Asian Nursing Research 20 (2026) 129—-136

Contents lists available at ScienceDirect

ASIAN NURSING RESEARCH

Asian Nursing Research

ELSEVIER journal homepage: www.asian-nursingresearch.com

Research Article

Exploring Factors Affecting Oral Health Changes Among Community- = f)
Dwelling Older Adults: A Retrospective Study T

Yoonjung Ji," * Eunkyung Kim,” " * SangA Lee,”> Taewha Lee®

1 College of Nursing, CHA University, 120, Haeryong-ro, Pocheon-si, Gyeonggi-do 11160, South Korea
2 College of Nursing, Eulji University, 712, Dongil-ro, Uijeongbu-si, Gyeonggi-do 11759, South Korea
3 Mo-Im Kim Nursing Research Institute, College of Nursing, Yonsei University, 50-1, Yonsei-ro, Seodaemun-gu, Seoul 03722, South Korea

ARTICLE INFO SUMMARY
Article history: Introduction: In the era of longevity, oral health has become increasingly important for maintaining the
Received 17 February 2025 quality of life of older adults. However, the factors that influence their oral health remain unclear. Given

Received in revised form
29 August 2025
Accepted 29 September 2025

that oral health tends to decline with age, it is crucial to identify the early predictors of changes in the
oral health of older adults. Therefore, this study identified the factors influencing changes in the oral
health of Korean older adults.

Methods: This retrospective study used nationally representative panel data from the 2018 and 2020

sglwtferglst:h waves of the Korean Longitudinal Study of Aging. The study population of 3859 individuals aged 65
quality of life years or older was divided into four groups (good-good, good-poor, poor-good, and poor-poor groups)
retrospective studies based on changes in their oral health as assessed by the Geriatric Oral Health Assessment Index. Data
secondary data analysis were analyzed using multinomial logistic regression to examine factors influencing changes in oral

health, with the good-good group set as the reference category.
Results: Individuals in the Poor-Poor group were the highest in number (33.7%). Factors affecting oral
health changes included age, education level, body weight status, diabetes, heart disease, depression,
cognitive impairment, and Medical aid coverage. Being underweight or overweight and having cognitive
impairment contributed to declining oral health. Depression showed a dual association, being linked to
both improvement and persistence of poor oral health. Furthermore, diabetes, heart disease, being
underweight, and insufficient healthcare coverage perpetuated poor oral health. These factors explained
29.9% of the variance in oral health changes among older adults.
Conclusion: Study findings highlight the need for multi-level actions in clinical care, community health
promotion, and policy to expand dental insurance. Future research should extend longitudinal analyses,
address unmet oral health needs, and draw cross-national insights to inform strategies and policies for
healthy aging.
© 2026 Korean Society of Nursing Science. Published by Elsevier BV. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

The number of individuals aged 65 years or older is substan-
tially growing [1], and the pace of aging is expected to increase
unprecedentedly [2]. Korea, in particular, is witnessing excep-
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Oral health is indispensable because of its pivotal role in
essential functions, such as eating, speaking, and smiling [3], and is
closely linked to overall health and well-being [4]. However, nat-
ural tooth loss and persistent oral conditions, such as dental caries
and periodontal diseases, become prevalent among older in-
dividuals [5]. These issues pose challenges to fulfilling funda-
mental daily activities, including chewing and communicating,
contributing to subsequent physical and psychosocial issues [5].
Furthermore, as oral diseases advance, they diminish an in-
dividual’s quality of life (QoL) and increase healthcare expenses
[6]. A longitudinal study of older individuals in the US found that
tooth loss increases the risk of cardiovascular disease and respi-
ratory mortality. This highlights the significance of oral health in
enhancing the survival prospects of older individuals [7].

With the growing emphasis on healthy aging, many studies
have examined the determinants of older individuals’ oral health.
Demographic characteristics such as age, sex, education level, and
marital status have consistently been identified as important fac-
tors influencing oral health disparities [8,9]. Health-related be-
haviors, including smoking and drinking, are also strongly linked
to oral health outcomes [8,10], with smoking in particular recog-
nized as a risk factor for problems such as toothache and chewing
difficulties [9]. Oral health is further associated with physical and
psychological health [11]. Poor oral health has been found to
correlate with body mass index (BMI) [8,12] and chronic condi-
tions such as diabetes, heart disease, and impaired physical func-
tion [13—16]. In addition, age-related medical conditions,
including arthritis and palsy, can make oral hygiene maintenance
more challenging [17]. Mental health also plays a role as older
adults with depression are more likely to experience poor oral
health [8,18]. From a cognitive perspective, social deprivation
resulting from mild or greater cognitive impairment is associated
with poor oral health [16,19]. Environmental and structural factors
such as health insurance significantly influence oral health. Having
dental insurance increases the likelihood of dentist visits and is
associated with better oral health [20], while being uninsured is
linked to poor oral and systemic health [21].

These findings suggest that older adults’ oral health is influ-
enced by individual attributes, such as demographics, health be-
haviors, and health conditions, as well as insurance support.
Additionally, self-perceived health does not determine physical
health; rather, physical health is influenced by individual and
environmental factors, such as insurance coverage [22]. However,
the impact of these factors on older adults’ oral health remains
unknown. Furthermore, despite numerous studies on older peo-
ple’s oral health, most have applied a cross-sectional design. A
longitudinal approach is needed to capture early predictors of
subsequent oral health changes and identify vulnerable groups
among older adults [23]. Therefore, this study investigated the
factors affecting changes in older adults’ oral health from indi-
vidual and insurance coverage perspectives. The results of this
study are expected to help develop preventive and risk assessment
oral health policies.

Methods
Study design and data source

This study employed a retrospective design using secondary
longitudinal data from the 2018 and 2020 waves of the Korean
Longitudinal Study of Aging (KLoSA) [24]. The retrospective aspect
refers to the use of pre-existing panel data that had already been
collected for other purposes, while the longitudinal aspect reflects
the analysis of changes in oral health between two survey waves.
We retrospectively identified individuals aged 65 years or older

who completed oral health items in both waves and analyzed
baseline characteristics in relation to subsequent oral health
changes. The KLoSA is a nationally representative biennial panel
survey of Korean residents aged 45 years or older, employing
multistage stratified sampling since 2006 to address health chal-
lenges in the rapidly aging population.

Study population

Participants were drawn from the seventh wave (2018) of the
KLoSA, which included 6940 individuals—6136 existing panel
members and 804 newly recruited respondents. Among them,
4325 individuals aged 65 years or older were identified. Of these,
3859 completed oral health-related items in both the seventh
(2018) and eighth (2020) waves.

Measurements

Changes in oral health

Changes in oral health were assessed using the Geriatric Oral
Health Assessment Index (GOHAI), which was developed by
Atchison and Dolan in 1990 to evaluate oral health [25]. The GOHAI
comprises 12 items assessing oral health across four domains:
functional limitations, pain and discomfort, psychological impact,
and behavioral impact. All items are rated on a Likert scale ranging
from 0 (always) to 5 (never), and Items 3, 5, and 7 are reverse-
coded. The sum of all item scores makes the total score, and
higher scores indicate better oral health-related QoL. The Cron-
bach « of the GOHAI was .83 at the time of its development [25]
and .87 in this study.

As no consensus exists regarding the optimal cutoff score for
the GOHAI [26], we adopted the median score of 36 as the
threshold in this study, consistent with prior research [27—-29].
Participants with a GOHAI score >36 were classified as having
good oral health, whereas those with a score <36 were classified as
having poor oral health. Based on their oral health status in the
seventh and eighth waves, participants were categorized into four
groups: (a) good-good (GG: >36 in both the seventh and eighth
waves), (b) good-poor (GP: >36 in the seventh wave and <36 in the
eighth wave), (c) poor-good (PG: <36 in the seventh wave and >36
in the eighth wave), and (d) poor-poor (PP: <36 in both the sev-
enth and eighth waves).

Demographic characteristics

The demographic variables included in this study were age, sex,
education level (primary or below, or secondary or above), and
marital status [married or unmarried (encompassing single, wid-
owed, and divorced individuals)].

Health-related behaviors

The health-related behaviors assessed in this study were
smoking (never smoked, former smoker, or current smoker),
drinking (never drank, former drinker, or current drinker), and the
number of dental treatments received since the last survey.

Health conditions

The health conditions assessed were comorbidities, BMI,
depression, and cognitive function. To determine comorbidities,
the respondents were asked about the presence of diagnosed
chronic conditions (specifically hypertension, diabetes, heart dis-
ease, and arthritis or rheumatoid arthritis). BMI was calculated by
dividing weight (in kilograms) by height (in square meters) and
categorized as underweight (BMI <18.5), normal (18.5 < BMI
<23.0), or overweight (BMI >23.0) based on the criteria
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recommended by the World Health Organization for the Asian
population [30].

Depression was determined using the Korean Center for
Epidemiologic Studies Depression-10 scale (10 items) [31], which
asks how often one experienced depressive symptoms during the
past week. There are four response options: just a little bit (less
than a day), sometimes (one or two days), often (three or four
days), and always (five to seven days). The responses of “just a little
bit” and “sometimes” were assigned O points and the responses of
“often” and “always” were assigned 1 point. A total score of four or
more was considered indicative of depressive symptoms [32]. The
Cronbach « of the scale was .80 at the time of its development [31]
and .79 in this study.

Cognitive function was assessed using the question “Have you
ever been diagnosed with dementia (such as senile dementia and
Alzheimer’s disease)?” Those who answered “yes” or “cognitive
impairment” were included in the cognitive impairment group.

Health insurance

Regarding health insurance, we assessed the type of insurance,
which was divided into national health insurance and medical aid.
Among these, the medical aid system guarantees access to
essential medical services and those that maintain the QoL of
people who are unable to make a living or have lost their economic
ability [33], similar to Medical aid or Medicare in the US [34].

Data analysis

Descriptive statistics were used to summarize the data.
Continuous variables were presented using means and standard
deviations and categorical variables using frequencies and per-
centages. Chi-square tests and one-way analysis of variance were
conducted to investigate differences in demographic characteris-
tics, health-related behaviors, health conditions, and health in-
surance among the four groups of oral health changes. Factors
influencing changes in oral health were examined by considering
demographic characteristics, health-related behaviors, health
conditions, and health insurance. Given that the categories among
the groups lacked natural ordering, a multinomial logistic
regression model was employed with the GG group as the refer-
ence group. The final multivariate model included variables that
had a p value <.10 in univariate analyses. All analyses were per-
formed using SPSS/WIN 26.0 (IBM Corp., Armonk, NY, USA), and
statistical significance was set at a p value <.05.

Results
Characteristics of the study population

The mean score for oral health was 34.60 + 7.30. The mean age
of the study population was 75.12 + 6.84 years (Table 1), and the
GG and PP groups were the youngest and oldest, respectively, with
a statistically significant difference. In the total study population,
more than half individuals were female (58.5%), married (69.2%),
had up to primary education (53.3%), and had never consumed
alcohol (53.9%). The most common comorbidity was hypertension
(54.9%), and diabetes and heart disease accounted for 24.9% and
12.2% of the cases, respectively. Most individuals were overweight
(54.5%) and 12.7% had depressive symptoms. Regarding health
insurance, 4.8% were receiving Medical aid.

Compared to the other three groups, the GG group had younger
individuals, more females, more educated, married, fewer under-
weight individuals, fewer depressive symptoms, and a lower
prevalence of hypertension, diabetes, heart disease, arthritis or
rheumatoid arthritis, and cognitive impairment. Differences in age

and oral health among the groups were assessed using Scheffé’s
post hoc test. There were differences between the GG and PP
groups, and the GP and PG groups differed partially.

Changes in the mean score for oral health across groups

In the total study population, the difference in the mean score
for oral health (from the seventh to the eighth wave) was statis-
tically significant at —2.21 + 8.55, suggesting that their oral health
improved as time went by (t = —16.07, p <.001) (Table 2). The GG
and GP groups showed significant declines in oral health, whereas
the PG group showed a steep improvement. The PP group main-
tained their oral health with no significant changes in the mean
score (Figure 1).

Factors associated with changes in oral health

The final multinomial logistic regression model demonstrated
an acceptable fit [35] as evidenced by a significant likelihood ratio
test (% = 253.334, df = 120, p < .001). The model’s explanatory
power was moderate, with a Nagelkerke pseudo R? of .299, a Cox
and Snell R? of .279, and a McFadden R? of .122. The GG group was
more likely to be younger [GP: odds ratio (OR) = 1.03, 95% confi-
dence interval (CI) = 1.02—1.05; PG: OR = 1.02, 95% CI = 1.00—1.04;
PP: OR = 1.06, 95% CI = 1.04—1.07] and have up to primary educa-
tion (GP: OR = 1.26, 95% CI = 1.02—1.54; PG: OR = 149, 95%
Cl = 1.18—1.89; PP: OR = 1.63, 95% CI = 1.34—1.98) compared to the
other three groups. The GP group was more likely to be under-
weight (OR = 2.17, 95% CI = 1.18—4.00) or overweight (OR = 1.25,
95% Cl = 1.04—1.52) and have cognitive impairment (OR = 3.36, 95%
Cl = 1.28—8.81) compared to the GG group. The PG group was more
likely to have depressive symptoms (OR = 3.26, 95% Cl = 2.13—4.97)
than the GG group. The PP group was more likely to have diabetes
(OR = 1.44, 95% CI = 117—1.77), heart disease (OR = 1.35, 95%
Cl = 1.04-1.77), and depressive symptoms (OR = 2.46, 95%
Cl=1.66—3.65) and be underweight (OR = 2.04, 95% Cl = 1.16—3.57)
compared to the GG group. Additionally, the PP group was more
likely to receive Medical aid (OR = 1.83, 95% CI = 1.18—2.84) than
the GG group (Table 3 and Figure 2). In summary, determinants of
oral health changes were identified as age, level of education, body
weight status, cognitive impairment, presence of depression, dia-
betes, heart disease, and Medical aid support.

Discussion

To the best of our knowledge, this is the first study to longi-
tudinally investigate changes in older adults’ oral health and
identify its determinants using nationally representative data. By
confirming the oral health status of Korean older adults, this study
is expected to help develop tailored healthcare and governmental
policies.

This study identified oral health changes among Korean older
adults (GG = 31.4%, GP = 21.1%, PG = 13.8%, and PP = 33.7%), and
individuals in the PP group were the highest in number. The
findings of this study reveal older adults' vulnerability concerning
their oral health as the mean score for oral health was 36.79
among community-dwelling older adults with a mean age of 75.1
years, much lower than that reported in different settings. A
Malaysian study found a mean GOHAI score of 54.5 among adults
with a mean age of 63.0 years [36], while a US study involving low-
income individuals aged 62 years or older reported a score of 40.4
[37]. Our results also showed that despite belonging to the GG
group, older adults’ oral health declined rapidly over one year. This
could be due to aging-related changes in oral health [38]. Overall,
recognizing oral health as an essential part of overall health, the
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Table 1 Demographic Characteristics, Health-Related Behaviors, Health Conditions, and Health Insurance of the Study Population based on Oral Health Changes (N=3,859)

Variable

Total (N=3,859) GG?(n=1,214, 31.4%) GP® (n=814, 21.1%)

PG (n=531, 13.8%) PPY(n=1,300, 33.7%) X2 or F (p)

Mean + SD or n (%)

Demographic characteristics

Age (years) 75.12 + 6.84 72.73 + 5.90
Sex
Male 1,600 (41.5) 556 (45.8)
Female 2,259 (58.5) 658 (54.2)
Education level (years)
Primary or below (< 6) 2,057 (53.3) 488 (40.2)
Secondary or above (> 7) 1,802 (46.7) 726 (59.8)
Marital status
Married 2,671 (69.2) 943 (77.7)
Unmarried® 1,188 (30.8) 271 (22.3)
Health-related behaviors
Smoking
Never smoked 2,683 (70.0) 836 (69.4)
Former smoker 883 (23.0) 286 (23.8)
Current smoker 268 (7.0) 82 (6.8)
Drinking
Never drank 2,081 (53.9) 604 (49.8)
Former drinker 798 (20.7) 243 (20.0)
Current drinker 979 (25.4) 367 (30.2)
Number of dental treatments received 1.57 + 4.06 1.39 + 3.66
Health conditions”
Comorbidities
Hypertension 2,118 (54.9) 606 (49.9)
Diabetes 959 (24.9) 249 (20.5)
Heart disease 472 (12.2) 117 (9.6)
Arthritis or Rheumatoid arthritis 1,341 (34.7) 336 (27.7)
BMI
Normal 1,591 (42.0) 507 (41.9)
Underweight 132 (3.5) 19 (1.6)
Overweight 2,062 (54.5) 685 (56.5)
Depression 489 (12.7) 58 (4.8)
Cognitive impairment 78 (2.0) 6(0.5)
Health Insurance
Type of Insurance
National Health Insurance 3,673 (95.2) 1182 (97.4)
Medical aid 186 (4.8) 32(2.6)

74.65 + 6.71 75.06 + 6.52 77.66 + 7.01 120.51 (<.001)
d>abc bc>a

355 (43.6) 230 (43.3) 459 (35.3) 31.99 (<.001)

459 (56.4) 301 (56.7) 841 (64.7)

413 (50.7) 291 (54.8) 865 (66.5) 177.89 (<.001)

401 (49.3) 240 (45.2) 435 (33.5)

592 (72.7) 380 (71.6) 756 (58.2) 121.53 (<.001)

222 (27.3) 151 (28.4) 544 (41.8)

562 (69.2) 358 (67.8) 927 (71.9) 4.13 (.659)

192 (23.6) 129 (24.4) 276 (21.4)

58 (7.2) 41 (7.8) 87 (6.7)

430 (52.9) 279 (52.5) 768 (59.0) 40.32 (<.001)

162 (19.9) 118 (22.2) 275 (21.2)

221 (27.2) 134 (25.3) 257 (19.8)

1.81 +4.24 1.38 +4.28 1.67 + 4.20 2.34(.071)

437 (53.7) 299 (56.3) 776 (59.7) 25.13 (<.001)

203 (24.9) 111 (20.9) 396 (30.5) 38.59 (<.001)

78 (9.6) 68 (12.8) 209 (16.1) 31.00 (<.001)

277 (34.0) 178 (33.5) 550 (42.3) 60.07 (<.001)

300 (37.0) 225 (42.7) 559 (45.2) 45.81 (<.001)

28 (3.5) 17 (3.2) 68 (5.5)

482 (59.5) 285 (54.1) 610 (49.3)

56 (6.9) 76 (14.3) 299 (23.0) 219.65 (<.001)

19 (2.3) 11 (2.1) 42 (3.2) 24.30 (<.001)

783 (96.2) 512 (96.4) 1,196 (92.0) 44.88 (<.001)

31(3.8) 19 (3.6) 104 (8.0)

Note. BMI = body mass index; GG = good—good; GP = good—poor; PG = poor—good; PP = poor—poor; SD = standard deviation.

2 Unmarried: individuals include those who are single, widowed, or divorced.

b Missing data were handled using available-case analysis (pairwise deletion); therefore, sample sizes and totals may vary across variables.

Table 2 Differences in the Mean Score for Oral Health from the 7" to the 8" Wave across All Groups

Variable Groups 7t wave 8™ wave Difference t p
Mean + SD Mean + SD (7™ wave
-8™ wave)
Oral health Total (N=3,859) 34.60 + 7.30 36.81 + 8.76 -2.21 £ 8.55 -16.07 <.001
GG (n=1,214)* 4414 + 5.40 40.30 + 2.74 3.83 +5.36 24.90 <.001
GP (n:814)b 41.96 + 4.20 31.87 +£5.21 10.08 + 6.64 43.30 <.001
PG (n=531)¢ 31.38 + 5.05 39.44 + 2.17 -8.06 + 5.62 -33.03 <.001
PP (n:1,300)d 28.92 + 6.20 28.95 + 7.50 -0.04 + 7.76 -0.17 .863

a>b, ¢, d; b>c, d; c>d (p <.001); SD = Standard deviation; GG = good-good; GP = good-poor; PG = poor-good; PP = poor-poor.

government and healthcare providers (HCPs) should encourage
older individuals to prevent oral health problems [17,38]. Studies
have shown that individual counseling or community campaigns,
such as health fairs and hands-on oral hygiene instruction,
significantly improve older adults’ oral health-related QoL [37].
Such strategies should be considered to improve older adults’ oral
health and, consequently, their QoL.

Our results showed that the PP group is more likely to have
diabetes and heart disease than the GG group. We could not
establish the causal effect of chronic diseases on oral health
changes because the timeframe of these diagnoses was not
determined. While retrospective study designs can, under
appropriate conditions, provide evidence toward causal

inference, the absence of information on the timing of chronic
disease diagnoses in the KLoSA dataset precluded us from
establishing a clear temporal sequence between chronic diseases
and oral health changes. Therefore, the findings should be inter-
preted as associations rather than causal effects, highlighting the
need for future studies with more detailed temporal data and
robust longitudinal designs. Nevertheless, our results are consis-
tent with previous studies reporting that comorbidities such as
diabetes and cardiovascular diseases are associated with oral
conditions and symptoms, including dry mouth, dental caries,
periodontal disease, and salivary dysfunction [39]. More than
90.0% of the individuals with diabetes experience oral health is-
sues. However, most of them do not recognize the link between
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7th wave
time

Figure 1. Changes in oral health across the four groups.
GOHAI = geriatric oral health assessment index.

8th wave

Table 3 Factors Associated with the GG, PG, and PP Groups Using Multinomial Logistic Regression Analysis (n=3,777)

Variable GP vs. GG PG vs. GG PP vs. GG
OR 95% Cl p OR 95% Cl p OR 95% Cl p
Demographic characteristics
Age (years) 1.03 1.02—-1.05 <.001 1.02 1.00—1.04 .006 1.06 1.04—-1.07 <.001
Sex
Male 1.10 0.86—1.42 431 1.05 0.78—1.40 750 0.90 0.70—-1.15 419
Female (ref.) 1.00 1.00 1.00
Education level
Primary or below (< 6) 1.26 1.02-1.54 .026 1.49 1.18-1.89 .001 1.63 1.34-1.98 <.001
Secondary or above (> 7) (ref.) 1.00 1.00 1.00
Marital status
Married 0.99 0.78—1.25 911 0.96 0.74—-1.26 .820 0.80 0.65—1.00 .053
Unmarried (ref.) 1.00 1.00 1.00
Health-related behaviors
Drinking
Never drank (ref.) 1.00 1.00 1.00
Former drinker 0.90 0.69-1.18 468 1.04 0.77—-1.41 775 0.93 0.72—-1.20 .600
Current drinker 0.94 0.73-1.21 .645 0.99 0.74-1.33 .982 1.02 0.80—1.31 .832
Health conditions
Comorbidity
Hypertension 1.01 0.83-1.21 .940 1.15 0.92-1.43 207 1.01 0.83-1.20 978
Diabetes 1.19 0.96—1.49 110 0.86 0.66—1.13 276 1.44 1.17-1.77 .001
Heart disease 0.87 0.64—-1.19 .405 1.13 0.81-1.58 441 1.35 1.04—1.77 .024
Arthritis or Rheumatoid arthritis 1.14 0.92—-1.42 204 0.99 0.77-1.27 .968 1.10 0.90—1.35 317
BMI
Normal (ref.) 1.00 1.00 1.00
Underweight 2.17 1.18—4.00 .012 1.52 0.76—3.04 228 2.04 1.16—3.57 .012
Overweight 1.25 1.04-1.52 .018 1.03 0.82—-1.27 .809 1.09 0.80-1.15 616
Depression 0.77 0.45-1.29 321 3.26 2.13-4.97 <.001 2.46 1.66—3.65 <.001
Cognitive impairment 3.36 1.28—-8.81 .013 1.37 0.47—4.00 .554 1.26 0.50—-3.19 621
Health Insurance
Type of Insurance
National Health Insurance (ref.) 1.00
Medical aid 1.15 0.68—1.93 597 0.96 0.53-1.76 910 1.83 1.18—-2.84 .006

Note. BMI = body mass index; SD = standard deviation; OR = odds ratio; CI = confidence interval; GG = good-good; GP = good-poor; PG = poor-good; PP = poor-poor;
ref. = reference. The total sample was 3,859; 82 cases were excluded due to missing values, resulting in a final analytic sample of n = 3,777.

diabetes and oral health, and only a small proportion seek regular
dental checkups [39]. Modifying lifestyle factors, such as main-
taining blood glucose levels and practicing self-care, along with
routine dental visits focusing on reinforced oral health education
can significantly reduce oral complications associated with

diabetes [40]. In the same vein, patients with heart diseases report
poorer oral health-related QoL than those without these diseases
[41]. Considering that inflammatory and immune conditions, such as
periodontitis and poor oral hygiene, can aggravate heart diseases
[42], oral health and heart diseases evidently influence each other.
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Figure 2. Radar plot of odds ratios for factors affecting oral health changes by groups.
GG = good-good; GP = good-poor; PG = poor-good; PP = poor-poor.
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Therefore, HCPs and healthcare organizations should focus on and
screen older adults for chronic diseases, such as diabetes and heart
disease, to prevent poor oral health and, consequently, poor overall
health and well-being.

BMI was found to determine older adults’ oral health.
Compared to having a normal weight, being underweight was
associated with a 2.17-fold increase in the odds of transitioning
from good to poor oral health and a 2.04-fold increase in main-
taining poor oral health. Being overweight led to worse oral health
over one year with an OR of 1.25. BMI has been extensively
employed in epidemiological studies to evaluate older adults’
nutritional status [43]. Our findings confirm that overall nutrition
determines oral health. One study showed that inflammation-
related oral disease increases in overweight or obese individuals
[44], and they often use multiple medications for complex sys-
temic diseases, which can cause hyposalivation [45], supporting
the findings of this study. Meanwhile, being underweight may
entail undernutrition, micronutrient deficiencies [46], a weak
immune system [47], and fewer natural teeth, causing poor
masticatory performance [48]. These conditions can put under-
weight individuals at a higher risk of persistent poor oral health,
supporting the findings of this study. Oral health can affect
chewing ability, causing changes in food choices [12] and affecting
older adults’ nutritional intake [49]. However, it remains unclear
whether BMI and oral health are bidirectionally related [50]. In this
context, this study provides evidence that nutritional status
negatively impacts oral health.

This study confirms that depression is a risk factor for poor oral
health [51]. However, it also demonstrates that, despite the PG
group exhibiting a higher likelihood of depressive symptoms than
the PP group, oral health improved in the PG group. This suggests
that even older adults with depression have the potential to
improve their oral health. The results of this study present a
different perspective from that of studies confirming the rela-
tionship between oral health and depression. Research has shown
that oral health declines in cases of depression [52]. However, in
this study, depression contributed to improving one’s oral health,
suggesting that oral health can improve if depression is well
managed. Mechanisms underlying the connection between oral
health and depression remain unclear [52]. Other factors may play
arole in this relationship. For instance, poor oral health may cause
discomfort and pain, which can diminish the QoL and worsen
depressive symptoms [53]. Poor oral health can also impede social
interactions [3], which is a risk factor for depression [54].
Conversely, depression can hamper oral health as individuals with
depression are more prone to neglecting oral hygiene [55] and
engaging in less physical activity, which can cause oral health is-
sues [56]. To prevent a vicious cycle in which depression leads to
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poor oral health and vice versa, HCPs should proactively identify
and prevent depressive symptoms in older adults [55]. Even if
depression occurs, efforts to improve behaviors that can be
induced by depressive symptoms, such as personal hygiene prac-
tices (e.g., brushing teeth) and dental checkups, can contribute to
improving the QoL and oral health of older adults.

Cognitive impairment was found to worsen oral health, and its
likelihood was notably higher in the GP group than in the GG
group. This result aligns with that of studies indicating that
cognitive impairment contributes to poor oral hygiene and health
[57]. Individuals with cognitive impairment have a diminished
capacity to maintain oral health, which makes them susceptible to
dental decay and gum diseases [58]. Additionally, they encounter
challenges in accessing dental care when issues arise, which ex-
acerbates oral health decline [58]. In other words, cognitive
impairment, even in older individuals with good oral health, can
diminish their ability to manage their oral hygiene over time,
potentially deteriorating their oral health [57]. Therefore, it is
important to identify cognitive impairment and ensure continuous
monitoring and management, even among older individuals with
good oral health. Additionally, HCPs must be trained in providing
tailored healthcare to older adults with cognitive impairment.
These individuals often refuse essential care; this creates an
ethical dilemma for caregivers as they must choose between
respecting the care recipient’s autonomy and providing good care
[59]. Such dilemmas can make it difficult for caregivers to priori-
tize oral health [60].

Our results showed that Medical aid beneficiaries tend to
maintain poor oral health, which contradicts previous findings.
This raises the question of whether Korea’s Medical aid program
provides enough aid for dental care. A study conducted in the US
using nationally representative state-level data from 2014 to
2018 found a significant association between comprehensive
Medical aid benefits and increased dental care utilization among
poor older adults [61]. However, our study showed no significant
difference in dental visit frequency between the PP and other
groups. This further supports the notion that Korea’s Medical aid
program provides insufficient aid for dental care. In South Korea,
the national health insurance system and the medical aid system
aim to expand healthcare accessibility by providing continuous
coverage [62]. However, dental care coverage remains highly
restricted because of limitations in insurance finances [62]. The
extensive number of non-covered dental treatments decreases
medical accessibility for beneficiaries [62], despite the higher
prevalence of dental decay among medical aid beneficiaries [63].
Therefore, this study highlights the importance of providing
essential medical resources to medically underserved pop-
ulations, particularly older individuals.
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Limitations

This study has several limitations. First, owing to the nature of the
secondary analysis, we could compare oral health at only two time
points. The KLoSA data span from 2006 to the eighth wave in 2020,
but oral health-related variables were added from the seventh wave.
Thus, data on these variables were available in only the seventh and
eighth waves. Utilizing more comprehensive longitudinal data will
provide a more precise understanding of oral health changes among
older adults and their determinants. Second, we used one question
on health insurance type to assess oral health-related policies. There
were too many missing responses to questions on oral health-related
insurance and policies; therefore, they could not be included in our
analysis. As answering insurance- and policy-related questions may
be difficult for older adults, their needs must be identified using
qualitative research and they should be incorporated in oral health-
related policies. Finally, although the GOHAI has shown validity and
reliability, it involves subjective responses. Objective indicators, such
as cavity status or number of teeth lost, should be considered to have
more precise information on oral health.

Conclusions

This study demonstrates that body weight status, chronic diseases,
depression, cognitive impairment, and insurance coverage are key
determinants of oral health changes in older adults. These findings call
for practical actions at multiple levels. Clinically, oral health screening
should be integrated into chronic disease and geriatric care, supported
by interprofessional collaboration among dental and medical pro-
viders. In community settings, oral health promotion should be
coupled with nutrition and lifestyle interventions, as well as targeted
education campaigns to empower older adults to maintain their oral
health in community. At the policy level, expanding dental insurance
benefits and improving Medical aid coverage are essential to reduce
inequities and ensure timely access to dental services.

Future research should extend longitudinal analyses with
objective oral health measures to capture long-term trajectories of
oral health and to examine the cumulative impact of risk and pro-
tective factors over time. Qualitative studies are needed to explore
older adults’ lived experience and unmet needs regarding oral
health and insurance coverage. In addition, cross-national
comparative research could provide valuable insights into how
different health systems shape oral health outcomes in aging pop-
ulations. These directions will help refine evidence-based strategies
and guide policies to promote healthy aging and oral health.
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