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ABSTRACT

Objective: This study aimed to investigate the associations between
periodontal disease and systemic conditions—specifically diabetes
mellitus, dyslipidemia, asthma, and allergic rhinitis—using data from
the 8th Korea National Health and Nutrition Examination Survey
(KNHANES). Methods: A total of 6,728 individuals from the 2021
KNHANES dataset were included. Variables related to periodontal health
(gum treatment history, chewing discomfort, occlusal discomfort) and
systemic disease diagnoses were analyzed. Statistical methods included
descriptive statistics, correlation analysis, one-way ANOVA, and multiple
regression analysis to determine significant associations between gum
disease and systemic conditions. Results: Significant associations were
found between periodontal treatment and systemic disease diagnoses:
dyslipidemia (t = -4.896, p < .001), diabetes (t = .336, p < .001), and
allergic rhinitis (t = 6.108, p < .001). Additionally, asthma treatment
was significantly associated with gum treatment history (F = 13.915, p
< .001). However, no significant association was found between alcohol
consultation and periodontal disease. Conclusion: The findings suggest
that periodontal disease is significantly associated with several systemic
conditions, including diabetes, dyslipidemia, asthma, and allergic rhinitis.
These results underscore the importance of interdisciplinary healthcare
approaches that integrate oral health into chronic disease management

strategies.

Keywords: Periodontal Disease, Diabetes, Dyslipidemia, Asthma, Allergic
Rhinitis, KNHANES.

INTRODUCTION

Periodontal disease, a chronic inflammatory condition caused by
microbial plaque accumulation, has been increasingly recognized as a
contributing factor to several systemic diseases, including cardiovascular
disease, diabetes mellitus, respiratory illnesses, and metabolic syndrome
[1-4]. According to the World Health Organization, the global burden of

non-communicable diseases (NCDs) continues to rise, and oral diseases
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like periodontitis are now considered part of this public
health challenge [5].

Recent evidence highlights that periodontitis may trigger
systemic inflammatory responses, contributing to the onset
or exacerbation of diabetes and dyslipidemia [6-8]. Chronic
hyperglycemia impairs immune function and delays wound
healing in periodontal tissues, while dyslipidemia has been
linked to greater tissue destruction in the periodontium
[9,10]. Inflammatory cytokines associated with periodontal
disease can also promote insulin resistance and systemic

inflammation [8,11].

In addition, chronic respiratory conditions such as asthma
and allergicrhinitis—especially common among children and
adolescents—may influence oral health through systemic
immune dysregulation and eosinophilic inflammation,
which are known to affect periodontal status [12-15]. While
the biological plausibility of these links has been suggested,
population-based studies exploring the comprehensive
associations between periodontal disease and systemic
conditions remain limited.

The Korea National Health and Nutrition Examination Survey
(KNHANES) provides a nationally representative dataset
of medical, nutritional, and oral health data. In addition
to medical diagnoses, the survey includes variables such
as chewing discomfort and occlusal problems, which may
serve as functional indicators of oral health and potential

mediators in systemic disease relationships.

Given the increasing recognition of the bidirectional
relationships between oral and systemic health, this study
aimed to investigate the associations between periodontal
disease and systemic conditions, including diabetes,
dyslipidemia, asthma, and allergic rhinitis, using data from
the 8th KNHANES. We also assessed oral functional symptoms
such as chewing discomfort and occlusal discomfort. We
hypothesized that periodontal disease would be significantly
associated with the presence of these systemic conditions,
supporting the need for integrated medical and dental care

approaches.
METHODS
Study Design and Ethical Approval

This study employed a cross-sectional design using raw
data from the 8th Korea National Health and Nutrition
Examination Survey (KNHANES), conducted by the Korea
Centers for Disease Control and Prevention. Data were
collected between March 1 and March 15, 2023. The study
protocol was exempted from ethical review by the Bioethics

Committee of Honam University (IRB No. 1041223-202303-
HR-01). The KNHANES dataset was officially provided by
Korean public institutions and the government and was used

as secondary data for this analysis (KNHANES?, see Figure
1).
Study Population

From the 7,020 participants in the 8th KNHANES (2021), a
total of 6,728 individuals were selected for analysis based on
complete data for both systemic diseases (asthma, allergies,
dyslipidemia, diabetes) and oral health (chewing problems).
Sociodemographic variables included gender, age, household
income, region (17 cities/provinces), education level,
and subjective health perception. These variables were
collected via structured interviews and self-administered

questionnaires.

Gender was classified as male or female, and individuals
aged =1 year were included. Education level was categorized
as elementary school or below, middle school graduate, high
school graduate, and college graduate or higher. Household
income was categorized into lower, lower-middle, upper-
middle, and upper levels. The internal consistency reliability
of these seven sociodemographic items was acceptable
(Cronbach’s a = 0.6) (KNHANES?, see Figure 1).

Data Collection
Oral Health Variables

Oral health was assessed by two primary items: “Have you
received gum (periodontal) treatment in the past year?”
(1 = Yes, 2 = No), and “Do you experience discomfort when
chewing due to issues with teeth, dentures, or gums?”
Responses to the latter were measured on a 5-point Likert
scale (1 = Very uncomfortable, 5 = Not at all uncomfortable).
The internal consistency of these oral health items was
confirmed with a Cronbach’s alpha of 0.65 (KNHANES?, see
Figure 1).

Asthma, Alcohol Use, Dyslipidemia, and Allergic Rhinitis

Asthma is now understood as a syndrome rather than a single
disease, often involving eosinophilic airway inflammation.
Fractional exhaled nitric oxide (FeNO) levels are used to
guide treatment strategies for asthma symptom reduction.
Participants were asked, “Have you been diagnosed with
asthma or allergic rhinitis in the past year?” with responses
coded as 1 =Yes and 2 = No.

Hyperlipidemia was assessed by asking, “Have you ever
been diagnosed with dyslipidemia by a doctor in the past
year?” using a 4-point scale (0 = No, 1 = Yes, 8 = Yes for
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child/adolescent, 9 = Unknown). Medical consultation for
alcohol-related issues was assessed with a 2-point scale (1
= Yes, 2 = No). Cronbach’s alpha values for these items were:
hyperlipidemia = 0.56, alcohol = 0.54, asthma = 0.67, and
allergic rhinitis = 0.69 (KNHANES?, see Figure 1).

Diabetes

Insulin dysfunction may impair the synthesis and
homeostasis of periodontal tissues by elevating blood
glucose levels and suppressing immune function. Studies
among Pima Indians revealed that diabetic individuals
exhibited higher prevalence and severity of periodontitis
compared to non-diabetics. Similarly, Taylor et al. reported
that hyperglycemia negatively affects periodontal tissue,

while periodontitis may impair glycemic control.

In this study, diabetes was assessed with the question, “Have
you been diagnosed with diabetes in the past year?” (1 = Yes,
2 = No). The reliability of this item was verified (Cronbach’s
a = 0.65). All health measurements were conducted in
accordance with the Mobile Examination Center protocols of
KNHANES? (see Figure 1).

Variables and Operational Definitions
Dependent Variable

The primary dependent variable was periodontal disease,

measured by two items:

“Have you received gum (periodontal) treatment in the past
year?” (1 =Yes, 2 =No), and
“Do you feel discomfort when chewing due to problems with

your teeth, dentures, or gums?” assessed on a 5-point Likert

scale.

The internal reliability of these items was acceptable
(Cronbach’s a = 0.65) (KNHANES?, see Figure 1).

Additionally, medical diagnoses of diabetes, dyslipidemia,
children/

adolescents), along with chewing problems, main complaints,

asthma, and allergic rhinitis (including

alcohol use, and smoking status were considered in relation

to periodontal treatment.

Independent Variables
Independent variables included:

Medical diagnosis of dyslipidemia (1 = Yes, 8 = Yes including

children/adolescents, 9 = No/Unknown)
Recent diagnosis of diabetes (1 = Yes, 2 = No)
Medical consultation regarding alcohol use (1 = Yes, 2 = No)

Smoking status: 1 = Smokes daily, 2 = Smokes occasionally, 3

= Does not smoke
(KNHANES?, see Figure 1)
Control Variables

Control variables included region (17 cities/provinces),
gender (0 = Female, 1 = Male), age group (19-29 = Young
adults, 30-64 = Middle-aged, 265 = Older adults), household
income (low, middle, high), subjective health awareness
(1 = Very good to 5 = Very poor), and education level (1 =
Elementary or below, 2 = Middle school graduate, 3 = High
school graduate, 4 = College graduate or higher) (KNHANES?,

see Figure 1).
Statistical Analyses

Data were analyzed using SPSS Statistics version 21.0.
Descriptive statistics were used to calculate the mean and
standard deviation of general characteristics. One-way
ANOVA was conducted to assess the association between
asthma treatment and gum disease treatment, while a chi-
square (x?) test analyzed the relationship between alcohol

counseling and gum disease treatment.

Pearson correlation analysis was performed to examine
relationships among gender, dyslipidemia, asthma, chewing
problems, occlusion discomfort, and gum disease treatment
(p <0.01*%),

Lastly, multiple regression analysis was conducted to
determine the effects of dyslipidemia, diabetes, and allergic
rhinitis (including children/adolescents) on periodontal
treatment outcomes. Statistical significance was set at p <
0.05 (KNHANES?, see Figure 1).
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» Medical diagnosis of
diabetes

* Dyslipidemia

» Medical diagnosis fasthma
and allergic rhinitis
(including children)

» Chewing problem
» Chief complaint

* Drinking

* Smoking

Gum disease treatment

Control variables
« Gender
- Age

* Subjective health

* Income level, Region, Eduucation level

Figure 1. Conceptual Framework of the Study.

RESULTS
General Characteristics

A total of 7,090 individuals from 17 cities and provinces
participated in the 2021 Korea National Health and Nutrition
Examination Survey. Among them, 6,728 individuals were
included in the analysis based on complete data. The mean
age was 46.46 years (SD = 22.667). The mean coding for
gender (1 = male, 2 = female) was 1.55 (SD = 0.498), and
the average monthly household income was 466.90 (SD =
337.494; unit: 1,000 KRW). The mean value for subjective
health perception was 3.02 (SD = 1.634), and the mean
education level (on a scale from 1 to 4) was 2.75 (SD = 2.743).
Data on monthly and daily smoking rates among adults were

also collected but not further specified.

Association between Asthma Treatment and Gum

Disease Treatment

One-way analysis of variance (ANOVA) was performed to
examine the association between asthma treatment and gum
disease treatment. The mean value for those not receiving
asthma or gum treatment (n = 3,464) was 7.79 (SD = 1.362),
while for those who received treatment (n = 3,210), the
mean was 7.88 (SD = 1.177). The difference between the
groups was statistically significant (F = 13.915, p < 0.001),

indicating a meaningful association between asthma and
periodontal treatment.

Association between Alcohol Counseling and Gum
Disease Treatment

A chi-square (x*) analysis was conducted to explore the
relationship between one-year alcohol counseling and gum
disease treatment. Among adults, 2,744 individuals did not
receive alcohol counseling, while 650 did. Among those who
received counseling, 16 individuals were also treated for
gum disease, whereas 4 were not. Among adolescents, 704
did not receive counseling, and 7 did; however, there was no
statistically significant association found between alcohol
counseling and periodontal treatment.

Correlation Analysis

e Correlation analysis revealed the following significant
associations (all at p < 0.001):

¢ Gum disease treatment and dyslipidemia: r = -0.078
¢ Gum disease treatment and asthma: r = 0.093

e Chewing discomfort and dyslipidemia: r = 0.755

¢ Chewing discomfort and gender: r = -0.044

e Occlusion discomfort and dyslipidemia: r = 0.096

IIII https://doi.org/10.30654/M]D.10056



ISSN : 2474-6843

Mathews Journal of Dentistry

¢ Occlusion discomfort and chewing problems: r = -0.820

These findings suggest that occlusion discomfort is strongly
associated with both chewing problems and dyslipidemia.
Furthermore, gum disease treatment shows a weak but
statistically significant correlation with both dyslipidemia
and asthma.

Regression Analysis

Multiple regression analysis was performed to determine
the effect of systemic diseases on periodontal treatment. The
model was statistically significant (F = 32.308, p < 0.001),
explaining approximately 14% of the variance in gum
disease treatment (adjusted R? = 0.14).

¢ Dyslipidemia diagnosis: t = -4.896, p < 0.001
e Diabetes diagnosis: t = 0.336, p < 0.001
e Allergic rhinitis diagnosis: t = 6.108, p < 0.001

These results confirm that diagnoses of dyslipidemia,
diabetes, and allergic rhinitis are significantly associated
with gum disease treatment.

DISCUSSION

Periodontal disease is an infectious condition caused
by pathogenic bacteria in dental plaque, which affects
approximately 20-50% of the global population [16,17].
Chronic inflammation in the surrounding dental tissues
leads to alveolar bone resorption [18], a major cause of tooth
loss [19], and a risk factor for developing or exacerbating
systemic diseases [20,21]. In particular, asthma patients
exhibit elevated fractional exhaled nitric oxide (FeNO),
reflecting eosinophilic inflammation in the respiratory tract
[22-25].

In the present study, 7,090 participants from 17 cities/
provinces were surveyed (Table 1). The mean age was
46.46 years (SD 22.667), and the mean monthly household
income was 466.90 (SD 337.494) (1,000 KRW). One-way
ANOVA revealed a significant association between asthma
treatment and gum disease treatment (F = 13.915, p <
0.001), suggesting that about half of the Korean population
sample showed a notable link between asthma management

and periodontal care.

According to the local infection theory, pathogenic bacteria
such as Aggregatibacter actinomycetemcomitans, Tannerella
forsythia, Porphyromonas gingivalis, and Treponema
denticola, along with inflammatory mediators including IL-
1B,IL-6,and TNF-q, can disseminate through the bloodstream

[18]. Periodontal disease has thus been identified as a risk

factor for cardiovascular disease [26] and has been linked
to diabetes [27]. Socioeconomic characteristics, smoking,
drinking, and oral health behaviors may also influence
periodontal outcomes and alveolar bone destruction [28]. In
this study, periodontal disease and alcohol counseling among
adults aged =219 years showed no significant relationship.
Correlation analysis indicated higher associations between
chewing discomfort and dyslipidemia (r = 0.096, p < 0.001)
and between chewing discomfortand occlusion problems (r =
-0.820, p < 0.001), suggesting that discomfort in mastication
might be related to systemic or structural factors.

Several studies have emphasized the interplay between
periodontal disease and systemic conditions, particularly
diabetes. Taiyeb-Ali et al. [29] reported that periodontitis
may serve as an independent risk factor for worsening
diabetic complications, although more specific studies
are needed before establishing causality. In Chen et al’s
[30] case-control study, periodontal treatment reduced
systemic inflammatory markers (e.g, CRP), potentially
improving metabolic control. Patients with type 2 diabetes
commonly exhibit dyslipidemia—elevated triglycerides and
decreased HDL-cholesterol—due to impaired metabolism
of chylomicrons and VLDL under hyperglycemia [31]. In the
present study, doctor-diagnosed dyslipidemia was based
on total cholesterol, HDL, LDL, and triglycerides, whereas
diabetes was assessed using fasting blood sugar, HbAlc, and
insulin levels. Our regression analysis (F=32.308, p < 0.001)
showed that physician-diagnosed dyslipidemia (t = -4.896, p
< 0.001), diabetes (t = 0.336, p < 0.001), and allergic rhinitis
(t=6.108, p < 0.001) were significantly associated with gum
disease treatment, suggesting a multifaceted link between
oral health and systemic conditions.

Overall, by analyzing original data from the Korea National
Health and Nutrition Examination Survey, we found
that gum disease treatment was significantly related to
dyslipidemia, diabetes, and allergic rhinitis, underscoring
the need for integrated strategies addressing both oral and
systemic health. However, this study had limitations in that
itrelied solely on the survey items available in the KNHANES
dataset, making it difficult to include other relevant factors
not measured by the survey. Future research should explore
additional confounding variables and utilize longitudinal
designs to further clarify the causal pathways between
periodontal and systemic diseases.

CONCLUSION

This study utilized data from the 8th Korea National
Health and Nutrition Examination Survey to examine the
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associations between periodontal disease and systemic

health conditions. The analysis revealed statistically
significant relationships between periodontal treatment and
medical diagnoses of diabetes, dyslipidemia, asthma, and
allergic rhinitis. These findings support the growing body of
evidence that periodontal health is closely linked to systemic

health.

While the cross-sectional design limits causal interpretation,
the study highlights the health
management in individuals with chronic diseases. The

importance of oral

inclusion of functional oral health indicators such as chewing
discomfort and occlusal problems further emphasizes
the clinical relevance of integrating oral health screening
into public health policies. Future longitudinal studies are
warranted to clarify causal pathways and strengthen the
foundation for collaborative medical-dental care.

CLINICAL RELEVANCE
Scientific Basis for Research

The findings demonstrate a noteworthy association between
asthma treatment (including pediatric and adolescent
patients) and gum disease treatment, suggesting the need
for interdisciplinary attention to both respiratory and oral
health.

Main Results

Gum disease treatment showed significant relationships
with the following factors: dyslipidemia, diabetes diagnosis,
allergic rhinitis or asthma diagnosis. These results support
the hypothesis that oral health status is closely linked to

various systemic conditions.
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