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populations: analysis of representative Korean Community
Health Survey Data (2011–2015)

Young-Eun Jang1, Chun-Bae Kim2 and Nam-Hee Kim3

1Department of Dental Hygiene, The Graduate School, Yonsei University, Seoul, Korea; 2Department of Preventive Medicine, Wonju College
of Medicine, Yonsei University, Wonju, Korea; 3Department of Dental Hygiene, Wonju College of Medicine, Yonsei University, Wonju, Korea.

Objectives: This study aimed to explore the influence of dental insurance coverage on access to preventive periodontal
care. Data were extracted from the 2011, 2013 and 2015 Korean Community Health Surveys conducted by the Korea
Centers for Disease Control and Prevention. Materials and methods: This study was designed as a 5-year time series
analysis using secondary data. Trends in the utilisation rate of dental scaling services before and after the introduction of
insurance coverage for dental scaling were evaluated, and the influence of dental insurance coverage on access to preven-
tive periodontal care was assessed. Results: In the 4 years after 2011, the utilisation rate of scaling services increased by
12.3%. The increase in the utilisation rate from 2011 to 2015 was greater for participants ≥ 65 years old and 45–64
years old compared with those who were 19–34 or 35–44 years old. The odds ratios (ORs) for using scaling in 2011,
2013 and 2015 were 0.9, 1.1 and 1.5, respectively, for participants with healthy gingiva. For elderly participants with
gingival bleeding, the utilisation rate of scaling services increased after 2015 with ORs of 0.8, 0.9 and 1.2 for 2011,
2013 and 2015, respectively. Conclusions: Insurance coverage for dental scaling positively influenced access to preventive
care for periodontal disease in middle-aged and elderly individuals. In the future, the long-term contributions of dental
insurance coverage to the prevalence of periodontal disease and oral health disparities should be evaluated.
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INTRODUCTION

Periodontal disease is a chronic condition experienced
by most middle-aged and elderly individuals world-
wide1,2, and has negative effects on general health3–5.
The severity of periodontal disease increases with age,
and the lack of timely prevention or treatment can
result in pain, discomfort while chewing, and tooth
loss, as well as impaired psychosocial functioning and
economic burden1,6. Thus, periodontal disease is a
major chronic health problem that impairs the quality
of life in middle and old age7.
Dental scaling is, in some instances, considered to

be a preliminary step in periodontal disease treatment
and is also sometimes intended to prevent the disease.
In Korea, it refers to supra-gingival scaling, which is
used as a non-surgical periodontal treatment aimed at
preventing periodontal disease and treating early peri-
odontitis through the removal of plaque and calculus,
as well as reducing inflammation8,9. Since 2013, the

government of South Korea has guaranteed insurance
coverage for dental scaling procedures as a part of a
national health policy objective to decrease the preva-
lence of periodontal disease and reduce health dispari-
ties. Guaranteed health insurance is one of the factors
that can improve accessibility to health services by
reducing the economic burden, thereby enabling uni-
versal access to medical and dental services10. Access
to health care services is need-based and can be
defined in several different ways11. Accessibility is
defined as the opportunity, or the convenience of con-
sumers or communities, to use appropriate services in
proportion to their needs12,13, whereas financial acces-
sibility is defined as the relationship between the price
of services and the willingness and ability of users to
pay for the services without facing unfavourable eco-
nomic consequences of health-related costs14.
In the past, the benefits of health insurance in Korea

were limited to severe diseases, including disability or
death. Recently, however, the scope of health insurance
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has expanded to include common diseases and diseases
that impose a considerable social burden. As a result of
the insurance coverage in Korea, the cost incurred by
patients for dental scaling has markedly decreased. This
policy was implemented with the aim of improving eco-
nomic accessibility by reducing the patient-borne cost
from a previous amount of $50 to approximately $10.
It covers the use of the scaling service once a year for
individuals older than 19 years nationwide. Further-
more, to avail of the guaranteed services, no precondi-
tions are required. The dentist directly receives the
patient’s contribution toward the cost and the remain-
ing amount from the insurance company15.
According to a recent report on the outcomes of

this insurance policy, the number of residents who
underwent dental scaling increased by 10%16. How-
ever, scaling is more common in populations with
higher incomes, education and occupational status,
even after the introduction of insurance coverage17,18.
Therefore, it is difficult to conclude that the increased
rate of scaling use is solely a consequence of the den-
tal insurance policy for preventive periodontal care or
a reduction in health disparities.
To determine whether health insurance effectively

lowers the economic ceiling and improves accessibility
to dental services, it is necessary to determine whether
the service use has increased in the entire population.
However, this investigation alone is insufficient; it is
also necessary to verify that dental service use has
increased within the population that actually requires
the services. Although the utilisation has increased fol-
lowing implementation of the new health insurance
policy, the finding that the benefits of insurance are
mainly utilised by individuals with higher incomes
and education levels17,19 suggests the presence of bar-
riers to avail the services that have not yet been elimi-
nated by current policies. The present study
considered both factors, which are increased access to
dental care and access by individuals who are in
actual need of this service.
In this study, the hypothesis that the insurance pol-

icy improves treatment accessibility for individuals
with actual need was tested. First, the effect of intro-
ducing dental insurance on the utilisation rates for
middle-aged and elderly populations was assessed.
Gingival bleeding is an early sign of periodontitis and
represents a major risk indicator for the onset and
progression of periodontitis20,21; therefore, the use of
the scaling services by individuals with gingival bleed-
ing and healthy gingiva was investigated to explore
whether the use was for preventive purposes.

MATERIALS AND METHODS

This study was designed as a 5-year time series analy-
sis using secondary data. Data extracted from the

2011, 2013 and 2015 Korean Community Health Sur-
veys (CHSs), which were conducted by the Korea
Centers for Disease Control and Prevention (KCDC),
were analysed.
The KCDC uses a systematic researcher education

system to minimise bias during the survey. In addi-
tion, the quality of data is carefully controlled
through a regional monitoring system.
Community Health Surveys provide data that can be

used to plan, implement, monitor and evaluate commu-
nity health promotion and disease prevention pro-
grammes. The CHS standardised questionnaire was
jointly developed by the KCDC staff, a health indicator
standardisation subcommittee, and health officials from
16 metropolitan cities and provinces with 253 regional
sites22. The KCDC conducts quality control test–retest
procedures for the CHS questionnaires23.
Interview questionnaires are prepared based on

common questionnaires and protocols, for 800–1,000
subjects, in the 253 public health centre regions nation-
wide, and are administered for 3 months, from August
to October every year. Data are collected at the same
time every year to facilitate yearly comparisons
between the results. The August–October interval was
selected because people working in the agriculture and
fishery industries are relatively less busy and can spare
time for the questionnaires during this period.
The primary sample units (PSUs) were the 253 pub-

lic health centres across the Republic of Korea. Data
were sampled in proportion to the sampling probabil-
ity for each PSU, based on the number of households
and the sample size; therefore, the data are representa-
tive of the national population. First, 253 counties
were sampled by probability-proportional-to-size sam-
pling. Then, households were sampled by systematic
sampling, and family members ≥ 19 years old were
included. The study was undertaken after explaining
the details to the participants and obtaining their writ-
ten consent. In accordance with ethical guidelines, the
KCDC initiated data collection after a study review
and approval by the institutional review board at the
KCDC (2011-05CON-04-C, 2013-06EXP-01-3C) and
the Institutional Review Board for Human Research,
Yonsei University Wonju Severance Christian Hospital
(CR317323). The research was conducted according
to the Medical Association Declaration of Helsinki
(version, 2008) and its later amendments.
A total of 659,614 participants were included, com-

prising 228,956 participants from the 2011 survey,
228,691 from the 2013 survey, and 228,039 from the
2015 survey.
The survey was conducted using face-to-face com-

puter-assisted personal interviews. The survey was con-
ducted by five–six interviewers in each area, and overall
approximately 1,300 interviewers were engaged in con-
ducting the nationwide survey. The interviewers were
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selected and trained according to strict criteria for each
public health centre. The interviewers were retrained
on receiving feedback that was based on the training
results from KCDC training guidelines and pro-
grammes.
To confirm the reliability of the interview results,

researchers from another survey institution randomly
sampled and conducted phone interviews with 10%
of participants within 3 days. These results were used
as quality controls for the interviewers.
The primary dependent variable was the annual

percentage of participants who underwent scaling (i.e.
the utilisation rate of scaling services). This variable
was derived by calculating the percentage of ‘yes’
responses to the question: ‘Have you received scaling
in the last 1 year?’ Here, scaling referred to the
removal of plaque, calculus, nicotine and stains from
tooth surfaces, and did not include whitening.
The primary independent variable was self-reported

periodontal symptoms. Participants were asked ‘How
is your periodontal (gum) health?’ and were instructed
to select the most severe of the following options:
tooth mobility, swelling, calculus, bleeding and
healthy gums. This question was adapted from the
Community Periodontal Index of Treatment Needs
(CPITN) scale24. The scores for the CPI are as fol-
lows25: 0, healthy periodontal condition; 1, gingival
bleeding; 2, calculus and bleeding; 3, shallow peri-
odontal pockets (4–5mm); and 4, deep periodontal
pockets (≥ 6mm).
The reason for scaling was categorised as ‘preven-

tion’ or ‘treatment’ according to the symptoms of
each participant. While ‘healthy (1)’ and ‘gingival
bleeding (2)’ were considered to require prevention,
‘calculus (2),’ ‘swelling (3)’ and ‘mobility (4)’ were
considered to require treatment. The validity of self-
reported symptoms is comparable to clinical examina-
tions for assessing periodontal health26. Furthermore,
when large-scale data, representative of community
residents, are collected, self-reported questionnaires
are economical and convenient; in addition, the sub-
jective individual symptoms are more relevant to the
use of dental services compared with the diagnoses of
periodontal health by a dental clinician20,27,28.
Accordingly, use of a self-reported questionnaire is a
valid method of analysis for this present study.
To examine trends in the utilisation rate of scaling

services, the mean values between each year of the
survey were compared. Descriptive statistics were cal-
culated to determine the distribution of the dependent
variable according to confounding variables. To anal-
yse the relationships between scaling and self-reported
periodontal symptoms (healthy/bleeding and mobility/
swelling/calculus), t-tests and one-way ANOVA were
used. To determine the odds ratios (ORs) for the utili-
sation rates of scaling services of middle-aged and

elderly participants, multivariable logistic regression
analysis of the effects on the independent variable rel-
ative to the 19–34-year-old population were per-
formed, after adjusting for factors, including sex, age,
education, income and occupational status, that are
known to affect dental treatment utilisation29. The
precision of these factors was determined based on
95% confidence intervals (CIs). The OR graph uses
unweighted values to confirm the actual range of CIs.
All statistical analyses were performed using PASW
statistics ver. 23.0 (SPSS, Chicago, IL, USA). The type
1 error was 0.05.

RESULTS

In the 4 years after 2011, the utilisation rate of scaling
services in the study sample increased by 12.3%. The
increase of 8.7% from 2013 (33.9%) to 2015
(42.6%), after the introduction of dental insurance
coverage, was greater than the increase of 3.6% from
2011 (30.3%) to 2013, before the coverage (P < 0.05).
With regard to age, the increase in the utilisation

rate of scaling services from 2011 to 2015 was greater
for participants ≥ 65 years (19.4%) and 45–64 years
(12.9%) than for those 19–34 years (9.2%) and 35–
44 years (9.5%). In particular, between 2013 and
2015 there was a considerable increase of 14.7% and
8.3% for participants ≥ 65 and 45–64 years old,
respectively (P < 0.05).
For participants ≥ 65 and 44–64 years old, the

increase in the utilisation rate of scaling services was
greater after the introduction of insurance coverage
(2013–2015: 14.7% and 8.3%, respectively) com-
pared with before insurance coverage (2011–2013:
4.7% and 4.6%, respectively; Table 1).
As shown in Table 2 and Figure 1, the utilisation

rate of scaling services was the highest for healthy
participants (71.1%–73.5%), followed by that for
those with gingival bleeding (9.9%–10.2%). Partici-
pants with tooth mobility had the lowest utilisation
rate for scaling services (3.0%–3.3%).
The ORs for the utilisation rate of scaling services

by age category according to self-reported periodontal
symptoms were calculated. The likelihood of using
scaling (OR) increased for participants ≥ 65 years old
in 2013 and 2015. There was no notable change for
participants who were 44–64 years old (Figure 1).
The utilisation rate of scaling services for healthy

participants ≥ 65 years old increased after 2013. Com-
pared with the 19–34-year-old group, the healthy
elderly group exhibited ORs of 0.9 (CI: 0.88–0.99),
1.1 (CI: 1.01–1.12) and 1.5 (CI: 1.43–1.57) for scal-
ing utilisation in 2011, 2013 and 2015, respectively.
For elderly participants with gingival bleeding, the
utilisation rate of scaling services increased after 2015
with ORs of 0.8 (CI: 0.67–0.92), 0.9 (CI: 0.7–1.0)
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and 1.2 (CI: 1.02–1.33) for 2011, 2013 and 2015,
respectively (P < 0.05).
For healthy participants 44–64 years old, the utilisa-

tion rate of scaling services was similar in 2011 (OR:
1.7, CI: 1.65–1.77), 2013 (OR: 1.7, CI: 1.63–1.75)
and 2015 (OR: 1.7, CI: 1.62–1.73). Similar findings
were observed for middle-aged participants with gin-
gival bleeding [2011 (OR: 1.4, CI: 1.33–1.61), 2013
(OR: 1.4, CI: 1.27–1.53) and 2015 (OR: 1.4, CI:
1.31–1.55)].
For both elderly and middle-aged participants, there

was no difference between men and women with
respect to the utilisation rate of scaling services
according to self-reported periodontal symptoms (P >
0.05).

DISCUSSION

This study evaluated the trends in the utilisation rate
of scaling services before and after the introduction of
insurance coverage for dental scaling, and assessed the
influence of this access on preventive periodontal care
utilisation. After the introduction of the insurance
coverage, the utilisation rates of scaling services

increased for the middle-aged and elderly populations,
who are at higher risk for periodontal disease; accord-
ing to the analyses, the utilisation rate increased consid-
erably for elderly participants with healthy gingiva or
gingival bleeding. These results are consistent with the
interpretation that dental insurance contributed, at
least in part, to improved accessibility to preventive
periodontal care. The fact that participants with
healthy gingiva or gingival bleeding exhibited increased
utilisation of the service can be interpreted as overuse
or the moral hazards of insurance coverage; however, if
the objective of a health insurance policy is to improve
accessibility to health services, then its fundamental
goal has been achieved.
The use of scaling services increased during the

study period. However, this may not be the result of
expanding health insurance services. The prevalence
of periodontal disease has been gradually increasing
in Korea30. The elderly population has also increased,
which may have affected the study results. Despite the
implication of an increase in scaling services due to
both these reasons, this study aimed to examine
whether the scaling services covered by the health
insurance policy were used as a preventative measure

Table 1 Distribution and utilisation rates of scaling services according to demographic and socioeconomic charac-
teristics in a Korean population between 2011 and 2015

2011 2013 2015

n (%) Scaling services
utilisation

rate % � SE

n (%) Scaling services
utilisation

rate % � SE

n (%) Scaling services
utilisation

rate % � SE

Total 228,956 30.3 � 0.01 228,619 33.9 � 0.01 202,039 42.6 � 0.01
Sex
Men 102,930 (49.5) 30.1 � 0.01 102,675 (49.5) 33.9 � 0.01 92,629 (49.6) 41.9 � 0.01
Women 126,026 (50.5) 30.5 � 0.01 125,944 (50.5) 34.0 � 0.01 109,410 (50.4) 43.3 � 0.01

Age (years)*
19–34 43,382 (28.4) 31.3 � 0.01 41,016 (27.4) 34.0 � 0.01 39,843 (26.3) 40.5 � 0.01
35–44 44,032 (22.5) 34.5 � 0.01 40,495 (21.4) 37.9 � 0.01 37,888 (20.3) 44.0 � 0.01
45–64 85,084 (34.9) 33.7 � 0.01 85,673 (35.9) 38.3 � 0.01 83,040 (37.1) 46.6 � 0.01
Over 65 56,458 (14.2) 13.3 � 0.01 61,435 (15.3) 18.0 � 0.01 41,268 (16.3) 32.6 � 0.02

Occupation*
Professional administrative 4,704 (2.7) 44.3 � 0.04 3,629 (2.1) 50.4 � 0.05 3,655 (2.2) 55.3 � 0.05
Expert and office worker 37,427 (22.3) 40.9 � 0.01 39,678 (23.8) 43.2 � 0.01 40,029 (24.1) 50.3 � 0.01
Service and sales worker 28,525 (13.7) 32.9 � 0.02 27,979 (13.8) 36.6 � 0.02 29,013 (14.5) 43.4 � 0.02
Agriculture, forestry, fishery 30,410 (4.4) 15.6 � 0.02 30,692 (4.3) 18.7 � 0.03 22,533 (3.9) 29.4 � 0.04
Technical, labour, unemployed 40,450 (19.5) 27.0 � 0.01 40,819 (19.3) 30.7 � 0.01 38,227 (19.3) 39.0 � 0.01
Soldier, student, housewife 56,823 (26.3) 28.5 � 0.01 54,828 (25.4) 32.2 � 0.01 45,482 (24.1) 41.0 � 0.01
Not employed 30,291 (11.1) 18.4 � 0.01 30,868 (11.3) 22.4 � 0.01 22,765 (11.9) 34.4 � 0.02

Education*
Elementary 61,509 (14.5) 12.1 � 0.01 60,258 (13.6) 15.0 � 0.01 37,600 (12.6) 26.3 � 0.02
Middle 26,851 (9.3) 25.0 � 0.02 26,154 (8.9) 29.0 � 0.02 22,296 (8.5) 38.2 � 0.02
High 67,134 (31.4) 29.9 � 0.01 65,505 (30.4) 34.1 � 0.01 62,423 (30.1) 40.7 � 0.01
College 72,987 (44.8) 37.6 � 0.01 76,433 (47.1) 40.3 � 0.01 79,422 (48.8) 47.5 � 0.01

Monthly income ($)*
under 1,000 47,653 (14.8) 16.2 � 0.01 45,036 (12.8) 18.5 � 0.01 33,657 (12.0) 27.9 � 0.02
1,001–2,000 37,492 (18.2) 29.2 � 0.01 34,141 (15.4) 29.0 � 0.01 33,281 (13.6) 36.4 � 0.02
2,001–3,000 33,469 (19.2) 31.0 � 0.01 32,992 (17.2) 33.2 � 0.01 39,472 (19.2) 39.5 � 0.01
3,001–4,000 19,945 (12.5) 33.8 � 0.02 21,327 (12.1) 36.7 � 0.02 35,015 (19.0) 43.1 � 0.01
Over 4,001 72,831 (35.3) 37.1 � 0.01 87,316 (42.5) 40.0 � 0.01 58,561 (36.2) 49.9 � 0.01

n (%) denotes actual n (weighted %). Mean � SE denotes weighted %.
*P < 0.001.
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in line with its purpose, the prevention of periodontal
care. The fact that patients with this symptom exhib-
ited increased utilisation of scaling services is suffi-
cient evidence of utilisation of the services for
preventive purposes31.
In the present study, we initially examined whether

the utilisation rate of scaling services increased after
the implementation of dental insurance coverage.
Then, with a focus on patients who should be using
the service, we assessed whether the utilisation rate of
services had increased for the middle-aged and elderly
patients. Finally, the influence of dental insurance cov-
erage on access to preventive periodontal care was
explored. We also investigated whether scaling ser-
vices were accessed more often by individuals with
gingival bleeding or healthy gingiva, compared with
those with more advanced symptoms. The

interpretation of the results rests on the assumption
that bleeding is always an early sign of periodontitis.
A subgroup analysis exploring differences in the

utilisation rate of scaling services by age group and
periodontal symptoms yielded that both age and peri-
odontal symptoms were associated with differences in
the utilisation rates, which had increased after the
introduction of insurance coverage for scaling ser-
vices. In particular, the utilisation rate of scaling ser-
vices was increased for the middle-aged and elderly
patients with healthy gingiva or gingival bleeding.
It was confirmed that dental insurance coverage

resulted in increased use of services to prevent peri-
odontal disease and that these services were being
accessed by the individuals in need of such proce-
dures. From 2011 to 2015, the utilisation rate of scal-
ing services for the study cohorts ≥ 65 and 44–64

Figure 1. Findings of the multivariable logistic regression analysis according to self-reported periodontal symptoms in a Korean population between
2011 and 2015. OR, unweighted, adjusted odds ratio (sex, age, income, education, occupation); CI, 95% confidence interval. Statistically significant based

on the multivariable regression analysis. a* (ref): 19–34 years; b: 35–44 years; c: 45–64 years; d: 65+ years.
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years old increased by 14.7% and 8.3%, respectively.
Thus, a considerable increase in utilisation by the
middle-aged and elderly groups can be considered as
an encouraging result; this finding indicates that cov-
erage yields increased access by middle-aged and
elderly patients who are at higher risk for periodontal
disease (Table 1).
The fact that the utilisation rate of scaling services

increased more for middle-aged and elderly patients
than for younger patients can be interpreted as evi-
dence for the increasing interest in periodontal disease
prevention among middle-aged and elderly patients,
as well as a change in health behaviour related to
periodontal disease control. However, scaling treat-
ment in middle-aged and elderly patients can lead to
further periodontal treatment, resulting in increased
dental insurance expenditures. Therefore, the earlier
use of scaling services by younger individuals with
healthy periodontal tissue should be encouraged as a
preventive health measure. Furthermore, individuals
should be instructed not to overlook early symptoms,
such as gingival bleeding.
The finding that insurance coverage improved

access to dental services is consistent with the findings
of case studies conducted outside Korea32. When
insurance coverage is guaranteed, community resi-
dents with disease or symptoms can visit the hospital
without experiencing a financial burden10. Moreover,
due to increase in screening the cancer detection rate
has increased, including detection of cancers in
women33–35. In addition, dentist visits increase when
dental insurance coverage is guaranteed36,37; however,
opposite findings have also been reported. Insurance
coverage does not improve accessibility or financial
protection against catastrophic expenditures. How-
ever, compared with uninsured households, insured
households do have greater accessibility38.
The increase in the utilisation rates of scaling ser-

vices for the middle-aged and elderly patients was
expected. The prevalence of periodontal disease
increases between 45 and 64 years old39,40; therefore,
the increased utilisation rates of scaling services can
be interpreted as evidence of increased interest in
periodontal disease for patients in this age range41.
Moreover, the increased utilisation rates of scaling
services in elderly patients ≥ 65 years old can be
explained by the increased utilisation of dental ser-
vices by the elderly. In Korea, insurance coverage
has been provided since 2012 for dental implants
and denture treatment in patients ≥ 75 years old42,
and was extended in 2017 to patients ≥ 65 years old,
which is thought to have resulted in a gradual
increase in dentist visits by elderly patients. Further
evidence is provided by the fact that the OR of 0.9
for scaling services utilisation in 2011 had increased
to 1.5 by 2015.

For participants with healthy gingiva or gingival
bleeding, the increased utilisation rates of scaling ser-
vices after the implementation of insurance coverage
can be interpreted in two different ways. From a posi-
tive perspective, increased interest in periodontal dis-
ease among elderly patients may have increased the
use of dental services, thereby resulting in increased
accessibility to appropriate services for the individuals
in need. From a negative perspective, the utilisation
may have increased as a result of use by individuals
with good periodontal health (who were already using
dental services) for preventive care, which could rep-
resent overuse or moral hazards.
Generally, individuals with high perceived suscepti-

bility are more interested in their health, so they more
frequently use services to prevent periodontal dis-
ease43. However, participants with tooth mobility,
swelling or calculus would also receive scaling treat-
ment as a preliminary procedure before periodontal
treatment. Therefore, scaling for these participants is
a component of periodontal treatment rather than a
preventive care measure. These individuals are more
likely to show less dental treatment use compared
with healthy individuals without severe periodontal
symptoms for reasons that include financial burden,
lack of awareness regarding disease severity and
dental phobias44. The use of scaling when the peri-
odontal tissue is still healthy or when gingivitis is rela-
tively mild is important for preventing periodontal
disease20,31. Accordingly, education and awareness
regarding the symptoms of periodontal disease, such
as bleeding, are important to increase the perceived
susceptibility of middle-aged and elderly populations.
In this study, it was found that dental insurance

coverage positively influenced access to preventive
periodontal care in the middle-aged and elderly partic-
ipants. However, verification of whether access to
these services was redundant as a result of skewing
toward a specific population was not possible. There-
fore, it cannot be definitively concluded that dental
insurance effectively contributes to improved access.
Improved assessments of the effectiveness of insurance
coverage could be accomplished by eliminating dispar-
ities in health care accessibility and determining equal-
ity in access, prior to discussing the effectiveness of
health insurance coverage.
The present study has some limitations. First, self-

reported data based on scaling services used in the
previous year and current self-reported periodontal
symptoms were analysed; therefore, response or inter-
viewer bias may have been introduced45. Moreover,
surveys conducted through 1:1 face-to-face interviews
have a large impact on the quality of the data. It is
possible that interviewer bias or common human
error impacted the results, despite quality control
measures.
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Next, the use of cross-sectional data is a limitation.
Whether symptoms developed after scaling or were
present before scaling was not determined. It is also
unknown whether the patient independently requested
scaling or if the dentist recommended it. Moreover,
the means of measurement may change over time, and
parts of documents may be missing or be non-repre-
sentative; these are a few of the limitations of using
secondary data.
Third, the CHS data did not include a cohort sam-

ple; therefore, the follow-up results did not follow the
same sample. Additionally, access to dental care,
which may vary from year to year, was not consid-
ered. And, only increased utilisation of dental services
and access to the required service (preventive scaling)
for populations in need (middle-aged and elderly
adults) was considered; therefore, it was not possible
to evaluate any inequality in access to services or
determine whether a service was fairly distributed.
Determination in retrospect, and based on patient self-
reports, whether scaling was used for prevention or
treatment can also be flawed.
Finally, we did not include individuals who do not

use scaling services or their reasons for the non-use; this
is a major limitation of the study and cannot be easily
addressed. Further research is required to address this.
Moreover, it is difficult to isolate insurance coverage as
the only affecting factor. However, the purpose of this
study was to focus on the periodontal symptoms of the
individuals using scaling services. Specifically, for indi-
viduals with complaints such as bleeding or calculus,
scaling is used for the prevention of periodontal disease,
while in people with complaints of periodontal symp-
toms, such as swelling or mobility, scaling is considered
as periodontal care.
Despite these limitations, this study contributes to

the literature because it used 5-year Korean CHS data,
which are representative of the national population,
to demonstrate that dental insurance coverage has a
positive effect on access to preventive periodontal care
in middle-aged and elderly adults.

CONCLUSION

A positive association of insurance coverage for dental
scaling with access to preventive care for periodontal dis-
ease in middle-aged and elderly Koreans was established.
Subsequent studies should evaluate the long-term contri-
butions of dental insurance coverage to reductions in the
prevalence of periodontal disease in association with pre-
ventive care and reduction in oral health disparities.
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