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Abstract

Background: We examined the Korean adults’ experience with dental implants and analyzed its association
with various socioeconomic factors.

Methods: This study was based on the participants enrolled in the 2013-2015 KNHANES. Using the variables
associated with dental implant treatment experience and other socioeconomic factors, we evaluated the statisti-
cal significance and potential associations between the dental implant treatment experience and its related fac-
tors. The final analysis in this study was performed on adults aged 20 yr and over. It comprised 4,893 subjects
in the year 2013, 4,431 subjects in 2014, and 4,430 subjects in 2015.

Results: An increasing number of individuals had reported undergoing dental implant treatment. An older age
was associated with a higher likelihood of undergoing dental implant treatment, particularly in adults aged =240
years. Additionally, the likelihood was higher in individuals with a greater income level, low-level of educational
background, and married status. Factors that were observed to influence dental implant treatment experience
included age, education level, income level, marital status.

Conclusion: Our analysis confirmed the growing accessibility to dental implants among Korean adults and an
association between dental implant treatment experience and socioeconomic factors. We recommend a
healthcare policy on dental implants that considers relevant socioeconomic factors, in order to provide dental
implant treatment to individuals who are in absolute need of treatment.
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Introduction
The history of dental implant surgery in Korea coming rapidly widespread in the 2000s. Along
starts in the early 1990s with the procedure be- with Israel and Italy, Korea has one of the great-
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est numbers of dental implants per 10,000 popu-
lation (1). Teeth loss requires prosthetic treat-
ments including fixed artificial dentures, partial or
complete dentures, or dental implants to help
patients recover dental functions. The Korea Na-
tional Evidence-based healthcare Collaborating
Agency reported an aging-associated increase in
the need for dental implants and prosthetics (2).
While the need for dental prosthetics varies based
on the location and the number of lost teeth,
dental implants have the advantage of being in-
dependently placed without affecting adjacent
teeth. Because it is difficult to care for removable
and fixed partial prostheses in the area of tooth
loss, about 74% of them require new treatment
within 15 years (3). Pjetursson et al. found that
more than 90% of patients who received dental
implant treatments were satisfied with their func-
tionality and aesthetics (4).

In Korea, dental implants were first included in
the list of procedures covered by the National
Health Insurance in July 2014. During the early
stages, coverage was limited to elderly individuals
(275 yr old), And, the scope of subjects gradually
expanded to over 70 yr of age in 2015 and to
over 65 yr of age in 2016 (5).

Socioeconomic inequality was a factor that influ-
enced the experience of fixed and removable
dental prosthetic treatment (6). Age, gender, de-
gree of education, and income have been identi-
fied as factors influencing implant treatment de-
cisions (7). The effectiveness of dental health in-
surance in Korea varies with age and income
quintile (8).

The U.S. Medicare system provides health insur-
ance coverage only for certain aspects of dental
treatment for the elderly population aged =65 yr,
and the majority of dental care services, including
dental implants, are not covered. Thus, the ma-
jority of the eldetly population in the U.S. relies
on private insurance for these uninsured dental
care services (9). Meanwhile, the U.K.’s National
Health Service provides dental care services but
does not include implants (10). Similarly, Japan’s
Social Health Insurance does not cover ortho-
dontic treatment and dental implants (11). Thus,
the coverage for dental implants available in Ko-
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rea is a rather unusual practice with respect to the
public health insurance programs across the
world. Despite the fact that the National Health
Insurance in Korea has allowed for remarkable
expansion of the beneficiary group for dental im-
plants, the vulnerable population who actually
need dental implants, such as individuals with
poor oral health and economic status, may not
have adequate access to oral health management
services because of the 30%-50% deductible
payments and restrictions on coverage. Mean-
while, the increase in Korea's implant experience
is corroborated by prior research (12,13). None-
theless, there has been no attempt to examine the
differences in the experience with dental implants
vis-a-vis socioeconomic status or the association
between dental implants and socioeconomic fac-
tors in the Korean adult population. This created
a severe gap in the evidence supporting the as-
sumption that the vulnerable population and el-
derly individuals still experienced disadvantages
in insurance coverage for dental implants, and
resolution of this inequality in oral health man-
agement remains elusive.

In Korea, the Ministry of Health and Welfare and
the Korea Centers for Disease Control and Pre-
vention (KCDC) annually perform the Korea
National Health and Nutrition Examination Sut-
vey(KNHANES) to assess the health and nutri-
tional status of the Korean population and pro-
duce statistical data for national health policies
(14). KNHANES includes the data on the pres-
ence of dental implants confirmed via oral exam-
ination, along with data on various sociodemo-
graphic characteristics. Analysis using this data-
base facilitated adequate assessment of the asso-
ciation between the dental implant treatment ex-
perience and socioeconomic factors in Korean
adults.

Socioeconomic factors lead to differences in the
degree of experience with dental implant treat-
ment. Therefore, we aimed to reveal previously
undefined baseline data regarding the correlation
between dental implants and socioeconomic fac-
tors, in order to improve inequalities in the use of
and access to health and medical services during
dental implant treatments.
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Methods

Data source and study population

The analysis in this study was based on the data
obtained from 2013-2015 KNHANES. Accord-
ing to the protocol on data use, raw data were
obtained from the KNHANES website.
KNHANES, managed by KCDC, performs the
assessment and provides the statistics on the par-
ticipants’ health conditions, including smoking
and drinking status, physical activities, and obesi-
ty-related information, as requested by the WHO
and Organization for Economic Cooperation and
Development (OECD). Every year, 20 families
from 192 districts are selected through random
sampling, and approximately 10,000 individuals
aged =1 year from these families are analyzed.
The survey is further categorized into health ex-
amination, health-related questionnaire, and nu-
tritional examination.

The final analysis in this study was performed on
adults aged 20 yr or older who completed an oral
examination, a health survey, and a nutrition sur-
vey. Moreover, among the total targets, non-
response missing values for variables were ex-
cluded. Therefore, the sample size was 4,893 sub-
jects in 2013, 4,431 subjects in 2014, and 4,430
subjects in 2015.

Calibration training

Dentists serving as oral epidemiologists undergo
appropriate training to become specialists in an
oral examination (public health dentistry) prior to
participating in KNHANES. The kappa value,
showing inter-observer agreement among the
investigators who evaluated dental health, ranged
from 0.81 to 0.98 (15-17). The kappa value is a
statistical indicator measuring the degree of
agreement between the two investigators. In the
survey conducted by the investigator, the match
is checked based on the Gold Standard.

Variable selection
The 6th oral examination survey was performed
by the dentists serving as oral epidemiologists.
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Oral examination was performed on subjects
with dental implants/prosthetics aged one year or
over. The examination findings included dental
condition and need for treatment, prosthetic
condition and the need for treatment, periodontal
diseases status, and fluorosis

Patients’ implant treatment experience was as-
sessed through an oral examination. Before the
examination was initiated, the patient was asked
to answer the following questions in order to
identify the presence of an implant: “Have you
ever had an implant?” and “In which area of the
jaw did you receive the implant treatment?” The
answers to these questions were taken into con-
sideration during the oral examination. The pres-
ence of an implant was assessed by dividing the
pre-examination question results into that of the
upper and lower jaw (18).

The variable implants status was coded as “zero”
or “one or more” for maxillary and mandibular
implants. This was recorded to generate the de-
pendent variable implant treatment experience.
Furthermore, various socioeconomic factors in-
cluding Gender(Male/Female), Age(20-39/40-
59/60-79+), Area of residence(City, Rural), Edu-
cation level(=Middle school/ High
school/=College), Income level(Low/ Low-
Middle/ Middle-High/ High) Marital sta-
tus(Married/ Unmarried), National health insur-
ance status(National health insurance/ National
medical care), Private health insurance status(Yes,
No) and Occupation(Manager, professional
workers/ Administrative workers/ Service and
sales workers/ Workers in agriculture, fishery,
and forestry/ Workers in machine-handling
skills/ Labor workers/, Homemaker and Inoccu-
pation) were selected as independent variables.
Among the independent variables, national health
insurance status was coded as ‘“National health
insurance” and “National medical care”. In Ko-
rea, the beneficiaries of medical care usually
comprise people in vulnerable groups.

Method of analysis

The 2013-2015 KNHANES data were analyzed
using STATA 13.0, a statistical analysis software
package. The Chi-Square test was performed to
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evaluate if the association between dental implant
treatment experience and its related factors was
significant. Moreover, to examine further the as-
sociation between dental implant treatment expe-
rience and socioeconomic factors and the effects
of related factors in-depth, complex samples lo-
gistic regression analysis was performed. The
analysis outcomes were shown using the odds
ratio and 95% confidence interval.

E'thical review

We utilized data from the 6th (2013-2015)
KNHANES, comprising of a series of surveys
targeting human participants by the Korean gov-
ernment to promote public welfare. We thus ob-
tained approval for this study from the Institu-
tional Review Board (Approval No. 2013-
07CON-03-4C, 2013-12EXP-03-5C).

Results

An increasing number of Korean adults reported
a prior experience of undergoing dental implant
treatment, with the proportion of individuals in-
creasing from 9.9% in 2013 to 12.2% in 2014 and

13.3% in 2015. One of the variables that fol-
lowed a similar trend in the 2013-2015 surveys
was an age-associated increase in dental implant
experience.

From the year 2013-2014, the rate of the dental
implant treatment experience for patients in their
40s and 50s was twice that of those in their 20s
and 30s. Patients in their 60s or older had three
times higher dental implant treatment experience
compared to those in their 20s and 30s. In 2015,
the rate of treatment for patients in their 40s and
50s was three times higher than those in their 20s
and 30s, while that of patients in their 60s and
older was four times higher compared to those in
their 20s and 30s. Furthermotre, the dental im-
plant treatment experience was more common in
participants with greater income and lower edu-
cation levels. Married participants were more
likely to receive dental implants as compared to
unmattied ones, and those with health insurance
coverage were more likely to undergo dental im-

plant treatment than those receiving medical care
benefits (Table 1).

Table 1: The distribution of subjects who have experienced dental implant in 2013~2015 year

Classification N 2013 year N 2014 year N 2015 year
N Wt%t P N Wt%t P N Wt%t P
Total 4893 524 99 4431 601 12.2 4,430 679 13.3
Gender
Male 2,069 251 11.0 * 1,827 258 12.8 1,912 291 12.7
Female 2,824 273 8.8 2,604 343 11.7 2,518 388 13.9
Age
20~39age 1,440 76 5.1 o 1,225 78 6.4 o 1,110 66 5.6 o
40~59age 1,909 219 113 1,647 225 13.5 1,723 268 15.7
60~79+age 1,544 229 155 1,559 298 19.9 1,597 345  21.0
Area of residence
City 3,914 415 9.7 3,600 499 12.5 3,590 555 13.3
Rural 979 109 104 831 102 10.8 840 124 13.3
Education level
<Middle school 1,679 188 11.0 1,557 217 13.9 * 1,545 262 16.2 o
High school 1,670 172 9.3 1,429 216 12.6 1,416 222 13.0
>College 1,544 164 9.6 1,445 168 10.8 1,469 195 11.6
Income level
Low 962 82 8.7 o 826 78 8.7 o 819 105 11.9
Low-Middle 1,278 117 8.1 1,123 146 10.8 1,080 149 12.3
Available at:  http://ijph.tums.ac.ir 321


http://ijph.tums.ac.ir/

Iran J Public Health, Vol. 51, No.2, Feb 2022, pp.318-326

Middle-High 1,264 134 9.0 1,272 185 13.0 1,215 197 13.0

High 1,389 191 128 1,210 192 14.3 1,316 228 14.9
Marital status

Married 4201 487 111 o 3836 582 14.5 ok 3,778 642 15.7 ok

Unmarried 692 37 5.1 595 19 3.4 652 37 4.5
National health insurance status

National 4,727 520 10.1 o 4275 593 12.4 4261 670 13.6 o

health insurance

National 166 4 2.7 156 8 5.8 169 9 4.9

medical care
Private health insurance status

Yes 3,626 396 9.7 3261 456 12.8 3,317 521 13.6

No 1,267 128 10.4 1,170 145 9.9 1,113 158 12.3
Occupation

Manager, profes- 607 70 10.5 581 58 9.5 602 73 10.0 *

sional workers

Administrative 455 42 10.1 404 49 10.9 425 65 12.9
workers

Service and sales 640 72 10.5 542 75 12.3 525 68 11.9

workers

Workers in agri- 214 31 13.5 244 35 14.2 240 46 18.5

culture, fishery,

and forestry

Workers in ma- 485 55 111 412 51 11.9 425 67 14.6

chine-handling

skills

Labor workers 453 37 8.0 385 57 14.4 408 58 11.9

Homemaker/ In- 2039 217 9.0 1,863 276 13.2 1,805 302 14.7

occupation

“P<0.05, "P<0.01, " P<0.001, t Weighted value

Table 2 shows the results of the complex samples
logistic regression analysis that examined the as-
sociations between dental implant treatment ex-
perience in Korean adults and socioeconomic
factors. In all surveys from 2013-2015, dental
implant treatment experience became significant-
ly more prevalent with an increase in age and
higher household income, but this significance

was relatively weaker vis-a-vis education level.
And, the difference in dental implant treatment
experience narrowed slightly from 2014 to 2015
but remained statistically significant for the mari-
tal status. These findings suggested unequal ac-
cess to dental implant treatments between differ-
ent groups of the population (Table 2).

Table 2: Odds ratios of dental implant treatment experience among groups categorized by socio-economic factors

Classification 2013 year 2014 year 2015 year
Odds Ratio (95% CI) Odds Ratio (95% CI) Odds Ratio (95% CI)
T T T
Age
20~39age Ref. 1.000 Ref. 1.000 Ref. 1.000
40~59age 2.476(1.631-3.759)" 1.532(1.096-2.142) 2.582(1.766-3.776)"
60~79+age 5.136(3.217- 8.199)™ 3.603(2.499-5.195)"" 4.737(3.099-7.240)""
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Education level
<Middle school
High school

0.692(0.496- 0.966)"
0.889(0.675- 1.170)

ZCollege Ref. 1.000

Income level
Low 0.500(0.339-0.738) =
Low-Middle 0.572(0.426-0.769)"**
Middle-High 0.678(0.516-0.892)
High Ref. 1.000

Marital status
Married Ref. 1.000
Unmarried 0.879(0.524-1.472)

0.889(0.638-1.240)
1.203(0.911-1.590)
Ref. 1.000

0.343(0.227-0.518) ™
0.592(0.436-0.803)*
0.838(0.640-1.096)
Ref. 1.000

Ref. 1.000
0.310(0.175-0.547)""

0.819(0.601-1.1106)
1.021(0.793-1.3106)
Ref. 1.000

0.557(0.396-0.783)
0.696(0.520-0.932) *
0.871(0.672-1.128)
Ref. 1.000

Ref. 1.000
0.550(0.342-0.884)"

“P<0.05, *P<0.01, **P<0.001, tAdjusted for Gender, Age, Education level, Income level, Marital status, Na-

tional health insurance status
Discussion

This analysis aimed at investigating potential as-
sociations between dental implant treatment ex-
perience and socioeconomic factors in the Kore-
an adult population (=20 yr old) using data from
2013-2015 KNHANES. Our study represents an
attempt at providing evidence to better guide the
insurance coverage policies for dental implants by
analyzing the dental implant treatment experience
and the socioeconomic status of Korean individ-
uals who actually underwent dental implant pro-
cedures as observed in the KNHANES data.

The analysis demonstrates a steadily increasing
proportion of Korean adults with dental implant
experience, from 9.9% in 2013 to 12.2% in 2014
and 13.3% in 2015. While this upward trend can
partly be attributed to the health insurance cover-
age for dental implant procedures applicable to
the eldetly population (270 yr old), the number
of existing teeth was decreasing and the number
of extracted teeth was increasing in the popula-
tion. According to the KNHANES data, the av-
erage number of intact natural teeth in the elderly
(265 yr old) Korean population remained steady
at approximately 16 teeth in the last 6 yr (mean
values in 2013: 16.8 in males and 16.1 in females)
(19), but did not meet the standard of 21 natural
teeth or more as outlined by WHO(20). On the
other hand, the expansion of the dental implant
market has probably contributed to the trends in
dental care services. According to the market sta-
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tistics for dental implants published by the Korea
Health Industry Development Institute, the an-
nual average rate of growth of Korea’s dental im-
plant market has been about 12.9% in recent five
years (2012-2016) (21). This rapid expansion of
the dental implant market could be the cause of
increased dental care due to a wider choice of
material. Nonetheless, with the expansion of
health insurance coverage, growth of the dental
implant market, and rapid population aging, the
demand for dental implants in Korea will contin-
ue to grow. Adults of the younger generation in
their 20s and 30s have less dental implant experi-
ence, probably due to their relatively younger age
and absence of symptoms of chronic dental dis-
eases (l.e., periodontal diseases). However, the
older generation (40-50s and 60-70s) is prone to
dental diseases and changes (i.e., tooth loss) due
to chronic periodontal diseases or accumulated
dental diseases. A previous study (22) has report-
ed a steady increase in outpatients presenting
gingivitis and periodontal diseases associated with
aging among individuals in their 40s to =80s,
with the level of this increase most remarkable in
the 40s. These findings suggest that dental im-
plant treatment experience is more in individuals
aged =240 yr due to increased incidences of teeth
loss. Therefore, it is crucial to identify the age
group with greater demand for dental implants
and adjust the age-related scope of health insur-
ance coverage appropriately.

Individuals with greater household income were
more likely to have undergone dental implant
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treatment. This finding was confirmed in a previ-
ous study (23) that reported that individuals with
greater level of income clearly exhibited more
experiences of dental implant procedures. More-
over, the subjects with a lower level of education
exhibited more instances of dental implants expe-
rience. In the elderly population, there were limits
to cost and surgery intervention (24). A previous
study (23) associated a higher likelihood of eden-
tulism with a lower level of education, which
supports our findings under the assumption that
these individuals would require dental implants to
replace lost teeth. Moreover, the higher the in-
come level, the higher the use of implants by the
elderly in Korea (25). The higher the socioeco-
nomic level, the higher the prevalence of im-
plants in American adults (26). In addition, tooth
loss was more prevalent in socially and economi-
cally vulnerable people (27). From July 2018, the
deductible payment rate for implants has been
reduced to 30% (28). Although this change is a
positive sign, without policies that consider soci-
oeconomic factors, those individuals with the
absolute need for dental implant treatment will
probably still be denied treatment.

In Korea, particular efforts were made to rein-
force the guarantee of providing prosthetic
treatment for the elderly as a public service, in
order to provide relief from their poverty prob-
lems and restore their oral function. According to
the 2017 National Health and Nutrition Exami-
nation Survey, the rate of limited oral function

among the elderly (aged 65 yr and older) was 45.8%

and the rate of chewing discomfort was 42.9%,
thereby constituting one in two affected patients
(29). While the rate of oral health problems in the
elderly is high, some of them are unable to re-
ceive essential dental services due to financial and
policy issues (30).

As an active countermeasure against tooth loss in
the elderly, national health insurance coverage for
their dentures and implants was initiated in 2012
and 2014, respectively. However, this health in-
surance cover is applied uniformly without any
differentiation based on socioeconomic charac-
teristics. According to this study, it is necessary to
review the policies that can benefit the elderly
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population belonging to vulnerable groups in the
lower socioeconomic demographic.

We observed differences in the dental implant
treatment experience of participants of different
socioeconomic statuses. Similar to our findings,
socioeconomic factors have been confirmed by
several previous studies as an important variable
determining the utilization of dental care services
(31,32). Additionally, while it was observed that
the rate of implant treatment experience increases
with age, socioeconomic factors should also be
considered in order to enable universal access to
medical care.

An in-depth discussion is necessary to address
potential problems arising with a “one-size-fits-all”
approach of insurance coverage for dental im-
plant treatment, despite its aim of facilitating the
recovery and rehabilitation of oral function in
elderly individuals without considering their
unique socioeconomic characteristics.

Due to the cross-sectional nature of this study
and lack of information on the location of dental
implants, in-depth analysis for different types of
teeth could not be performed. Nevertheless, our
study is meaningful in that it examines changes in
the adult implant experience in Korea and identi-
ties its relationship with socioeconomic factors.
Further research is needed to examine the corre-
lation between the implant experience and tooth
incidence rates, and to identify the association
between the implant experience and systemic dis-
ease-related factors. We recommend that future
studies be conducted to assess the correlation
between dental implant treatment experience and
tooth extraction.

Conclusion

For dental implant insurance policy in South Ko-
rea to be beneficial for the majority of the popu-
lation, it is important to understand the oral con-
ditions of the beneficiaries more carefully and
consider their socioeconomic factors. This is the
starting point to move towards a well-designed

policy.
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