korean government preliminarily implemented the “Primary care chronic
disease management project” in 2019, but oral diseases are not included in the scope of chronic diseases.
To keep abreast of the global chronic disease management paradigm, Korea should also modify and
update its current health management system to enable concurrent management of systemic diseases,
lifestyle, and oral health.

This study is significant in that it assessed periodontal diseases using a clinical index following the
implementation of health insurance coverage of dental scaling. However, simple observational studies
make it difficult to identify the causal relationship associated with periodontal health conditions and
have limitations in identifying practical policy effects. Therefore, studies are needed to identify causality
considering covariates that may affect the increasing trend of periodontal disease and to use time-series
analysis or a change-in-diffusion approach. Moreover, comparisons between indicators that can
measure periodontal conditions should enable results to be produced with more reasonable indicators.

5. Conclusions

We confirmed that after the dental removal health insurance policy, the number of people with
healthy teeth and periodontal disease increased, and the number of people with dental floss decreased.
To have a more positive effect on reducing periodontal disease sufferers, in addition to the health
insurance coverage of dental scaling, policies that can provide dental plaque management using a
discoloring agent and oral hygiene education to strengthen individuals’ oral hygiene would be needed.
Furthermore, a health management system that enables concurrent management of systemic and
periodontal diseases must be established. Moreover, it is necessary to identify the factors that affect the
policy through in-depth analysis and to monitor the effectiveness of the policy over the long term.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  FDI World Dental Federation. Advocacy. Available online: https://www.fdiworlddental.org/what-we-do/
advocacy/oral-health-and-noncommunicable-diseases (accessed on 8 May 2020).

2. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national
incidence, prevalence, and years lived with disability for 328 diseases and injuries for 195 countries, 1990-2016:
A systematic analysis for the Global Burden of Disease Study 2016. Lancet 2017, 390, 1211-1259. [CrossRef]

3.  Healthcare Big Data Hub. Statistics of Disease. Available online: http://opendata.hira.or.kr/op/opc/
olapHifrgSickInfo.do (accessed on 8 May 2020).

4. National Health Insurance Service. Available online: https://www.nhis.or.kr/menu/retriveMenuSet.xx?
menuld=B2110 (accessed on 8 May 2020).

5. Health Insurance Review and Assessment Service. Available online: http://www.xn--cw4bk22a.net/main.do
(accessed on 8 May 2020).

6. Jang, Y.E.; Kim, C.B.; Kim, N.H. Utilization of preventive dental services before and after health insurance
covered dental scaling in Korea. Asia Pac. J. Public Health 2017, 29, 70-80. [CrossRef] [PubMed]

7. Kim, ES; Kim, B.I; Jung, H.I. Does the national dental scaling policy reduce inequalities in dental scaling
usage? A population-based quasi-experimental study. BMC Oral Health 2019, 19, 185. [CrossRef] [PubMed]


https://www.fdiworlddental.org/what-we-do/advocacy/oral-health-and-noncommunicable-diseases
https://www.fdiworlddental.org/what-we-do/advocacy/oral-health-and-noncommunicable-diseases
http://dx.doi.org/10.1016/S0140-6736(17)32154-2
http://opendata.hira.or.kr/op/opc/olapHifrqSickInfo.do
http://opendata.hira.or.kr/op/opc/olapHifrqSickInfo.do
https://www.nhis.or.kr/menu/retriveMenuSet.xx?menuId=B2110
https://www.nhis.or.kr/menu/retriveMenuSet.xx?menuId=B2110
http://www.xn--cw4bk22a.net/main.do
http://dx.doi.org/10.1177/1010539516684944
http://www.ncbi.nlm.nih.gov/pubmed/28068793
http://dx.doi.org/10.1186/s12903-019-0881-7
http://www.ncbi.nlm.nih.gov/pubmed/31412821

Int. |. Environ. Res. Public Health 2020, 17, 8537 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Park, H]J; Lee, ].H,; Park, S.J.; Kim, T.I. Trends in the utilization of dental outpatient services affected by the
expansion of health care benefits in South Korea to include scaling: A 6-year interrupted time-series study.
J. Periodontal Implant Sci. 2018, 48, 3-11. [CrossRef] [PubMed]

National Health Insurance Service Ilsan Hospital. A Survey on the Actual Conditions before and after Scaling
Insurance Benefits and Improvement Plan; National Health Insurance Service Ilsan Hospital: Goyang, Korea,
2015; p. 84.

Lee,].H.; Lee, ].S.; Choi, ].K.; Kweon, H.I; Kim, Y.T.; Choi, S.H. National dental policies and socio-demographic
factors affecting changes in the incidence of periodontal treatments in Korean: A nationwide population-based
retrospective cohort study from 2002-2013. BMC Oral Health 2016, 16, 118. [CrossRef] [PubMed]

Huh, J.S.; Nam, S.H.; Lee, B.R; Hu, K.S.; Jung, 1.Y; Choi, S.H.; Lee, ].Y. Improvement of accessibility to dental
care due to expansion of national health insurance coverage for scaling in South Korea. J. Korean Dent. Assoc.
2019, 57, 644-653.

Jeon, J.E.; Lim, A.R.; Park, H.A.; In, R.J. Does the registered dentists’ program alleviate the socioeconomic
gap in the use of dental sealants? Int. |. Environ. Res. Public Health 2020, 17, 7828. [CrossRef]

Choi, J.-S.; Ma, D.-S. Changes in oral health indicators due to implementation of the National Health
Insurance Services coverage for first molar dental sealant for children and adolescents in South Korea.
BMC Oral Health 2020, 20, 1-9. [CrossRef]

Shin, B.-M.; Jung, S.-H.; Kim, M.-H.; Ryu, ]J.-I. Did the extended coverage policy contribute to alleviating
socioeconomic inequality in untreated dental caries of both children and adolescents in South Korea?
BMC Oral Health 2020, 20, 124. [CrossRef]

Suvan, J.; Leira, Y.; Sancho, EM.M.; Graziani, E; Derks, J.; Tomasi, C. Subgingival instrumentation for
treatment of periodontitis. A systematic review. J. Clin. Periodontol. 2020, 47, 155-175. [CrossRef]

Zhang, X.; Zixuan, H.; Zhu, X.; Li, W.; Chen, J. Treating periodontitis-a systematic review and meta-analysis
comparing ultrasonic and manual subgingival scaling at different probing pocket depths. BMC Oral Health
2020, 20, 176. [CrossRef] [PubMed]

World Health Organization. Oral Health Surveys Basic Methods, 5th ed.; World Health Organization:
Geneva, Switzerland, 2013; pp. 47-56.

Petersen, PE.; Ogawa, H. Strengthening the prevention of periodontal disease: The WHO approach.
J. Periodontol. 2005, 76, 2187-2193. [CrossRef] [PubMed]

Cutress, TW.; Ainamo, J.; Sardo-Infirri, J. The community periodontal index of treatment needs (CPITN)
procedure for population groups and individuals. Int. Dent. J. 1987, 37, 222-233. [PubMed]

Gjermo, P. CPITN as a basic periodontal examination in dental practice.  Int.  Dent. ]
1994, 44, 547-552. [PubMed]

Korea Centers for Disease Control & Prevention. About KNHANES, Survey Purpose. Available online:
https://knhanes.cdc.go.kr/knhanes/eng/index.do (accessed on 8 May 2020).

Korea Centers for Disease Control & Prevention. Raw Data. Available online: https://knhanes.cdc.go.kr/
knhanes/sub03/sub03_06_mod.do (accessed on 8 May 2020).

Design and Methods. Survey Method. Available online: https://knhanes.cdc.go.kr/knhanes/eng/index.do
(accessed on 10 May 2020).

Korea Centers for Disease Control & Prevention. Standardization for Oral Health Survey in KNHANES (2015);
Korea Centers for Disease Control & Prevention: Cheongju, Korea, 2016.

Ministry of Health and Welfare. The Seventh Korea National Health and Nutrition Examination Survey (KNHANES
VII-3); Korea Centers for Disease Control and Prevention: Sejong, Korea, 2018; pp. 1-197.

Ministry of Health and Welfare. The Seventh Korea National Health and Nutrition Examination Survey
(Oral Inspection Manual); Korea Centers for Disease Control and Prevention: Sejong, Korea, 2016; pp. 12-16.
Ainamo, J.; Barmes, D.; Beagrie, G.; Cutress, T.; Martin, J.; Sardo-Infirri, J. Development of the World
Health Organization (WHO) community periodontal index of treatment needs (CPITN). Int. Dent. J. 1982,
32,281-291.

Jung, S.H. Oral epidemiology and application. In New Dental Public Health; Chapter 5; Komoonsa: Seoul, Korea,
2012; pp. 76-77.

Health Plan. Status of Indicators. Available online: https://khealth.or.kr/board?menuld=MENU00796&
siteld=null (accessed on 8 May 2020).


http://dx.doi.org/10.5051/jpis.2018.48.1.3
http://www.ncbi.nlm.nih.gov/pubmed/29535886
http://dx.doi.org/10.1186/s12903-016-0310-0
http://www.ncbi.nlm.nih.gov/pubmed/27814698
http://dx.doi.org/10.3390/ijerph17217828
http://dx.doi.org/10.1186/s12903-020-01201-8
http://dx.doi.org/10.1186/s12903-020-01112-8
http://dx.doi.org/10.1111/jcpe.13245
http://dx.doi.org/10.1186/s12903-020-01117-3
http://www.ncbi.nlm.nih.gov/pubmed/32586315
http://dx.doi.org/10.1902/jop.2005.76.12.2187
http://www.ncbi.nlm.nih.gov/pubmed/16332229
http://www.ncbi.nlm.nih.gov/pubmed/3481626
http://www.ncbi.nlm.nih.gov/pubmed/7836009
https://knhanes.cdc.go.kr/knhanes/eng/index.do
https://knhanes.cdc.go.kr/knhanes/sub03/sub03_06_mod.do
https://knhanes.cdc.go.kr/knhanes/sub03/sub03_06_mod.do
https://knhanes.cdc.go.kr/knhanes/eng/index.do
https://khealth.or.kr/board?menuId=MENU00796&siteId=null
https://khealth.or.kr/board?menuId=MENU00796&siteId=null

Int. |. Environ. Res. Public Health 2020, 17, 8537 11 of 11

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

46.

47.

Jang, Y.E.; Kim, C.B.; Kim, N.H. Influence of dental insurance coverage on access to preventive periodontal
care in middle-aged and elderly populations: Analysis of representative Korean Community Health Survey
Data (2011-2015). Int. Dent. ]. 2019, 69, 445-453. [CrossRef]

Janakiram, C.; Dye, B.A. A public health approach for prevention of periodontal disease. Periodontology 2020,
84,202-214. [CrossRef]

Teles, R.; Teles, F; Frias-Lopez, J.; Paster, B.; Haffajee, A. Lessons learned and unlearned in periodontal
microbiology. Periodontology 2013, 62, 95-162. [CrossRef]

Axelsson, P.; Lindhe, J. The significance of maintenance care in the treatment of periodontal disease.
J. Clin. Periodontol. 1981, 8, 281-294. [CrossRef]

Mensi, M.; Scotti, E.; Sordillo, A.; Agosti, R.; Calza, S. Plaque disclosing agent as a guide for professional
biofilm removal: A randomized controlled clinical trial. Int. . Dent. Hyg. 2020, 18, 285-294. [CrossRef]
Tonetti, M.S.; Eickholz, P; Loos, B.G.; Papapanou, P.; van der Velden, U.; Armitage, G.; Bouchard, P;
Deinzer, R.; Dietrich, T.; Hughes, E; et al. Principles in prevention of periodontal diseases: Consensus report
of group 1 of the 11th European Workshop on Periodontology on effective prevention of periodontal and
peri-implant diseases. J. Clin. Periodontol. 2015, 16, S5-S11. [CrossRef] [PubMed]

Matthews, D.C. Prevention and treatment of periodontal diseases in primary care. Evid. Based Dent.
2014, 15, 68-69. [CrossRef] [PubMed]

Statistics Korea. Available online: https://www.index.go.kr/potal/main/EachDtlPageDetail.do?idx_cd=1438
(accessed on 8 May 2020).

Xu, F; Lu, B. Prospective association of periodontal disease with cardiovascular and all-cause mortality:
NHANES III follow-up study. Atherosclerosis 2011, 218, 536-542. [CrossRef] [PubMed]

Saremi, A.; Nelson, R.G.; Tulloch-Reid, M.; Hanson, R.L.; Sievers, M.L.; George, W.T.; Shlossman, M.;
Bennett, P.H.; Genco, R.; Knowler, W.C. Periodontal disease and mortality in type 2 diabetes. Diabetes Care
2005, 28, 27-32. [CrossRef] [PubMed]

Makkar, H.; Reynolds, M.A.; Wadhawan, A.; Dagdag, A.; Merchant, A.T.; Postolache, T.T. Periodontal,
metabolic, and cardiovascular disease: Exploring the role of inflammation and mental health. Pteridines
2018, 29, 124-163. [CrossRef] [PubMed]

Khan, M.S.; Alasqah, M.; Alammar, L.M.; Alkhaibari, Y. Obesity and periodontal disease: A review.
J. Family Med. Prim. Care 2020, 9, 2650-2653. [CrossRef]

Mirza, B.A.; Syed, A.; Izhar, E; Khan, A.A. Bidirectional relationship between diabetes and periodontal
disease: Review of evidence. . Pak. Med. Assoc. 2010, 60, 766-768.

Mealey, B.L. Periodontal disease and diabetes: A two-way street. J. Am. Dent. Assoc. 2006,
137,526-S31. [CrossRef]

FDI World Dental Federation. Global periodontal health. Int. Dent. . 2019. [CrossRef]

Prasad, M.; Manjunath, C.; Murthy, A.K.; Sampath, A.; Jaiswal, S.; Mohapatra, A. Integration of oral health
into primary health care: A systematic review. J. Family Med. Prim. Care 2019, 8, 1838-1845. [CrossRef]
Petersen, PE.; Ogawa, H. The global burden of periodontal disease: Towards integration with chronic disease
prevention and control. Periodontology 2012, 60, 15-39. [CrossRef] [PubMed]

Son, ].H.; Bae, S.M. The effect of metabolic syndrome on periodontal disease in Korean adults: Based on the
data from the 6th Korea National Health and Nutrition Examination Survey (2013~2015). ]. Dent. Hyg. Sci.
2020, 20, 178-186. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

® © 2020 by the author. Licensee MDP], Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1111/idj.12488
http://dx.doi.org/10.1111/prd.12337
http://dx.doi.org/10.1111/prd.12010
http://dx.doi.org/10.1111/j.1600-051X.1981.tb02039.x
http://dx.doi.org/10.1111/idh.12442
http://dx.doi.org/10.1111/jcpe.12368
http://www.ncbi.nlm.nih.gov/pubmed/25639948
http://dx.doi.org/10.1038/sj.ebd.6401036
http://www.ncbi.nlm.nih.gov/pubmed/25343386
https://www.index.go.kr/potal/main/EachDtlPageDetail.do?idx_cd=1438
http://dx.doi.org/10.1016/j.atherosclerosis.2011.07.091
http://www.ncbi.nlm.nih.gov/pubmed/21831372
http://dx.doi.org/10.2337/diacare.28.1.27
http://www.ncbi.nlm.nih.gov/pubmed/15616229
http://dx.doi.org/10.1515/pteridines-2018-0013
http://www.ncbi.nlm.nih.gov/pubmed/30705520
http://dx.doi.org/10.4103/jfmpc.jfmpc_283_20
http://dx.doi.org/10.14219/jada.archive.2006.0404
http://dx.doi.org/10.1111/idj.12467
http://dx.doi.org/10.4103/jfmpc.jfmpc_286_19
http://dx.doi.org/10.1111/j.1600-0757.2011.00425.x
http://www.ncbi.nlm.nih.gov/pubmed/22909104
http://dx.doi.org/10.17135/jdhs.2020.20.3.178
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Data and Participants 
	Procedures 

	Results 
	Discussion 
	Conclusions 
	References

