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Abstract
Oral health can affect or be a manifestation of general health. Although oral health assessment has been used as a proxy for general
health, few studies have reported an association between oral health status and allergic diseases. This cross-sectional study aimed
to investigate the relationship between subjective oral health status and asthma/allergic rhinitis in a nationwide representative sample
of Korean adults.
A total of 227,977 participants from the Korean Community Health Survey 2015 were enrolled. Participants were asked about their

subjective oral health status (very good, good, normal, poor, very poor), periodontal status (mobility, swelling, calculus, bleeding),
teeth brushing frequency, and scaling history within the past 12 months. Histories of physician-diagnosed asthma and allergic rhinitis
throughout life were surveyed. The associations between subjective oral health status and allergic diseases were analyzed using
multiple logistic regression analysis. Age, sex, economic level, educational level, region of residence, smoking, alcohol, obesity,
subjective general health status, stress level, physical activity, periodontal status, teeth brushing frequency, and scaling history within
the past 12 months were adjusted as covariates.
A higher prevalence of asthma (3.6%) was reported in the poor oral health group than in the good (1.8%) and normal (2.1%) groups

(P< .001). Poor oral health status was significantly related to asthma, with an adjusted odds ratio (aOR) of 1.19 (95%CI=1.07–1.33,
P= .002). Although the prevalence of allergic rhinitis was not higher in the poor oral health group (13.4%) than in the good (15.4%) and
normal oral health groups (15.9%), the aOR for allergic rhinitis was 1.05 (95% CI=1.00–1.11, P= .045) in the poor oral health group
after adjusting for covariates.
Subjective poor oral health status was significantly associated with asthma and allergic rhinitis in Korean adults.

Abbreviations: BMI= bodymass index, CI= confidence interval, IL= interleukin, KCDC= Korea Centers for Disease Control and
Prevention, KCHS = Korean Community Health Survey, KNHANES = Korean National Health and Nutrition Examination Survey,
OR = odds ratio, WPRO = Western Pacific Regional Office.
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1. Introduction

Oral diseases have a negative impact on general health and
quality of life. The recent Global Burden of Disease 2017 study
reported that the number of people with untreated oral
conditions increased from 2.5 billion in 1990 to 3.5 billion in
2017.[1] Years lived with disability due to oral conditions
increased by 68% worldwide.[1] Systematic reviews have
reported that poor oral health and periodontal disease may be
risk factors for chronic diseases such as coronary heart disease,[2]

diabetes,[3] ∼asthma, and chronic∼ obstructive pulmonary
disease.[4] Microbial infection, immune cross-reactivity, and
inflammatory mediators are hypothesized to be contributing
factors to the increased risks of these diseases.
In addition, oral health can be a manifestation of general

health. Research has established that patients with diabetes may
present a variety of oral manifestations, such as periodontal
disease, xerostomia, caries, oral candidiasis, and delayed wound
healing, and uncontrolled diabetes is associated with an increased
risk of periodontal disease and oral inflammation because of
excess sugars.[5] According to a study that analyzed data from the
Korean National Health and Nutrition Examination Survey
(KNHANES), toothache was reported more frequently by
patients with depression than by those without depression,
and they also frequently reported uncomfortable mastication,
temporomandibular joint symptoms and periodontal bleeding.[6]

Several studies have demonstrated an agreement between
subjective oral health and objective evaluations. In previous
studies, individuals who reported an increased number of oral
health symptoms, including dry mouth, impairment, and
disabilities such as tooth loss and dental problems, assessed
their oral health negatively.[7,8] The prevalence of negatively self-
rated oral health was 40% higher in subjects who had
periodontal disease than in those without periodontal disease
in a Brazilian National Oral Health Survey (prevalence ratio=
1.4, 95% confidence interval [CI]=1.2–1.5).[9] In a study from
the KNHANES IV, self-perceived oral health status and function
were strongly associated with clinical oral health status, which
included the number of untreated decayed teeth (B=0.405,
P< .001); number of decayed, missing, and filled teeth (B=0.126,
P< .001); prosthesis scores (B=0.691, P< .001); and periodon-
tal scores (B=0.700, P< .001), as determined by trained
dentists.[10] Using self-rated oral health in population surveys
is a more valid, reliable, and cost-effective measure than carrying
out examinations, as it can quickly identify the state of the
populations oral health and associated factors.[11]

Although assessing subjective oral health has been used as a
proxy of general health, few studies have reported an association
between subjective oral health status and allergic disease. We
hypothesized those patients who estimated subjective oral health
as poor actually have poor oral health and that it would be
associated with allergic diseases. The objective of the present
study was to investigate the associations of subjective poor oral
health with asthma and allergic rhinitis using a nationwide
representative population of Korean adults.
2. Materials and methods

2.1. Study population and data collection

This study was a cross-sectional study using data from the
Korean Community Health Survey (KCHS).[12] The data were
obtained from 1 nation using statistical methods based on
2

designed sampling and adjusted weighted values. Data from the
KCHS 2015 were analyzed in accordance with the guidelines and
regulations provided by the Korea Centers for Disease Control
and Prevention (KCDC). This study was performed in accor-
dance with the Helsinki Declaration and approved by the
Institutional Review Board of the KCDC (IRB No. 2010-
02CON-22-P, 2011-05CON-04-C, 2012-07CON-01-2C, 2013-
06EXP-01-3C, and 2014-08EXP-09-4CA), andwritten informed
consent was obtained from all the participants prior to the survey.
We describe the KCHS data characteristics in the supplemental

content, http://links.lww.com/MD/F116. Of the 228,558 total
participants, we excluded the following participants from this
study: participants who did not report answers to allergic rhinitis
questions (n=29); participants who did not report answers to
asthma questions (n=26); participants who did not report
answers to subjective oral health status questions (n=17);
participants who did not report answers to scaling questions (n=
111); the participants who did not report answers to periodontal
status questions (n=398). Ultimately, 227,977 participants were
included in this study (Fig. 1).

2.2. Subjective oral health status and oral hygiene-related
behaviors

Tomeasure the subjective oral health status, the participants were
asked “What do you think of your oral health, including the
health of your teeth and gums?”. The answer options were as
follows: “very good”, “good”, “normal”, “poor”, and “very
poor”. The answers were regrouped into 3 categories for
simplification as follows: “good” (“very good” and “good”),
“normal”, and “poor” (“poor” and “very poor”).
Participants were asked about their periodontal status. The

answers to the survey were as follows: tooth mobility (without
dental caries); swelling (gums swollen or with a tingling
sensation); calculus (seen and/or told by self or others); bleeding
(when brushing teeth or anytime); and normal (none of the
above). Participants who answered “mobility”, “swelling”,
“calculus”, or “bleeding” were categorized as “abnormal”,
and the others were categorized as “normal”.
Participants were asked if they brushed their teeth yesterday

according to the following situations: after breakfast, after lunch,
after dinner, and before falling asleep. The frequency of teeth
brushing was calculated as the number of times the teeth were
brushed according to the following: 0 times per day, 1 time per
day, 2 times per day, 3 times per day, and 4 times per day.
Participants were asked if they had received dental scaling within
the past 12 months. The answer options were “yes” or “no”.
2.3. Definition of asthma and allergic rhinitis

The participants were asked if they were diagnosed with asthma
or allergic rhinitis at any point in their lifetime by a physician. If
the participants answered “yes” to the question, then they were
defined as having asthma or allergic rhinitis for each question
regarding diagnosis.
2.4. Covariates

The participants were divided into 7 age groups: 19–29 years,
30–39 years, 40–49 years, 50–59 years, 60–69 years, 70–79
years, and ≥80 years. Monthly income was classified into 5
groups: unknown, 1 (lowest), 2, 3, and 4 (highest). Region of
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Figure 1. A schematic illustration of the participant selection. Among a total of 228,558 participants, those without a record of allergic rhinitis (n=29), asthma (n=
26), subjective oral health status (n=17), scaling history (n=111), and periodontal status (n=398) were excluded. Data were obtained from 227,977 participants
with complete data records.
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residence was divided into 2 groups according to administrative
district: urban (i.e., Seoul, Gyeonggi, Busan, Daegu, Incheon,
Gwangju, Daejeon, Ulsan, and Sejong) and rural (i.e., Gangwon,
Chungbuk, Chungnam, Jeonbuk, Jeonnam, Gyeongbuk,
Gyeongnam, and Jeju). Smoking status was divided into 4
groups: unknown, nonsmoker, past smoker, and current smoker.
The participants were asked to report the frequency of alcohol
consumption and were divided into 4 groups accordingly:
unknown<1 time a month, 1–4 times a month, and ≥2 times a
week. Education level was divided into 4 groups: “unknown”
(participants who refused to respond or did not know), “low”

(participants who uneducated or those who finished less than
elementary school), “middle” (participants who finished middle
school or high school), and “high” (participants who graduated
college or graduate school). Obesity was measured using body
mass index (BMI, kg/m2). BMI was categorized as <18.5
(underweight), ≥18.5 to<23 (normal), ≥ 23 to<25 (over-
weight), ≥25 to<30 (obese I), and ≥30 (obese II) based on the
Asia-Pacific criteria following theWestern Pacific Regional Office
(WPRO) 2000.[13] Subjective health status was divided into the
following: unknown, good, normal, and poor. Stress level was
3

divided into the following 5 groups: unknown, no stress, some
stress, moderate stress, and severe stress. Physical activity was
divided into the following 3 groups: 0minutes/week, 1–149
minutes/week, and ≥150minutes/week.
2.5. Statistical analysis

The differences in the distributions of general characteristics were
compared using the Rao-Scott chi-square test with sampling
weights. To calculate the odds ratios (ORs) with 95% CIs for
asthma and allergic rhinitis according to oral health status, crude
model (simple model), model 1 (adjusted for age, sex, monthly
income, education level, region of residence, smoking, alcohol
consumption, obesity, subjective general health level, stress, and
physical activity), and model 2 (adjusted for all the variables in
model 1 plus subjective oral health, periodontal status, brushing
teeth, and scaling) were analyzed using multiple logistic
regression with sampling weights.
Sampling weights were used to perform complex sampling of

the national survey data using PROC SURVEY. Two-tailed
analyses were conducted, and P-values below 0.05 were

http://www.md-journal.com
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considered significant. The results were statistically analyzed
using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).
3. Results

In total, 23.3%, 37.7%, and 39.0% of the participants reported
their subjective oral health status as good, normal, and poor,
respectively (Table 1). According to the distribution of
participants, older age, female sex, low income, rural residence,
smoking, alcohol consumption, low education level, obesity,
poor general health status, stress, and little physical activity were
associated with poor oral health (each P< .001; Table 1).
Periodontal status, frequency of brushing teeth, and history of
scaling within the past 12 months significantly differed across the
Table 1

General characteristics of participants.

Subj

Characteristics Total Good

Number (n, %) 227,977 (100.0) 53,244 (
Mean age (n, %)
19–29 24,695 (17.6) 9,884 (2
30–39 32,416 (18.5) 9,329 (2
40–49 41,810 (21.4) 11,009 (
50–59 45,367 (19.8) 10,608 (
60–69 38,261 (11.8) 6,971 (
70–79 32,976 (8.1) 4,414 (
80 + 12,452 (2.8) 1,029 (

Sex (n, %)
Males 102,597 (49.6) 25,312 (
Females 125,380 (50.4) 27,932 (

Income (n, %)
Unknown 2,200 (1.2) 530 (1
1 (lowest) 49,024 (11.8) 6,468 (
2 80,283 (32.3) 18,000 (
3 61,193 (32.6) 17,080 (
4 (highest) 35,277 (22.0) 11,166 (

Region of residence (n, %)
Urban 109,509 (69.5) 28,131 (
Rural 118,468 (30.5) 25,113 (

Smoking (n, %)
Unknown 12 (0.0) 4 (0.0
None 144,705 (61.6) 35,654 (
Past smoker 41,678 (17.4) 8,750 (1
Current smoker 41,582 (20.9) 8,836 (1

Alcohol (n, %)
Unknown 41 (0.0) 8 (0.0
<1 time a mo 107,839 (40.2) 22,124 (
1–4 times a mo 69,249 (36.1) 18,996 (
≥2 times a week 50,848 (23.7) 12,116 (

Education level (n, %)
Unknown 316 (0.2) 75 (0.
Low 56,693 (12.6) 6,920 (
Middle 90,763 (38.5) 20,171 (
High 80,205 (48.7) 26,078 (

Obesity (n, %)
Unknown 10,946 (2.2) 1,311 (
Underweight 11,054 (5.0) 2,430 (
Normal weight 95,979 (44.0) 22,942 (
Overweight 53,746 (23.4) 12,856 (
Obese I 50,555 (22.6) 12,270 (
Obese II 5,697 (2.7) 1,435 (

4

groups with regard to subjective oral health status (each
P< .001). A higher prevalence of asthma (3.6%) was reported
in the poor oral health group than in the good (1.8%) and normal
(2.1%) groups (P< .001), but the prevalence of allergic rhinitis
was not higher in the poor oral health group (13.4%) than in the
good (15.4%) or normal health groups (15.9%).
The OR for asthma in model 2 was higher in the poor oral

health group than in the good oral health group (adjusted OR=
1.19, 95% CI=1.07–1.33, P= .002; Table 2). Abnormal
periodontal status was significantly associated with asthma
(adjusted OR=1.09, 95% CI=1.01–1.17, P= .030) after adjust-
ing for age, sex, economic level, education level, region of
residence, smoking, alcohol, obesity, subjective general health
status, stress level, and physical activity. However, the frequency
ective oral health status

Normal Poor P value

23.3) 85,982 (37.7) 88,751 (39.0)
<.001

∗

6.9) 10,088 (17.7) 4,723 (10.2)
0.2) 15,509 (21.6) 7,578 (13.2)
21.1) 19,475 (24.6) 11,326 (17.5)
17.9) 18,111 (19.9) 16,648 (21.1)
8.4) 12,440 (9.8) 18,850 (17.1)
4.6) 7,948 (5.1) 20,614 (14.9)
1.0) 2,411 (1.4) 9,012 (6.0)

<.001
∗

52.0) 36,935 (47.1) 40,350 (50.9)
48.0) 49,047 (52.9) 48,401 (49.1)

<.001
∗

.2) 884 (1.3) 786 (1.1)
7.0) 12,727 (8.1) 29,829 (20.5)
29.2) 30,685 (31.9) 31,598 (35.5)
35.4) 26,509 (35.2) 17,604 (27.1)
27.2) 15,177 (23.5) 8,934 (15.9)

<.001
∗

71.6) 44,739 (71.1) 36,639 (65.9)
28.4) 41,243 (28.9) 52,112 (34.1)

< 0.001
∗

) 6 (0.0) 2 (0.0)
65.8) 57,105 (64.5) 51,946 (54.7)
5.8) 14,120 (16.1) 18,808 (20.5)
8.4) 14,751 (19.4) 17,995 (24.8)

<.001
∗

) 13 (0.0) 20 (0.0)
36.5) 37,682 (38.1) 48,033 (45.8)
40.7) 29,531 (38.9) 20,722 (28.9)
22.8) 18,756 (22.9) 19,976 (25.3)

<.001
∗

2) 121 (0.2) 120 (0.2)
6.0) 14,205 (8.0) 35,568 (23.8)
32.6) 36,149 (39.1) 34,443 (42.6)
61.2) 35,507 (52.7) 18,620 (33.5)

<.001
∗

1.3) 2,513 (1.5) 7,122 (3.8)
5.1) 3,871 (4.9) 4,753 (5.1)
45.0) 37,703 (45.6) 35,334 (41.3)
23.2) 20,626 (23.3) 20,264 (23.7)
22.7) 19,133 (22.0) 19,152 (23.3)
2.8) 2,136 (2.7) 2,126 (2.7)

(continued )



Table 1

(continued).

Subjective oral health status

Characteristics Total Good Normal Poor P value

Subjective health status (n, %) <.001
∗

Unknown 11 (0.0) 5 (0.0) 4 (0.0) 2 (0.0)
Good 84,720 (42.5) 32,251 (64.5) 32,025 (40.6) 20,444 (27.2)
Normal 94,720 (42.8) 15,787 (28.6) 43,174 (50.3) 35,759 (44.8)
Poor 48,526 (14.7) 5,201 (7.0) 10,779 (9.1) 32,546 (28.0)

Stress (n, %) <.001
∗

Unknown 124 (0.0) 12 (0.0) 21 (0.0) 91 (0.1)
No 49,678 (17.4) 12,613 (19.4) 16,071 (15.1) 20,994 (18.7)
Some 119,597 (54.6) 28,865 (56.4) 49,334 (58.4) 41,398 (48.3)
Moderate 50,274 (24.0) 10,295 (21.2) 17,994 (23.1) 21,985 (27.3)
Severe 8,304 (4.0) 1,459 (2.9) 2,562 (3.4) 4,283 (5.5)

Physical activity (n, %) <.001
∗

0 min/wk 33,421 (10.4) 6,239 (8.6) 10,313 (8.9) 16,869 (13.7)
1–149 min/wk 131,563 (62.1) 30,933 (61.6) 51,858 (63.8) 48,772 (60.2)
≥ 150 min/wk 62,993 (27.6) 16,072 (29.9) 23,811 (27.3) 23,110 (26.0)

Periodontal status < 0.001
∗

Abnormal 63,430 (29.3) 4,458 (8.7) 21,253 (26.4) 37,719 (49.4)
Normal 164,547 (70.7) 48,786 (91.3) 64,729 (73.6) 51,032 (50.6)

Teeth brushing frequency <.001
∗

4 times a day 32,116 (15.7) 9,341 (18.8) 12,315 (15.4) 10,460 (13.5)
3 times a day 77,118 (35.8) 19,837 (38.3) 31,212 (37.6) 26,069 (31.4)
2 times a day 88,310 (37.1) 18,953 (34.1) 33,368 (37.2) 35,989 (39.3)
1 time a day 26,490 (10.2) 4,673 (8.0) 8,206 (8.9) 13,611 (13.6)
0 times a day 3,943 (1.2) 440 (0.7) 881 (0.8) 2,622 (2.2)

Scaling within the past 12 months <.001
∗

Yes 151,051 (59.9) 30,564 (53.5) 53,213 (57.6) 67,274 (68.0)
No 76,926 (40.1) 22,680 (46.5) 32,769 (42.4) 21,477 (32.0)

AR (n, %) 26,936 (15.0) 6,793 (15.4) 11,406 (15.9) 8,737 (13.4) <.001
∗

Asthma (n, %) 6,593 (2.5) 1,049 (1.8) 1,902 (2.1) 3,642 (3.6) <.001
∗

∗
Rao-Scott Chi-squared test was analyzed with sampling weights, Significance at P< .05.

AR = allergic rhinitis.
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of teeth brushing and scaling history within the past 12 months
were not significantly associated with asthma in models 1 and 2.
The adjusted OR for allergic rhinitis in model 2 was higher in

the poor oral health group than in the good oral health group
(adjusted OR=1.05, 95% CI=1.00–1.11, P= .045; Table 3).
The adjusted OR for allergic rhinitis in model 2 was higher in
participants with an abnormal periodontal status than in those
with a normal periodontal status (adjusted OR=1.19, 95% CI=
1.14–1.23, P< .001). Participants with allergic rhinitis weremore
likely to brush their teeth (adjusted OR=1.31, 95% CI=1.10–
1.57, P= .002) and to have developed scaling within the last 12
months (adjusted OR=1.15, 95% CI=1.11–1.19, P< .001).
4. Discussion

The present study showed that participants with poor oral health
had significantly higher ORs for asthma and allergic rhinitis than
those with good oral health after adjusting for age, sex, economic
level, education level, region of residence, smoking, alcohol,
obesity, subjective general health status, stress level, physical
activity, periodontal status, frequency of teeth brushing, and
history of scaling.
These findings can be explained by bidirectional relationships

between oral health and allergic disease. One probable mecha-
5

nism involves the immune system. Interleukin (IL)-12 and IL-16
may be related to the pathogenesis of periodontal disease,[14] and
IL-12 has been proposed to play a key role in allergic rhinitis.[15]

Elevated gingival IgE concentrations were found in both the
asthma and periodontitis groups,[16] suggesting that IgE-
mediated hypersensitivity reactions may occur in the gingiva.
A reduction in IL-10 and gene polymorphisms associated with IL-
10 trigger the progression and worsening of periodontal
disease[17] and increase susceptibility to asthma.[18]

Another possible mechanism is that poor oral health is a result
of allergic disease. Patients with allergic rhinitis or asthma have a
greater tendency than those without to mouth-breathe because of
nasal congestion and various dentofacial abnormalities, such as
anterior open bite. Mouth breathing leads to dehydration of the
alveolar mucosa and an increase in gingival inflammation due to
decreased epithelial resistance to bacterial plaques.[19,20]

In addition, diminished salivary production and secretion are
associated with the prolonged use of b2 agonists,[21] inhaled
corticosteroids,[22] and antihistamines.[23] The reduction in saliva
can affect the natural process by which the mouth maintains its
chemical balance and the protective function of cleaning the
mouth. Reduced salivary flow provides a favorable environment
for the growth and multiplication of microorganisms, such as
Lactobacilli and Streptococcus mutans, causing dental caries.[24]

http://www.md-journal.com


Table 2

Odds ratios for asthma according to subjective oral health status.

Odds ratios for asthma

Characteristics Crude P value Model 1† P value Model 2‡ Pvalue

Subjective oral health status
Poor 2.10 (1.91–2.30) <.001

∗
1.21 (1.09–1.35) <.001

∗
1.19 (1.07–1.33) .002

∗

Normal 1.19 (1.08–1.31) <.001
∗

1.05 (0.95–1.16) .354 1.04 (0.94–1.16) .443
Good 1 1 1

Periodontal status
Abnormal 1.23 (1.15–1.32) <.001

∗
1.09 (1.01–1.17) .030

∗
1.04 (0.96–1.13) .328

Normal 1 1 1
Teeth brushing frequency
4 times a day 0.54 (0.43–0.68) <.001

∗
0.94 (0.74–1.19) .605 0.96 (0.76–1.22) .751

3 times a day 0.55 (0.44–0.69) <.001
∗

0.95 (0.76–1.20) .669 0.97 (0.77–1.22) .805
2 times a day 0.62 (0.50–0.77) <.001

∗
0.94 (0.75–1.17) .563 0.95 (0.76–1.19) .655

1 time a day 0.73 (0.58–0.93) .009
∗

0.96 (0.76–1.22) .754 0.97 (0.77–1.23) .802
0 times a day 1 1 1

Scaling within the past 12 months
Yes 0.74 (0.69–0.80) <.001

∗
0.95 (0.88–1.02) .168 0.96 (0.89–1.03) .257

No 1 1 1
∗
Logistic regression with sampling weights, Significance at P< .05.

†Model 1 was adjusted for age, sex, economic level, education level, region of residence, smoking, alcohol, obesity, subjective health status, stress level, and physical activity.
‡Model 2 was adjusted for model 1 with subjective oral health status, periodontal status, teeth brushing frequency, and scaling within the past 12 month.

Wee et al. Medicine (2020) 99:43 Medicine
Fexofenadine-treated patients with allergic rhinitis showed
significantly lower salivary flow rates than healthy individuals
in a comparative observational study in Israel.[23]

This study showed that the adjusted ORs for asthma were
higher in the subjective poor oral health group and in the
abnormal periodontal status group. Previous studies have
reported a positive association between poor oral health and
asthma, consistent with our results. A study in Finland showed
that asthmatic patients had a higher (52.7%) mean periodontal
status index (percentage of teeth with gingival bleeding, calculus,
or periodontal pockets) than nonasthmatic controls (37.1%)
Table 3

Odds ratios for allergic rhinitis according to subjective oral health st

Odds ratios fo

Characteristics Crude P value Mo

Subjective oral health status
Poor 0.85 (0.81–0.89) <.001

∗
1.12 (

Normal 1.04 (1.00–1.08) .040
∗

1.06 (
Good 1

Periodontal status
Abnormal 1.26 (1.22–1.30) <.001

∗
1.20 (

Normal 1
Teeth brushing frequency
4 times a day 1.77 (1.49–2.11) <.001

∗
1.32 (

3 times a day 1.80 (1.52–2.14) <.001
∗

1.33 (
2 times a day 1.59 (1.34–1.89) <.001

∗
1.26 (

1 time a day 1.49 (1.25–1.77) <.001
∗

1.23 (
0 times a day 1

Scaling within the past 12 months
Yes 1.28 (1.24–1.32) <.001

∗
1.15 (

No 1
∗
Logistic regression with sampling weights, Significance at P< .05.

†Model 1 was adjusted for age, sex, economic level, education level, region of residence, smoking, al
‡Model 2 was adjusted for model 1 with subjective oral health status, periodontal status, teeth brushin
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(P= .05).[25] In a case-control study in India, asthmatic subjects
had higher mean plaque (1.94±0.73 vs 1.51±0.37) and
gingivitis (1.42±0.31 vs 0.90±0.21) scores than nonasthmatic
subjects (P< .001 for each test).[19] Individuals with periodontitis
had an approximately 3 fold increased risk of severe asthma than
those without periodontitis (adjusted OR=3.01–3.25) in Brazil-
ian adults.[26] Furthermore, in a recent meta-analysis, periodon-
titis was associated with asthma (adjusted OR=3.54, 95% CI=
2.47–5.07).[27]

On the other hand, there are few studies on the association
between poor oral health and allergic rhinitis, and they have
atus.

r allergic rhinitis

del 1† P value Model 2‡ P value

1.07–1.18) <.001
∗

1.05 (1.00–1.11) .045
∗

1.02–1.10) .008
∗

1.03 (0.99–1.08) .139
1 1

1.16–1.24) <.001
∗

1.19 (1.14–1.23) <.001
∗

1 1

1.11–1.58) .002
∗

1.31 (1.10–1.57) .002
∗

1.12–1.58) .001
∗

1.33 (1.12–1.58) .001
∗

1.06–1.50) .010
∗

1.26 (1.06–1.50) .009
∗

1.03–1.47) .022
∗

1.23 (1.03–1.47) .022
∗

1 1

1.12–1.19) <.001
∗

1.15 (1.11–1.19) <.001
∗

1 1

cohol, obesity, subjective health status, stress level, and physical activity.
g frequency, and scaling within the past 12 month.
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yielded conflicting results. The adjusted OR for allergic rhinitis
was 1.21 (95% CI=1.18–1.23) in patients with chronic
periodontitis compared with controls from the Longitudinal
Health Insurance Database in Taiwan.[28] In contrast to our
study, in the KNHANES 2013–2015, there was a significant
inverse association between allergic rhinitis and periodontal
status (adjusted OR=0.79, 95% CI=0.66–0.95).[29] They
explained that their results supported the hygiene hypothesis,
but the hygiene hypothesis proposes that early life infections have
preventive effects against the pathogenesis of allergies, which is
more appropriate for children than adults.
Additionally, the present study showed that subjects with

allergic rhinitis were more likely to brush their teeth and to
develop scaling, while oral health-related behaviors were not
significantly associated with asthma. A Brazilian study presented
a positive association between asthma and periodontitis, as our
study showed, but there was no significant difference in brushing
frequency and the use of dental floss between the asthma and
control groups.[26] This lack of a relationship might explain why
the present study attempted to adjust for numerous possible
confounders. Generally, poor oral health behaviors are known to
increase poor oral health and the rate of inflammatory disease.[30]

However, good oral health-related behaviors in patients with
allergic rhinitis may be the result of motivation for improved
health, as they consider subjective oral health to be poor and may
have xerostomia caused by mouth breathing and the use of
antihistamines.
The strengths of the present study include a large representative

sample of Korean adults and adjustment for numerous potential
covariates, including age, sex, economic level, education level,
region of residence, smoking, alcohol, obesity, subjective general
health status, stress level, physical activity, and oral health-
related behaviors. Previous studies have shown socioeconomic
inequalities in subjective oral health, and the reporting of poor
oral health is associated with low socioeconomic status.[31,32]

Our previous study showed that allergic rhinitis was associated
with male sex (adjusted OR=1.64, 95% CI=1.13–2.36),
younger age (adjusted OR=1.96, 95% CI=1.30–2.96), and a
high stress level (adjusted OR=1.55, 95% CI=1.05–2.30).[33]

Another previous study reported that current asthma was
associated with current smoking in both worker (adjusted
OR=1.33, 95% CI=1.13–1.57) and nonworker groups (adjust-
ed OR=2.07, 95% CI=1.76–2.43).[34]

The present results should be interpreted with caution because
of limitations. The cross-sectional study design limited the
determination of causality between subjective oral health and
allergic disease. The survey was based on self-reported
questionnaires, which are subject to recall bias. We could not
conduct objective oral health tests. The asthma information was
based on a history of diagnosis by a clinician. Thus, it was
possible that there were misdiagnosed or underdiagnosed
patients in our cohort.
In conclusion, subjective oral health status was significantly

associated with asthma and allergic rhinitis after adjusting for
multiple covariates in Korean adults.
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