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Abstract

Objectives: This study examined the association between the number of remaining teeth and high-sensitivity C-reactive protein
(hs-CRP), a marker of systemic inflammation, among Korean adults aged =65 years using data from the first year (2022) of the
Ninth Korea National Health and Nutrition Examination Survey (KNHANES). Methods: The study included 1,256 adults aged
=65 years. The dependent variable was log-transformed hs-CRP level, and the primary independent variable was the number
of remaining teeth, categorized as <20 or =20. Descriptive statistics were calculated, and associations were examined using
complex-sample simple and multiple linear regression analyses. Results: In the simple regression analyses, age, sex, family
composition, household income, smoking, dyslipidemia, and number of remaining teeth were significantly associated with log-
transformed hs-CRP levels. After adjustment in the multiple regression analysis, age, family composition, dyslipidemia, and
number of remaining teeth remained significantly associated with the outcome. Older adults with fewer than 20 remaining teeth
had significantly higher hs-CRP levels than those with 20 or more teeth (B = 0.176, SE = 0.060, p = 0.004). Conclusions: Having
fewer remaining teeth was associated with higher hs-CRP levels, suggesting a potential link between oral health and systemic
inflammation in older adults. These findings suggest that maintaining natural teeth promotes healthy aging.
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Introduction

South Korea is experiencing one of the fastest rates of population aging in the world. Consequently, extending healthy life
expectancy and improving the quality of life of older adults have become major public health priorities [1].

With advancing age, physical function declines and the prevalence of chronic diseases increases, both of which substantially
affect overall health status and quality of life [2]. In particular, chronic low-grade inflammation in older adults has been recognized
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as an important contributor to various age-related conditions, including cardiovascular disease, diabetes mellitus, dyslipidemia,
sarcopenia, and frailty [3].

High-sensitivity C-reactive protein (hs-CRP) is a well-established biomarker for assessing systemic inflammation [4]. Serum hs-
CRP levels reflect the degree of inflammatory response in the body, and elevated hs-CRP has been associated with an increased risk
of chronic diseases and all-cause mortality [5]. Therefore, identifying factors associated with systemic inflammation in older adults
is essential for promoting healthy aging and preventing chronic diseases.

Oral health is closely associated with systemic health in older adults, and growing attention has been directed toward the
relationship between oral diseases and systemic inflammation [6,7]. Tooth loss in older adults is often the consequence of long-
standing periodontal disease and chronic oral inflammation, suggesting a potential association with systemic inflammatory status
(8,9].

The number of remaining teeth is widely used as an objective indicator of oral health status in older adults. In addition, having
20 or more natural teeth, referred to as functional dentition, is generally regarded as the minimum requirement for maintaining
adequate masticatory function, nutritional intake, communication, and quality of life [10]. Older adults with fewer than 20 remaining
teeth are more likely to experience impaired chewing ahility and poor nutritional status, which may adversely affect systemic health.

A lower number of remaining teeth has been associated with an increased risk of cardiovascular events, diabetes, and mortality
[11].

Previous studies have reported an association between oral health indicators, such as periodontal disease and the number of
remaining teeth, and systemic inflammatory markers like hs-CRP across broad adult populations or categorized age groups [12,13].
However, studies focusing specifically on older Korean adults—particularly evaluating the independent association of remaining
teeth while adjusting for comprehensive covariates—remain limited.

Therefore, this study aimed to investigate the association between the number of remaining teeth and hs-CRP levels among
Korean adults aged 65 years and older using data from the first year (2022) of the Ninth Korea National Health and Nutrition
Examination Survey (KNHANES) [14]. The findings of this study may provide evidence regarding the relationship between oral
health and systemic inflammatory status in older adults, serving as a foundational basis for developing strategies to promote oral
health and healthy aging.

Materials and methods

1. Study population and data source

This study utilized data from the first year (2022) of the Ninth KNHANES [14], a nationally representative survey conducted by the
Korea Disease Control and Prevention Agency. Among the 6,265 participants in the 2022 KNHANES, 1,666 adults aged 65 years and
older were initially identified. Of these, 193 participants who did not provide information on the number of remaining teeth were
excluded, leaving 1,473 participants. Subsequently, 217 participants with hs-CRP levels =10 mg/L or missing hs-CRP data were
excluded. Thus, 1,256 participants were included in the final analytic sample for the regression analyses (Fig. 1). For the multivariable
regression analyses, a complete-case analysis (listwise deletion) was performed separately for each hierarchical model. Participants
with missing values for any variable included in a given model were excluded from that model. Consequently, the analytic sample
size varied across the models: 1,143 participants were included in Model 1 (with 113 participants excluded due to missing data in the
demographic variables), 1,124 in Model 2 (with an additional 19 participants excluded due to missing data in the health-related
behavior variables), and 1,075 in Model 3 (with a further 49 participants excluded due to missing data in the health condition
variables). The sample size remained unchanged in Model 4 because no additional participants were excluded due to missing data.
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KNHANES 2022 (IX-1) initial survey participants
(N = 6,265)

Excluded:
Age < 65years (n =4,599)

participants aged = 65years

(N =1,666)

Excluded (n =193):
- Did not respond regarding the number of remaining teeth

Final study population

(N=1,473)

Excluded (n = 217):
- hs-CRP levels 210 mg/L and those with missing hs-CRP data

Final study population

(N =1,256)

Fig. 1. Flowchart of participant selection and inclusion in the final analytic sample. KNHANES: Korea National Health and
Nutrition Examination Survey.

2. Study variables

2.1. Dependent variable: hs-CRP

The dependent variable was the serum level of hs-CRP, a biomarker of chronic low-grade systemic inflammation. To minimize
the potential influence of acute infection or acute inflammatory conditions, participants with hs-CRP levels =10 mg/I were excluded
from the analysis. Because hs-CRP values typically exhibit a right-skewed distribution, natural logarithmic transformation was
performed to satisfy the normality assumption of linear regression. Accordingly, the log-transformed hs-CRP value was used in all
analyses.

2.2. Independent variables

The independent variables included demographic characteristics, health-related behaviors, health conditions, and oral health
status.

demographic characteristics included age (continuous), sex (male or female), family composition (living alone, living with others),
household income (low, low-middle, middle-high, high), and education level (elementary school or lower, middle school, high
school, college or higher). Household income and education level were treated as ordinal variables based on their ordered categories.

Health-related behaviors included alcohol consumption (lifetime non-drinker or <1 drink/month, >1 drink/month), smoking
status (non-current smoker, current smoker), and aerobic physical activity (yes, no).

Health conditions variables included diagnosed hypertension (yes, no), diagnosed diabetes (yes, no), diagnosed dyslipidemia (yes,
no), and body mass index (BMI, kg/n).

Oral health status was assessed using the number of remaining teeth. Based on the World Health Organization criterion for
functional dentition, participants were categorized into two groups: fewer than 20 remaining teeth and 20 or more remaining teeth.
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3. Statistical analysis

All statistical analyses were performed using SPSS (ver. 26.0; IBM Corp., Armonk, NY, USA). Following the KNHANES analytical
guidelines, complex sample analyses were conducted by incorporating stratification, clustering, and sampling weights to account
for the survey's multistage, stratified sampling design.

The distributions of demographic characteristics, health-related behaviors, health conditions, and oral health status were
summarized using complex sample frequency analyses for categorical variables and descriptive statistics for continuous variables.
The results are presented as weighted percentages (%) for categorical variables and weighted means + standard errors (SE) for
continuous variables.

To examine the univariate associations between log-transformed hs-CRP levels and each independent variable, complex sample
simple linear regression analyses were performed.

To evaluate the independent association between oral health status and hs-CRP after controlling for potential confounding factors,
hierarchical complex sample multiple linear regression analyses were conducted. Four hierarchical models were constructed.
Model 1 included demographic characteristics (age, sex, family composition, household income, and education level). Model 2
additionally adjusted for health-related behaviors(alcohol consumption, smoking status, and aerobic physical activity). Model 3
further adjusted for health conditions variables, including hypertension, diabetes mellitus, dyslipidemia, and BML. Finally, Model 4
included oral health status (number of remaining teeth) in addition to all variables included in the previous models to assess its
independent association with hs-CRP levels. A significance level of 0.05 was used, and p-values < 0.05 were considered statistically

significant.
Results

1. General characteristics of the study participants

The general characteristics of the study participants are presented in Table 1.

A total of 1,256 older adults were included in the analysis, with a mean age of 72.90 + 0.21 years. Of the participants, 571 (44.9%)
were men and 685 (55.1%) were women. Regarding family composition, 296 (21.2%) lived alone, whereas 960 (78.8%) lived with
others. The largest proportion of participants belonged to the low-income group (43.1%), followed by the low-middle-income group
(27.1%). Nearly half of the participants had an education level of elementary school or lower (46.6%).

Regarding health-related behaviors, 804 participants (64.7%) were lifetime non-drinkers or consumed alcohol less than once per
month, and 1,102 (90.0%) were non-current smokers. In addition, 778 participants (67.0%) did not engage in aerobic physical activity.

With respect to health conditions, 720 participants (58.8%) had diagnosed hypertension, 275 (22.8%) had diabetes mellitus, and
513 (42.1%) had dyslipidemia. The mean BMI was 24.35 + 0.11 kg/m?”.

Regarding oral health status, 548 participants(41.1%) had fewer than 20 remaining teeth, whereas 708 (58.9%) had 20 or more
remaining teeth. The mean log-transformed hs-CRP level was —0.30 = 0.03.
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Table 1. General characteristics of the study participants

Variables n(%)" Total(%)
Demographic Age (Mean+SE) 72.9010.21 1,256 (100.0)
characteristics ~ Sex Male 571(44.9) 1,256 (100.0)
Female 685(55.1)
Family composition Alone 296(21.2) 1,256 (100.0)
Living with others 960(78.8)
Household income Low 588(43.1) 1,253 (100.0)
Low-middle 353(27.1)
Middle-high 183(17.1)
High 129(12.7)
Education level Flementary school or lower 581(46.6) 1,144 (100.0)
Middle school 190(16.3)
High school 226(20.8)
College or higher 147(16.4)
Health-related ~ Alcohol consumption Lifetime non-drinker or <1 drink/month 804(64.7) 1,238 (100.0)
behaviors >1 drink/month 434(35.3)
Smoking status Non-current smoker 1,102(90.0) 1,235 (100.0)
Current smoker 133(10.0)
Aerobic physical activity No 778(67.0) 1,130 (100.0)
Yes 352(33.0)
Health conditions Diagnosed hypertension No 535(41.2) 1,255 (100.0)
Yes 720(58.8)
Diagnosed diabetes No 980(77.3) 1,255 (100.0)
Yes 275(22.76)
Diagnosed dyslipidemia No 742(57.9) 1,255 (100.0)
Yes 513(42.1)
BMI (Mean=SE) 24.354+0.11 1,256 (100.0)
Oral health status Remaining teeth <20 548(41.1) 1,256 (100.0)
=20 708(58.9)
Log-transformed hs-CRP (Mean=SE) -0.304-0.03 1,256 (100.0)

SE: standard error; BMI: body mass index; hs-CRP: high-sensitivity C-reactive protein.
Data are presented as weighted percentages for categorical variables and weighted mean = SE for continuous variables.
Missing values were excluded from the analysis.

2, Factors associated with log-transformed hs-CRP levels

The results of the univariate analyses examining the associations between log-transformed hs-CRP levels and the independent
variables are presented in Table 2.

Among the demographic characteristics, increasing age was significantly associated with higher log-transformed hs-CRP levels
(B =0.023, p < 0.001). Men had significantly higher log-transformed hs-CRP levels than women (B = 0.161, p = 0.011). Participants
living alone had significantly lower log-transformed hs-CRP levels than those living with others (B =-0.153, p=0.013). In addition,
higher household income was significantly associated with lower log-transformed hs-CRP levels (B = -0.105, p=0.001).

Regarding health-related behaviors and health conditions, non-current smokers had significantly lower log-transformed hs-CRP
levels than current smokers (B = 0.217, p = 0.031). Participants without dyslipidemia had significantly higher log-transformed hs-
CRP levels than those with dyslipidemia (B = 0.250, p < 0.001).

With respect to oral health status, participants with fewer than 20 remaining teeth had significantly higher log-transformed hs-
CRP levels than those with 20 or more remaining teeth (B = 0.276, p < 0.001).
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In contrast, education level, alcohol consumption, aerobic physical activity, hypertension, diabetes mellitus, and BMI were not
significantly associated with log-transformed hs-CRP levels.

Table 2. Simple linear regression analysis of factors associated with log-transformed hs-CRP levels

Variables B SE p
Demographic characteristics Age 0.023 0.005 <0.001
Sex 0.161 0.063 0.011
Family composition -0.153 0.061 0.013
Household income -0.105 0.032 0.001
Education level -0.046 0.027 0.082
Health-related behaviors Alcohol consumption -0.074 0.075 0.324
Smoking status -0.217 0.100 0.031
Aerobic physical activity 0.079 0.071 0.270
Health conditions Diagnosed hypertension -0.007 0.061 0.905
Diagnosed diabetes 0.067 0.070 0.341
Diagnosed dyslipidemia 0.250 0.063 <0.001
BMI 0.010 0.012 0.407
Oral health status Remaining teeth 0.276 0.059 <0.001

B:unstandardized regression coefficient; SE: standard error; BMI: body mass index; hs-CRP: h igh-sensitivity C-reactive protein.
By complex sample simple linear regression analysis.

Reference groups: female, living with others, =1 drink/month, current smoker, aerobic physical activity (yes), diagnosed
hypertension (yes), diagnosed diabetes (yes), diagnosed dyslipidemia (yes), and =20 remaining teeth.

3. Factors influencing log-transformed hs-CRP levels

Hierarchical multiple linear regression analyses were performed to examine the independent associations of demographic
characteristics, health-related behaviors, health conditions, and oral health status with log-transformed hs-CRP levels. The results
are presented in Table 3.

In Model 1, which included only demographic characteristics, age (B=0.019, p=0.006), sex (B=0.171, p=0.032), family composition
(B=-0.209, p=0.003), and household income (B=-0.085, p=0.034) were significantly associated with log-transformed hs-CRP levels.

After additional adjustment for health-related behaviors (Model 2), age (B = 0.018, p = 0.013), family composition (B = -0.196, p =
0.005), and household income (B =-0.088, p=0.032) remained significantly associated with log-transformed hs-CRP levels, whereas
the association with sex was no longer statistically significant (B =0.118, p=0.133).

Following further adjustment for health conditions variables (Model 3), age (B = 0.020, p= 0.003), family composition (B = —0.185,
p = 0.010), and household income (B =-0.084, p = 0.037) remained significantly associated with log-transformed hs-CRP levels. In
addition, participants without diagnosed dyslipidemia had significantly higher log-transformed hs-CRP levels than those with
diagnosed dyslipidemia (B = 0.249, p=0.002).

In the fully adjusted model (Model 4), oral health status remained independently associated with log-transformed hs-CRP levels.
Specifically, participants with fewer than 20 remaining teeth had significantly higher log-transformed hs-CRP levels than those with
20 or more remaining teeth (B = 0.176, SE = 0.060, p= 0.004).
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Table 3. Multiple linear regression analysis of factors associated with log-transformed hs-CRP levels

Variables Model 1 Model 2 Model 3 Model 4
B (SE) p B (SE) p B (SE) p B (SE) p
Demographic ~ Age 0.019(0.007) 0.006 0.018(0.007) 0.013 0.020(0.007) 0.003 0.017(0.007) 0.019
characteristics ~ Sex 0.171(0.079) 0.032 0.118(0.078) 0.133 0.064(0.076) 0.400 0.060(0.075) 0.425
Family composition -0.209(0.069) 0.003 —0.196(0.069) 0.005 —0.185(0.071) 0.010 —0.198(0.072) 0.006
Household income -0.085(0.040) 0.034 —0.088(0.039) 0.032 —0.084(0.040) 0.037 —0.078(0.040) 0.050
Education level -0.021(0.030) 0.480 —0.010(0.030) 0.736 —0.001(0.031) 0.987 0.009(0.031) 0.769
Health-related  Alcohol consumption -0.080(0.094) 0.395 —0.084(0.094) 0.373 -0.077(0.093) 0.409
behaviors Smoking status -0.163(0.130) 0.214 —0.169(0.128) 0.189 —0.159(0.130) 0.222
Aerobic physical activity 0.042(0.077) 0.587 0.041(0.077) 0.600 0.031(0.076) 0.690
Health Diagnosed hypertension -0.021(0.071) 0.768 -0.016(0.072) 0.819
conditions Diagnosed diabetes 0.063(0.080) 0.437 0.070(0.080) 0.382
Diagnosed dyslipidemia 0.249(0.081) 0.002 0.236(0.081) 0.004
BMI 0.018(0.015) 0.246 0.020(0.015) 0.205
Oral health Remaining teeth 0.176(0.060)  0.004
status

B: unstandardized regression coefficient; SE: standard error; BMI: body mass index; hs-CRP: high-sensitivity C-reactive protein.
By complex sample multiple linear regression analysis.

Model 1: N = 1,143 , R? = 0.033, F = 7.644, p < 0.001; Model 2: N = 1,124, R* = 0.035, F = 3.976, p < 0.001; Model 3: N = 1,075, R* =
0.053, F = 3.939, p < 0.001; Model 4: N = 1,075, R? = 0.060, F = 4.591, p < 0.001.

Dependent variable: log-transformed hs-CRP.

Reference groups: female, living with others, =1 drink/month, current smoker, aerobic physical activity (yes), diagnosed
hypertension (yes), diagnosed diabetes (yes), diagnosed dyslipidemia (yes), and =20 remaining teeth.

Model 1: Demographic characteristics (age, sex, family composition, household income, and education level).

Model 2: Demographic characteristics + health-related behaviors (alcohol consumption, smoking status, and aerobic physical
activity).

Model 3: Demographic characteristics + health-related behaviors + health conditions (diagnosed hypertension, diagnosed
diabetes, diagnosed dyslipidemia, and BMI).

Model 4: Demographic characteristics + health-related behaviors + health conditions + Oral health status (remaining teeth).

Discussion

This study investigated the association between the number of remaining teeth and hs-CRP, a marker of systemic inflammation,
among Korean adults aged 65 years and older using data from the first year (2022) of the Ninth KNHANES. Hierarchical multiple
linear regression analyses showed that age, family composition, diagnosed dyslipidemia, and the number of remaining teeth were
significantly associated with log-transformed hs-CRP levels. In particular, older adults with fewer than 20 remaining teeth exhibited
significantly higher log-transformed hs-CRP levels than those with 20 or more remaining teeth (B = 0.176, p=0.004).

The present findings are consistent with previous Korean studies reporting an association between oral health and systemic
inflammatory status. Son and Lee [12] reported that periodontal disease was significantly associated with moderate hs-CRP levels
(1-3 mg/L) after adjustment for demographic and health-related factors. In addition, Cho [13] reported that individuals with 0-23
remaining teeth had higher odds of having an hs-CRP level =1.23 mg/L than those with 24 or more remaining teeth, which was
consistent with the present finding that fewer remaining teeth were associated with higher log-transformed hs-CRP levels.

Although the present findings are consistent with previous Korean studies [12,13], they extend the existing evidence in several
important ways. While previous studies included adults across a broader age range, this study focused exclusively on adults aged 65
years and older. This age group is of particular importance because cumulative tooth loss, an increased burden of chronic
inflammation, and various age-related health conditions frequently coexist. Furthermore, the present study evaluated the association
between the number of remaining teeth and hs-CRP levels after sequential adjustment for demographic characteristics, health-
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related behaviors, and health conditions. Consequently, these findings provide further evidence supporting an association between
the number of remaining teeth and hs-CRP levels among older Korean adults.

These findings are also broadly supported by previous international studies conducted in diverse populations, although the
strength and direction of the observed associations have varied. In older adults from the UK and USA, Kotronia et al. [15] reported
that tooth loss was associated with higher levels of CRP. Similarly, Holmlund et al. [16] found an inverse association between the
number of remaining teeth and inflammatory markers, including CRP, among elderly Swedish adults. More recently, Wu et al. [17]
reported that hs-CRP partially mediated the association between tooth loss and mortality in a Chinese cohort, suggesting that
systemic inflammation may partly contribute to the association between tooth loss and mortality. In addition, Berger et al. [18],
using data from the UK Biobank, reported that higher hs-CRP levels were associated with several indicators of poor oral health,
including tooth loss, dentures, bleeding gums, and loose teeth, and provided evidence suggesting that systemic inflammation may
also contribute to poor oral health. Collectively, these findings support a close relationship between oral health and systemic low-
grade inflammation across diverse populations and suggest that this relationship may be complex and potentially bidirectional.

Although tooth loss is partly a consequence of aging, it may also reflect the cumulative effects of long-standing periodontal disease
and chronic oral inflammation [19,20]. Periodontal disease induces persistent inflammation of the periodontal tissues, and
inflammatory mediators released locally may enter the systemic circulation, thereby contributing to systemic inflammatory
responses [21]. Therefore, the number of remaining teeth may serve as a potential indicator of systemic inflammatory status in older
adults. Importantly, however, the number of remaining teeth is not a direct measure of periodontal inflammation, and the observed
association should not be interpreted as evidence that tooth loss itself directly causes systemic inflammation.

Older adults with fewer remaining teeth are also more likely to experience impaired masticatory function, which may restrict
food choices. Reduced consumption of fruits, vegetables, and fiber-rich foods, together with increased reliance on soft or
carbohydrate-rich foods, may contribute to nutritional imbalance and subsequently promote chronic systemic inflammation
[22,23]. Thus, the association between tooth loss and hs-CRP may reflect not only the inflammatory consequences of oral disease
but also pathways involving impaired mastication and dietary changes.

Age was positively associated with log-transformed hs-CRP levels, consistent with previous studies reporting that chronic low-
grade inflammation increases with advancing age [3,24]. Age-related alterations in immune function are accompanied by increased
production of pro-inflammatory cytokines, a phenomenon commonly referred to as inflammaging.

Family composition was significantly associated with log-transformed hs-CRP levels. Older adults living alone had significantly
lower log-transformed hs-CRP levels than those living with others. This finding was unexpected because living alone has been
associated with several adverse health and behavioral outcomes among older adults. Previous studies have reported that older
adults living alone may be more likely to experience depression, malnutrition, physical inactivity, and difficulties in health
management [25-27]. However, the mechanisms underlying the inverse association observed in the present study remain unclear.
Differences in health behaviors, socioeconomic characteristics, health status, selection effects, or other unmeasured factors may
have contributed to this finding. Further studies are needed to determine whether and how living arrangements influence systemic
inflammation among older adults.

Dyslipidemia was significantly associated with hs-CRP levels. Dyslipidemia is a well-established risk factor for cardiovascular
disease, and abnormal lipid metabolism has been linked to vascular inflammation [28]. However, in both the univariate and
multivariable analyses, participants without diagnosed dyslipidemia exhibited significantly higher hs-CRP levels than those with
dyslipidemia (Model 4: B=0.236, p=0.004). A possible explanation is that participants diagnosed with dyslipidemia may have been
receiving lipid-lowering therapy, particularly statins. In addition to their cholesterol-lowering effects, statins exert anti-inflammatory
effects by improving endothelial function and reducing circulating hs-CRP levels. Consequently, individuals receiving appropriate
medical treatment may have lower inflammatory marker levels than those without a diagnosis. Nevertheless, medication use was
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not included in the present analysis, and treatment status, disease duration, and treatment adherence could not be evaluated.
Therefore, the potential role of lipid-lowering therapy remains speculative. Further studies incorporating detailed medication data
are warranted to clarify this association. The unexpected inverse association should therefore be interpreted cautiously rather than
as evidence of a protective effect of dyslipidemia.

In contrast, BMI was not significantly associated with hs-CRP levels in this study. This finding differs from previous studies
conducted in general adult populations that reported positive associations between BMI and hs-CRP [29,30]. One possible explanation
is that the present study focused exclusively on older adults. Aging is accompanied by sarcopenia, changes in body composition,
and alterations in fat distribution, which may limit the ability of BMI to accurately reflect adiposity and metabolic risk in older
populations. Future studies should therefore consider additional measures, such as waist circumference, body fat percentage, and
indicators of sarcopenia, to provide a more comprehensive assessment of body composition.

This study has several limitations. First, because the study employed a cross-sectional design using KNHANES data, causal
relationships between the number of remaining teeth and hs-CRP levels cannot be established. Second, although hs-CRP is a widely
used biomarker of systemic inflammation, its levels may be influenced by acute infection, medication use, dietary factors, and other
chronic diseases, all of which could not be fully controlled in the present analysis. Third, although the number of remaining teeth
is an objective measure of oral health, it does not fully capture other clinically relevant oral conditions, such as periodontal disease
severity, denture use, or masticatory function. Fourth, the explanatory power of the final regression model was relatively low
(R*=0.060), indicating that the included variables explained 6.0% of the variance in log-transformed hs-CRP levels. This may reflect
the multifactorial nature of systemic inflammation and the presence of unmeasured factors.

Despite these limitations, this study has important strengths. By utilizing nationally representative KNHANES data, the findings
are likely to be generalizable to the older Korean population. Furthermore, the study demonstrated that the number of remaining
teeth was independently associated with systemic inflammatory status, highlighting the potential importance of oral health in
promoting healthy aging. Future longitudinal studies incorporating additional relevant biological, behavioral, and oral health
factors are needed to clarify the temporal and causal relationship between tooth loss and systemic inflammation and to determine
whether interventions aimed at preventing tooth loss or improving oral health can reduce systemic inflammation.

Conclusion

This study examined the association between the number of remaining teeth and systemic inflammation, as measured by log-
transformed hs-CRP, among Korean adults aged 65 years and older, using data from the first year (2022) of the Ninth KNHANES.
The main findings were as follows.

1. In the univariate analysis, participants with fewer than 20 remaining teeth had significantly higher log-transformed hs-CRP
levels than those with 20 or more remaining teeth (B =0.276, p < 0.001).

2. After sequential adjustment for demographic characteristics, health-related behaviors, and health conditions, participants with
fewer than 20 remaining teeth continued to have significantly higher log-transformed hs-CRP levels than those with 20 or more
remaining teeth (B = 0.176, SE = 0.060, p = 0.004).

These findings highlight the potential importance of maintaining oral health and preventing tooth loss as part of healthy aging.
Further longitudinal studies are needed to clarify the causal relationship between tooth loss and systemic inflammation and to
determine whether oral health interventions can effectively reduce systemic inflammation.
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st=} LQlo| ZHE X|of =2 MM 9t HE X|H(hs-CRP)2| H2Hy:
TUAZELZEAL971(2022'H) At2

x=

X 2 d7e FUHZELTAL M97] 1XHAE(2022) AtRE HE0] 65M| 0|4 QIS CHAIO 2 ZHEX|OF =0 HAl HE X|HQ! 1T
CeHS T (high-sensitivity C-reactive protein, hs-CRP) 7t2| 2N S FEHStIX} 3 E(QUCE YHH: HAHA2 K| 97| STUAL L EAL|
Eofst CHAXE & 65M| 0|4 =91 1,256FO0|ALE S&HS= 23 HEts hs-CRP =XI(log-transformed hs-CRP)2 MMsIFCH, =2
SZHSE THEX|OF (207 0|2 2071 O|4) 2 2R SHICE CHAXIS Ut EM2 SetHE Yz 2Mn 7|SSAHE MASIRICt THEX|O
22} hs-CRP2| ZHM S &QI5t7| @0 EHER tha |24 0 OHEMYe|HEME HAISIICH Bak T 1|24 Zot H-,
N IR, ItPAS, 9, O|AX|RES, THEKX|OF 27} log-transformed hs-CRP2F R2|3t 2N S HAULL CHEMYs| 1|24 21,
AY, 7157Y, O|AX|EEZ, THEX|OF 27t Rofst 2 0102 =HQI|UCt 3| THEX|OF =7t 207 0TI =012 207 O|AkQ! =0l
HI8H hs-CRP £=Z0| {25t =JACHB = 0.176, SE = 0.060, p = 0.004). ZE: £ A= 0lo| FEX[OF 271 HA HE SZ1f HES
2IQISHALCE. THEX|OF 7t M S5 hs-CRP £&0| &2 LIEtHCH, 0= Lolo| iz u TA @F ztof| &xiAel A H0| UAss
AIAFBICE, Of2fot At AZSH LotE £2I5H= | 0] AIHX[OHE |SXISts 20| Z2E = UASS BHELL

FRO|I YT CHRS T St LI, ZHEX|OF 4+, hs-CRP, HAIEE
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