J Korean Soc Dent Hyg 2025;25(2):113-23
https://doi.org/10.13065/jksdh.2025.25.2.3

M) pISSN :2287-1705
Susiler €ISSN ©2288-2294

Original Article

Changes in factors affecting dental care use among older
adults in Korea: KNHANES 2013-2022

Hye-Sook Choi
Department of Dental Technology, Kyungdong University

Corresponding Author: Hye-Sook Choi, Department of Dental Technology, Kyungdong University, 815 Gyeonhwon-ro, Munmak-eup, Wonju-
si, Gangwon-do, 26495, Korea. Tel: +82-33-738-1304, Fax: +82-33-738-1209, E-mail: chs@kduniv.ac.kr

ABSTRACT

Objectives: Unmet dental care needs are a major cause of oral health deterioration among older adults. This study aimed to
explore ways to improve access to dental care by comparing trends in unmet dental care needs over several years. Methods:
Using data from the Korea National Health and Nutrition Examination Survey (KNHANES), we identified factors related to unmet
dental care at each survey point from the 2013-2022, with a four-year interval. The study participants for the sixth, seventh,
eighth, and ninth waves were 1,375, 1,632, 1,735, and 1,666 older adults, respectively. Results: From 2013-2022, unmet dental
care showed statistically significant differences according to sex (p<0.05), health checkups (p<0.05), and chewing discomfort
(p<0.05). Multiple logistic regression analysis showed that chewing discomfort was a statistically significant (p<0.001) factor
influencing unmet dental care needs over the past decade. Conclusions: The study findings indicated that chewing discomfort
has consistently influenced unmet dental care, and comprehensive measures to improve access to dental care for the older
population are needed.
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Introduction

As global aging accelerates, it is projected that by 2050, the population of individuals aged 65 and older will reach approximately
16% of the total population [1]. This demographic shift is causing various social changes in the healthcare and public health sectors
[2], and there is a growing need for social foundations and institutional measures to support healthy aging.

Despite the improvement in economic levels and advances in medical technology in South Korea, the population continues to
suffer from oral diseases [3]. In response, the government has been gradually expanding dental care services, such as dental
sealants, dentures for the elderly, and implants, to improve oral health [4]. However, despite these efforts, unmet healthcare needs
due to socio-economic factors have been reported in several studies [5,6], with particular concern about the high rate of unmet
dental care among older adults [7]. According to the 2018 National Health and Nutrition Examination Survey (KNHANES), the
annual untreated medical care rate was 8.8% in the medical field, while it was 31.9% in the dental field, indicating a relatively high
rate of unmet dental care [8]. This unmet dental care ultimately increases the prevalence of oral diseases and is considered a major
cause of oral health deterioration [9]. Moreover, unmet dental care has been reported to negatively impact various aspects beyond
oral health, including systemic health, nutritional status, mental health, quality of life, and economic burden [10].

Unmet medical care refers to situations in which individuals do not receive healthcare services that they either desire or that
healthcare professionals consider necessary. This includes not only disease treatment but also disease prevention and health
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promotion [11]. When examining the main factors of unmet dental care, studies abroad have mainly identified income and
insurance status as key factors [12]. In South Korea, the main factors contributing to unmet dental care include high out-of-pocket
costs and a lack of awareness about the importance of early treatment for oral diseases, leading to delayed treatment. It has been
reported that the rate of unmet dental care is particularly high among socio-economically vulnerable groups [13,14].

However, most domestic studies to date have focused on single-year or specific group-based analyses, with few studies comparing
trends over specific periods. Therefore, this study aims to identify significant factors associated with unmet dental care at each
survey period from 2013 to 2022, using the representative data from the National Health and Nutrition Examination Survey
(KNHANES), and to explore ways to improve access to dental care by comparing these trends.

Methods

1. Study participants and methods

The Korean National Health and Nutrition Examination Survey (KNHANES) is a nationwide cross-sectional survey conducted
annually by the Korea Disease Control and Prevention Agency. This study used data from the Ist year of the 6th (2013), 7th (2016),
8th (2019), and 9th (2022) surveys. This study obtained approval from the Institutional Review Board (IRB), considering the collection
of human-derived materials and the provision of raw data to third parties. However, the 7th cycle, 1st year was conducted without
IRB approval based on the opinion of the Institutional Review Board of the Korea Disease Control and Prevention Agency (According
to Article 2, Paragraph 1 of the Bioethics and Safety Act and Article 2, Paragraph 2, Subparagraph 1 of its Enforcement Rules, this
study was classified as government-led research for public welfare, which does not require IRB). The study participants included
1,375 older adults aged 65 and older from the 6th wave, 1,632 from the 7th, 1,735 from the 8th, and 1,666 from the 9th wave, all of
whom were selected for analysis.

2. Research tools

This study utilized the health survey data from the KNHANES to identify factors associated with unmet dental care at each survey
point from the 1st year of the 6th (2013) to the 1st year of the 9th (2022) survey, with a 4-year interval.

The dependent variable was ‘unmet dental care,” defined as responses of ‘Yes’ to the question about whether dental care was
received or not. The independent variables were selected based on socio-demographic characteristics (gender, cohabitation status,
income level, education level, national health insurance, economic activity), health-related psychological and behavioral factors
(alcohol consumption, smoking, stress, aerobic physical activity, health checkups), and oral health-related factors (use of oral
hygiene products, chewing discomfort, and oral checkups). The socio-demographic variables were analyzed based on gender (male,
female), cohabitation status (living with, not living with), income level (high, upper middle, lower middle, low), education level
(elementary, middle school, high school, college or above), national health insurance coverage (local, workplace, medical aid), and
economic activity status (yes, no).

Health-related psychological and behavioral factors were analyzed in terms of alcohol consumption (yes, no), smoking history
(has smoked, has not smoked), stress level (low, high), and level of aerobic physical activity (low, high).

Oral health-related factors were analyzed by the use of oral hygiene products (yes, no), presence of chewing discomfort (yes, no),
and oral checkups (yes, no).

3. Data analysis
This study conducted complex sample statistical analysis using the SPSS Program (ver. 22.0; IBM Corp., Armonk, NY, USA)
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statistical program. Prior to analysis, stratification, clustering, and weights were applied according to the guidelines for statistical
analysis of the National Health and Nutrition Examination Survey data.

The characteristics of socio-demographic, health-related psychological and behavioral factors, and oral health related factors
were analyzed using frequency and chi-square test. Logistic regression analysis was performed to identify the factors influencing
unmet dental care. The statistical significance level was set at 0.05.

Results

1. General characteristics

The characteristics of the respondents are shown in <Table 1>. Regarding socio-demographic characteristics, the percentage of
females was higher (2022: 56.3%, 2019: 57.1%, 2016: 57.8%, 2013: 58.6%). The percentage of respondents living with others was high
(2022: 79.1%, 2019: 79.3%, 2016: 79.9%, 2013: 78.4%), and family income was predominantly low (2022: 41.9%, 2019: 46.1%, 2016:
49.5%, 2013: 52.6%). The education level was mainly at or below elementary school (2022: 46.6%, 2019: 53.1%, 2016: 59.6%, 2013:
67.8%), and the majority had workplace-based health insurance (2022: 59.8%, 2019: 61.0%, 2016: 60.0%, 2013: 59.3%). The percentage
of respondents not engaging in economic activity was high (2022: 63.7%, 2019: 64.8%, 2016: 68.7%, 2013: 70.8%).

Regarding health-related psychological and behavioral factors, most respondents drank less than one drink per month (2022:
66.9%, 2019: 63.3%, 2016: 66.1%, 2013: 67.0%), had a history of smoking or had never smoked (2022: 90.5%, 2019: 89.7%, 2016: 90.3%,
2013: 88.9%), reported low stress levels (2022: 85.3%, 2019: 85.5%, 2016: 81.5%, 2013: 78.0%), and participated less in aerobic physical
activity (2022: 66.9%, 2019: 67.0%, 2016: 65.6%, 2013: 95.5%). The percentage of those receiving health checkups was relatively high
(2022: 74.3%, 2019: 72.8%, 2016: 66.5%, 2013: 64.5%).

Regarding oral health-related factors, the percentage of respondents not using oral hygiene products (such as interdental brushes)
was high (2022: 70.5%, 2019: 79.6%, 2016: 92.5%, 2013: 87.8%), those reporting chewing discomfort was significant (2022: 33.7%,
2019: 36.9%, 2016: 44.1%, 2013: 49.2%), the percentage of respondents who had received an oral checkup in the past year was
relatively low (2022: 36.6%, 2019: 28.8%, 2016: 21.2%, 2013: 18.9%), and the rate of unmet dental care was high (2022: 30.9%, 2019
24.5%, 2016: 35.8%, 2013: 31.9%).

2, Unmet dental care according to characteristics

The characteristics of unmet dental care are shown in <Table 2>. In 2022, significant differences were observed in gender,
cohabitation status, income, health checkup participation, alcohol consumption, use of oral hygiene products (interdental brushes),
chewing discomfort, and oral checkups (within the past year) (p<0.05). Among socio-demographic characteristics, males showed
statistically significantly higher rates (p=0.003), and those living with others had higher rates (p<0.001). Higher income groups also
had significantly higher rates (p=0.001). Regarding health management, those who had received a health checkup showed
significantly higher rates (p<0.001), and those who did not consume alcohol also showed higher rates (p=0.048). In terms of oral
health-related factors, those using oral hygiene products (interdental brushes) had significantly higher rates (p=0.018), those with
no chewing discomfort had higher rates (p<0.001), and those who had received an oral checkup in the past year had significantly
higher rates (p<0.001).

In 2019, significant differences were observed in gender, income, education level, health checkup participation, alcohol
consumption, stress, aerobic physical activity, use of oral hygiene products (interdental brushes), chewing discomfort, and oral
checkups (within the past year) (p<0.05). Males showed significantly higher rates (p=0.029), and those with higher income had
significantly higher rates compared to the lower income group (p=0.015). Higher education levels were also significantly associated
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Table 1. General characteristics Unit: N(%)
Characteristics Division 2022 2019 2016 2013
Socio-demographic characteristics
Gender Male 745(43.7) 723(42.9) 695(42.2) 558(41.4)
Female 921(56.3) 967(57.1) 883(57.8) 771(58.6)
Co-habitation No 393(20.9) 407(20.7) 361(20.1) 305(21.6)
Yes 1,273(79.1)  1,283(79.3)  1,217(79.9)  1,019(78.4)
Income Low 756(41.9) 800(46.1) 776(49.5) 690(52.6)
Lower-middle 497(29.6) 490(28.6) 430(25.9) 347(25.6)
Upper-middle 249(17.3) 251(16.5) 211(14.3) 164(12.9)
High 158(11.1) 138(8.8) 149(10.4) 112(9.0)
Education level Below elementary 748(46.6) 839(53.1) 894(59.6) 804(67.8)
Middle school 239(15.5) 250(16.5) 214(14.4) 159(13.1)
High school 321(22.6) 288(19.7) 233(15.7) 178(13.6)
College or higher 192(15.3) 150(10.7) 140(10.4) 74(5.5)
Health insurance Regional 580(34.8)  503(30.4)  517(33.8)  420(32.5)
Workplace 980(59.8)  1,039(61.0) 925(60.0) 764(59.3)
Medical assistance 106(5.4) 147(8.5) 97(6.2) 103(8.2)
Economic activity status Yes 593(36.3) 532(35.2) 481(31.3) 355(29.2)
No 899(63.7) 998(64.8)  1,002(68.7) 860(70.8)
Health-related psychological & behavioral factors
Alcohol consumption Drinks 1,089(66.9)  1,061(63.3)  1,008(66.1) 815(67.0)
Abstinent (less than 1 drink per month) ~ 540(33.1)  596(36.7) ~ 519(33.9)  392(33.0)
Smoking Past smoker / non-smoker 1,461(90.5)  1,492(89.7) 1,380(90.3)  1,064(88.9)
Smoker 165(9.5) 161(10.3) 146(9.7) 137(11.1)
Stress perception Low 1,394(85.3)  1,358(82.5)  1,233(81.5) 946(78.0)
High 231(14.7) 294(17.5) 289(18.5) 254(22.0)
Aerobic physical activity Low 1,013(66.9)  1,027(67.0)  975(65.6)  1,144(95.5)
High 470(33.1)  498(33.0)  506(34.4) 52(4.5)
Regular medical check-up Yes 1,113(74.3)  1,109(72.8)  1,024(66.5)  800(64.5)
No 384(25.7) 422(27.2) 480(33.5) 410(35.5)
Oral health-related factors
Oral hygiene product use No 1,165(70.5)  1,328(79.6) 1,406(92.5)  1,046(87.8)
(interdental brushes) Yes 461(29.5)  325(20.4) 120(7.5)  152(12.2)
Chewing discomfort No 1,067(66.3)  1,031(63.1) 842(55.9) 621(50.8)
Yes 557(33.7) 621(36.9) 682(44.1) 575(49.2)
Oral checkup (within past year) No 1,062(63.4)  1,192(71.2)  1,192(78.8) 964(81.1)
Yes 563(36.6) 458(28.8) 332(21.2) 232(18.9)
Unmet dental care Tes 400(30.9) 403(24.5) 418(35.8) 374(31.9)
No 852(69.1)  1,246(75.6) 802(64.2) 822(68.1)
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with higher rates compared to the lower education group (p<0.001). Regarding health management, those who had received a
health checkup showed significantly higher rates (p=0.001), those with low stress had higher rates (p<0.001), and those who engaged
in aerobic physical activity had significantly higher rates (p=0.006). In terms of oral health-related factors, those using oral hygiene
products (interdental brushes) had significantly higher rates (p<0.001), those with no chewing discomfort had higher rates (p<0.001),
and those who had received an oral checkup in the past year had significantly higher rates (p<0.001).

In 2016, significant differences were observed in gender, education level, health checkup participation, stress, use of oral hygiene
products (interdental brushes), chewing discomfort, and oral checkups (within the past year) (p<0.05). Males had significantly
higher rates (p=0.002), and those with higher education had significantly higher rates compared to the lower education group
(p=0.014). In terms of health management, those who had received a health checkup had significantly higher rates (p=0.004), and
those with lower stress had higher rates (p<0.001). Regarding oral health-related factors, those using oral hygiene products
(interdental brushes) had significantly higher rates (p<0.001), those with no chewing discomfort had higher rates (p<0.001), and
those who had received an oral checkup in the past year had significantly higher rates (p<0.001).

In 2013, significant differences were observed in gender, income, health checkup participation, stress, and chewing discomfort
(p<0.05). Males showed significantly higher rates (p=0.009), and those with higher income had significantly higher rates compared
to the lower income group (p=0.024). Regarding health management, those who had received a health checkup showed significantly
higher rates (p=0.019), and those with lower stress had higher rates (p=0.001). In terms of oral health-related factors, those without
chewing discomfort had significantly higher rates (p<0.001).

3. Factors affecting unmet dental care

The results of the complex sample multiple logistic regression analysis of factors affecting unmet dental care are shown in <Table
3>

In 2022, the factors influencing dental treatment were health checkup participation, chewing discomfort, and oral checkups
(within the past year). Those who had received a health checkup were 1.737 times more likely to receive dental treatment compared
to those who had not (p=0.006), those without chewing discomfort were 2.440 times more likely (p<0.001), and those who had
received an oral checkup in the past year were 3.352 times more likely (p<0.001), with these differences being statistically significant.

In 2019, the factors influencing dental treatment were the use of oral hygiene products (interdental brushes), chewing discomfort,
and oral checkups (within the past year). Those using oral hygiene products (interdental brushes) were 1.737 times more likely to
receive dental treatment (p=0.006), those without chewing discomfort were 2.303 times more likely (p<0.001), and those who had
received an oral checkup in the past year were 3.163 times more likely (p<0.001), with these differences being statistically significant.

In 2016, the factors influencing dental treatment were gender, stress, chewing discomfort, and oral checkups (within the past
year). Males were 1.576 times more likely to receive dental treatment (p=0.012), those with low stress were 1.744 times more likely
(p=0.003), those without chewing discomfort were 2.976 times more likely (p<0.001), and those who had received an oral checkup
in the past year were 3.497 times more likely (p<0.001), with these differences being statistically significant.

In 2013, the factors influencing dental treatment were income, health checkup participation, stress, and chewing discomfort.
Those in the high-income group were 2.324 times more likely to receive dental treatment compared to those in the low-income
group (p=0.031), those who had received a health checkup were 1.439 times more likely (p=0.042), those with low stress were 1.474
times more likely (p=0.032), and those without chewing discomfort were 2.440 times more likely (p<0.001), with these differences
being statistically significant.
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Discussion

This study analyzed data from the 6th (2013) to the 9th (2022) National Health and Nutrition Survey (KNHANES) to identify factors
influencing dental care utilization among the elderly in Korea and to provide foundational data for elderly health policies.

The analysis of unmet dental care characteristics based on the subjects’ characteristics revealed that gender, health checkup
utilization, and chewing discomfort were consistently identified as significant variables. In 2013, significant differences were
observed in gender, income, health checkups, stress, and chewing discomfort. In 2016, all these factors, except for income, showed
similar results to 2013. Additionally, education level, oral hygiene products (interdental brushes), and oral checkups (within the past
year) were added as significant factors. In 2019, the same factors that were significant in 2016 (gender, education level, health
checkups, stress, oral hygiene products, and chewing discomfort) remained significant, with income level reappearing as a factor,
and aerobic physical activity also added. In 2022, cohabitation status and monthly alcohol consumption emerged as significant
variables, while education level, stress, and aerobic physical activity were excluded.

Gender consistently showed significant differences over the past decade. Gender differences in unmet dental care are often
attributed to differences in healthcare access, economic conditions, and social roles. Women are more likely to postpone dental
treatments due to economic burdens and lack of time, particularly because of caregiving responsihilities, which lead them to
prioritize other matters over dental visits. Economic hardship was highlighted as a primary cause of unmet care [15,16]. This study
also confirmed that income was significantly correlated with dental care in 2013, 2019, and 2022, reinforcing the notion that both
gender and income are key factors in dental treatment. Previous studies have shown that women feel a greater economic burden
than men, often leading them to delay preventive dental care and regular checkups due to psychological and financial stress [15,17].
The study found higher unmet dental care rates among women, a trend that has persisted over the last decade. To address unmet
dental care for the elderly, it is necessary to examine policy support for gender differences and implement social support measures
tailored to each gender.

Oral health examinations were significantly analyzed in the surveys of 2016, 2019, and 2022, confirming that health check-ups and
oral health examinations are significant variables in dental treatment. Health checkups are vital for the early detection of diseases
and preventive actions. Previous studies have emphasized that preventive health checkups reduce unmet dental care, and
comprehensive health checkups, including oral health, are critical in ensuring timely dental treatment for the elderly[18-24]. Several
studies suggest that factors such as personal, economic, and geographical barriers to oral checkups need to be analyzed in detail to
improve dental visits and encourage preventive care [7,25]. The elderly face significant barriers to dental care due to mobility issues,
lack of information, and economic constraints. Therefore, policies such as mobile health checkups or collaboration with local
communities to offer checkups in frequently visited places by seniors would be beneficial.

Chewing discomfort has also been a consistent factor influencing unmet dental care over the past decade. Previous studies [16,19]
also found that those with chewing discomfort are more likely to have unmet dental care, which aligns with the results of this study.
The elderly often lack the resources or information to resolve dental issues such as pain or discomfort, leading to unmet needs [26].
Moreover, the elderly face significant challenges due to physical and mental health decline, loss of economic capacity due to
retirement, and higher medical costs [27]. Such unmet healthcare can lower an individual’s quality of life and have negative impacts
on mental health. Therefore, chewing discomfort and unmet healthcare go beyond just oral health issues and can significantly
affect overall physical, mental, and social well-being. As the elderly population continues to grow, the incidence of unmet dental
care will likely rise. Therefore, comprehensive strategies are necessary to improve dental care accessihility for the elderly.

Dental care utilization in Korea has steadily evolved over the past decade, with an increase in elderly utilization due to aging
population concerns and the expansion of the health insurance system [28]. Recent trends suggest that access to dental care is
influenced by various socio-economic factors. However, elderly populations still exhibit limited utilization of dental care, with
factors such as gender, health checkups, and chewing discomfort continuing to have significant impacts. To address this issue, it is
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necessary to introduce facility-based health check-up or mobile screening vehicles to provide regular oral health check-ups at
public institutions, welfare centers, and elderly facilities that seniors frequently visit. Additionally, policies should be strengthened
to offer comprehensive screening services, including oral health, as part of existing health check-ups, enabling preventive health
management. In the past, elderly dental care utilization was mostly focused on treating symptoms or functional rehabilitation.
However, as perspectives on healthy life expectancy change and there is a growing demand for improved quality of life, there is a
need to shift from treatment-focused services to a more integrated approach of treatment, prevention, and health promotion for
oral health. To increase dental service utilization among the elderly, it is essential to establish a policy support system and reform
the system to enhance accessibility and effectiveness.

The limitations of this study include the fact that it is a cross-sectional study rather than a cohort study, making it difficult to
establish causality. Additionally, due to changes in survey criteria and items according to the KNHANES cycle, some necessary
variables may not have been considered. Therefore, it is deemed necessary to conduct further analyses incorporating a wider range
of variables. Nevertheless, this study is meaningful in that it identifies the factors influencing dental care utilization among Korean
older adults over a 10-year period from 2013 to 2022 and suggests directions for oral health policy.

Conclusions

This study utilized data from the Health Survey of the Korea National Health and Nutrition Examination Survey (KNHANES) from
the first year of the 6th period (2013) to the first year of the 9th period (2022), to identify factors related to unmet dental care by
conducting surveys every 4 years.

1. Over the 10 years (2013-2022), unmet dental care showed statistically significant differences in gender (p<0.05), health checkup
utilization (p<0.05), and chewing discomfort (p<0.05).

2. In 2013, gender, income, health checkup utilization, stress, and chewing discomfort were statistically significant (p<0.05).

3. In 2016, gender, education level, health checkup utilization, stress, use of oral hygiene products (interdental brushes), chewing
discomfort, and oral checkups (within the last year) were statistically significant (p<0.05).

4.Tn 2019, gender, income, education level, health checkup utilization, alcohol consumption, stress, aerobic physical activity, use
of oral hygiene products (interdental brushes), chewing discomfort, and oral checkups (within the last year) were statistically
significant (p<0.05).

5. In 2022, gender, cohabitation status, income, health checkup utilization, alcohol consumption, use of oral hygiene products
(interdental brushes), chewing discomfort, and oral checkups (within the last year) were statistically significant (p<0.05).

6. The multiple logistic regression analysis of factors affecting unmet dental care showed that the chewing discomfort variable
was statistically significant in all years from 2013 to 2022 (p<0.001).

The results of this study showed that the chewing discomfort variable has consistently been an influencing factor for unmet
dental care over the past 10 years. Therefore, it is believed that comprehensive measures to improve dental care accessibility for the
elderly population are necessary to facilitate early disease detection and treatment.
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