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Background: Dental caries is the most prevalent chronic in-
fectious oral disease of multifactorial etiology. Increased risk
of dental caries development in patients with asthma and al-
lergic rhinitis has been frequently reported. In contrast, only
a few studies on dental caries in patients with atopic dermati-
tis (AD) have been reported. Objective: We investigated the
association between AD and dental caries development in
an adult population in the Republic of Korea. Methods: A to-
tal of 21,606 adults who participated in the Korean National
Health and Nutrition Examination Survey, a nationwide,
population-based, cross-sectional survey between 2010 and
2015, were included in the study. Multiple logistic regression
analyses with confounder adjustment suggested odds ratios
(ORs) to identify the possible association between AD and
decayed, missing, filled teeth (DMFT) experience compared
to non-AD participants. Multiple Poisson regression analyses
estimated the mean ratio of the DMFT index according to the
presence of AD. Results: After adjusting for various con-
founding factors, the prevalence of DMFT was significantly
associated with AD (OR, 1.58; 95% confidence interval (Cl),
1.08~2.29; p=0.017). In addition, the mean value of the
DMFT index was significantly different between the AD and
non-AD groups (mean ratio, 1.07; 95% Cl, 1.00~1.14; p=
0.046). Conclusion: AD was significantly associated with the
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development of dental caries. Dermatologists should be
aware of the dental manifestations of AD patients and recom-
mend regular dental check-ups for the early detection of
caries. (Ann Dermatol 33(2) 154~ 162, 2021)
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INTRODUCTION

Atopic dermatitis (AD) results from epithelial barrier dis-
turbance and immune dysregulation in the skin of genet-
ically predisposed hosts. Keratinocytes in normal skin pro-
duce antimicrobial peptides that are active against pathogens.
However, the deficient expression of antimicrobial pep-
tides, including £ -defensins and cathelicidins, in AD, may
cause microbiota colonization, particularly Staphylococcus
aureus, which may contribute to either disease onset or
aggravation'”. Compared to the 5% ~30% of S. aureus
skin colonization in healthy individuals, the overexpansion
of S. aureus appeared in 75% ~100% of AD patients’ le-
sional skin and 30% ~ 100% of their nonlesional skin®*.

Dental caries is one of the most prevalent chronic in-
fectious oral diseases associated with several complications.
According to the United States National Health and Nutri-
tional Examination Survey from 2011 to 2016, the preva-
lence of dental caries in permanent teeth remains high.
Approximately 90% of adults aged 20 to 64 years have ex-
perienced caries’. Its etiology is multifactorial: complex in-
teractions of oral microorganisms in the dental plaque, di-
et, and host factors, including genetic and immunologic
responses”®. Based on the extended ecological hypothesis
and environmental acidification, mostly caused by a fre-
quent sugar supply, a microbial shift towards acidogenic
(acid-producing) and aciduric (acid-tolerant) populations,
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which are cariogenic microflora, occurs’.

Several previous studies on asthma and allergic rhinitis,
which, like AD, are included in atopic diseases, suggested
a higher risk of dental caries in the disease group than in
the control group'®"". However, to the best of our knowl-
edge, only a few studies have assessed the association be-
tween dental caries and AD'*". Although the pathogenic
mechanisms are not clearly established, it has been hy-
pothesized that there may be a potential link between AD
and dental caries. Therefore, this population-based study
aimed to determine the association between AD and den-
tal caries in Korean adults with AD.

MATERIALS AND METHODS

Data source

We analyzed data from the Korean National Health and
Nutrition Examination Survey (KNHANES), administered by
the Korean Centers for Disease Control and Prevention be-
tween 2010 and 2015. KNHANES is a continuous annual
survey program conducted to involve complex, stratified,
multistage, and probability-cluster samples representative
of the noninstitutionalized civilian population in the Republic
of Korea'*. This nationwide cross-sectional survey consisted
of four components: a health-related interview, a health
behavior survey, a health examination, and a nutrition survey.

Study population

From all the data collected from KNHANES, we used the
sociodemographic characteristics (age, sex, household in-
come, and insurance type), anthropometric information,
oral health-related variables, and survey results regarding
AD. AD patients were identified by an affirmative answer
to the following question: “Have you ever been diagnosed
as atopic dermatitis by a doctor?”. We defined the control
group as those who answered “No” to the above question.
This single question provided sufficient validity for the epi-
demiological study of AD in an adult population”.

Sociodemographic and comorbid variables

The sociodemographic data of the participants were ob-
tained through a self-administered questionnaire. These in-
cluded age, sex, household income, education, and region.
Household income was categorized into four groups based
on the equalized gross annual household income: <25%
(the lowest quartile income group), 25% ~50%, 50% ~ 75%,
and 75%~100% (the highest income quartile group).
Education level was classified as primary school or lower,
middle school graduate, high school graduate, and college
graduate or higher. Regarding the region of residence, the
16 districts of the Republic of Korea were subdivided into
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two groups: (1) urban regions: Seoul, Gyeonggi, Busan,
Daegu, Incheon, Gwangju, Daejeon, and Ulsan; and (2)
rural regions: Gangwon, Chungbuk, Chungnam, Jeonnam,
Jeonbuk, Gyeongbuk, Gyeongnam, and Jeju. We consid-
ered household income, education, and region of residence
to reflect socioeconomic status. Body mass index (BMI) was
calculated as follows: weight (kg)/height® (m?). Information
on lifestyle behaviors, including cigarette smoking and al-
cohol consumption, was also collected. The participants
were categorized according to their smoking habits as ei-
ther smokers, ex-smokers, or nonsmokers. Alcohol intake
was classified according to the frequency of consumption
as follows: none, occasionally (<2 times/week), and fre-
quently (=2 times/week). The presence of comorbidities
was determined only when the study participants admitted
to having been diagnosed with asthma, allergic rhinitis,
hypertension, diabetes mellitus, and hyperlipidemia, by a
physician.

Oral health examination and survey

To ensure the reliability of oral health examinations, cali-
bration training for the dentists was provided every year
by the reference dentist. Caries was assessed based on the
experience of decayed, missing, and filled teeth (DMFT)
and the total number of DMFT (DMFT index), which is the
most common and simplest method of assessing dental ca-
ries in oral epidemiology'®. To assess patients with severe
dental caries, the significant caries (SiC) group, which was
proposed by the World Health Organization, was also eval-
uated by identifying the most severely-affected 30% of the
participants'’. Additionally, dental health behaviors, such
as the use of auxiliary oral hygiene products (dental floss,
interdental brush, and mouthwash), and frequency of daily
teeth brushing (per day) were also assessed. Participants
were also asked the following question: “Did you have
regular dental check-up within one year before the inter-
view?” We considered the term “regular dental checkup”
as visits to a dental clinic more than once a year to sustain
a healthy oral state, regardless of an apparent dental pro-
blem. The self-rated oral health status was a 5-level rating in
the questionnaire; we reorganized the subjective oral sta-
tus into two grades: ratings of poor or very poor being
categorized as “poor” and fair to excellent as “healthy”.

Frequency of intake of sugar-source foods

Based on the Korea National Health and Nutrition Exami-
nation Food Frequency Questionnaire and Preliminary
Studies, the intake of three major sugar source foods was
surveyed: crackers/cookies, carbonated soft drinks, and
ice-cream/sherbet. We divided the patients into three groups
based on the frequency of ingestion: almost none, occa-

Vol. 33, No. 2, 2021 155



HJ Park, et al

sionally (<2 times per week), and frequently (=2 times
per week).

Ethical considerations

The KNHANES protocol was approved by the Institutional
Review Board of the Korean Centers for Disease Control
and Prevention (IRB no. 2010-02CON-21-C, 2011-02CON-
06-C, 2012-01EXP-01-2C, 2013-07CON-03-4C, 2013-12EXP-
03-5C, 2015-01-02-6C), and conducted according to the
Declaration of Helsinki. All participants provided written
informed consent. This study was approved by the institu-
tional review board (IRB no. ISPAIK 2020-04-021), which
waived the requirement for informed consent due to the
de-identification of the data obtained from the KNHANES
dataset.

Statistical analysis

Statistical analyses were performed with the aid of R ver.
3.4.3 (R Foundation for Statistical Computing, Vienna,
Austria) and IBM SPSS ver. 23.0 (IBM Corp., Armonk, NY,
USA). To produce unbiased national estimates represent-
ing the general Korean population, we used KNHANES
sample weights accounting for the complex sampling de-
sign of each participant. We calculated the means and
standard deviations of the participants’ ages. Categorical
or ordinal variables were expressed as proportions and
standard errors. The differences in participant character-
istics according to the presence of these conditions were
analyzed using the design-based Wilcoxon rank-sum test

Subjects who participated the KNHANES survey
from 2010 to 2015 (n=48,482)

for complex sample survey data or the Pearson’s x* test
with Rao-Scott adjustment. To estimate the odds ratios
(ORs) of AD according to the DMFT experience (DMFT in-
dex>0), severe dental caries group, and poor subjective
oral status, we performed simple and multiple logistic re-
gression analyses using the generalized linear model for a
complex survey design. After fulfilling the normality as-
sumption, we conducted simple and multiple Poisson re-
gression analyses, by using the generalized linear model
for a complex survey design to compare the DMFT index
between the participants with and without AD. In all anal-
yses, two-tailed p-values of <0.05 were considered stat-
istically significant.

RESULTS

Of the 48,482 potentially eligible participants (2008 ~2014
KNHANES), 26,876 were excluded for the following rea-
sons: age<19 years (n=10,849), incomplete data on AD
(n=4,226), non-responders for oral health-related survey
or oral examinations (n=1,728), missing values and non-
responders with nutritional data (n=9,461), and other in-
complete data (n=612). A total of 21,606 participants were
included; 21,043 non-AD subjects and 563 subjects with
AD (Fig. 1).

The sociodemographic characteristics and comorbidities
of the study population are summarized in Table 1. Partici-
pants with AD were significantly younger (p<0.001), bet-
ter educated (p<0.001), had a higher proportion living in

Excluded those age <19 years
(n=10,849)

Age 219 years
(n=37,633)

Excluded those with incomplete data for AD
(n=4,226)

A 4

Excluded no responders for oral health-related
survey or oral examinations
(n=1,728)

Excluded those with missing values or
no responders with nutritional data
(n=9,461)

\ 4

Excluded other incomplete data
(n=612)

Fig. 1. Flow diagram of the inclu-
sion and exclusion of study parti-

Eligible participants (n=21,606) including
AD (n=563) and non-AD (n=21,043)
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Table 1. Sociodemographic characteristics and comorbidities of study participants

Variable Total Non-AD AD p-value
Total population
Number 21,606 21,043 563
Percent (%) 100.0 96.69 +0.40 3.31+0.40
Sex 0.126
Male 49.62+1.11 49.50+1.11 53.34+1.11
Female 50.38 +1.11 50.50+1.11 46.66+1.11
Age (yn) 46.89+14.69 47.20+14.57 35.31+14.45 <0.001*
Insurance type 0.644
Medical aid 2.30+0.33 2.28+0.33 2.64+0.36
Health insurance 97.7+0.33 97.72+0.33 97.36+0.36
Household income (quantile) 0.621
Low 11.41+0.71 11.47+0.71 9.8+0.66
Mid-low 25.68+0.97 25.70+0.97 24.98+0.96
Mid-high 31.27+1.03 31.18+1.03 33.85+1.05
High 31.65+1.03 31.66+1.03 31.38+1.03
Education <0.001*
<Primary school 12.13+0.72 12.38+0.73 4.56+0.46
Middle school 8.84+0.63 8.97+0.63 5.07+0.49
High school 40.66+1.09 40.25+1.09 52.60+1.11
=>College 38.37+1.08 38.40+1.08 37.76+1.08
Region 0.007*
Rural 27.43+0.99 27.64+0.99 21.52+0.91
Urban 72.57+0.99 72.36+0.99 78.48 +0.91
BMI (kg/m?) 0.118
Obese (=30) 4.68+0.47 4.60+0.47 6.85+0.56
Overweight 27.20+0.99 27.26+0.99 25.56+0.97
Normal (<25) 68.12+1.03 68.14+1.03 67.59+1.04
Alcohol consumption <0.001*
None 20.73+0.9 20.95+0.9 14.33+0.78
Occasionally (<2/wk) 56.54+1.1 56.21+ 1.1 66.24+1.05
Frequently (=2/wk) 22.73+0.93 22.84+0.93 19.43+0.88
Smoking status 0.242
Current smoker 24.58+0.96 24.51+0.95 26.53+0.98
Ex-smoker 19.69+0.88 19.79+0.88 16.55+0.82
Non-smoker 55.73+£1.1 55.69+ 1.1 56.92+1.1
Asthma <0.001*
No 97.27+£0.36 97.45+0.35 91.93+0.6
Yes 2.73+0.36 2.55+0.35 8.07+0.6
Allergic rhinitis <0.001*
No 83.89+0.82 84.46+0.8 67.03+1.04
Yes 16.11+0.82 15.54+0.8 32.97+1.04
Hypertension <0.001*
No 87.07+0.74 86.77+0.75 95.71+0.45
Yes 12.93+0.74 13.23+0.75 4.29+0.45
Diabetes mellitus <0.001*
No 95.10+0.48 94.99+0.48 98.13+0.3
Yes 4.90+0.48 5.01+0.48 1.87+0.3
Hyperlipidemia 0.008*
No 93.78+0.54 93.69+0.54 96.41+0.41
Yes 6.22+0.54 6.31+0.54 3.59+0.41

Values are presented as number only, mean +standard deviation, or weighted % +standard error. AD: atopic dermatitis, BMI: body
mass index. p-values were calculated by design-based Wilcoxon rank-sum test for complex sample survey data or Pearson’s x? test
with Rao-Scott adjustment (*p<0.05 is statistically significant).
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urban areas (p=0.007), had more asthma patients (p <
0.001), more patients with allergic rhinitis (p<0.001),
lower prevalence of hypertension (p<0.001), lower prev-
alence of diabetes mellitus (p<0.001), and lower preva-
lence of hyperlipidemia (p<0.001) than the non-AD group.
There was no statistically significant difference in the pro-
portion of smokers, while the proportion of alcohol con-
sumers was significantly different between the two groups.
The oral health behaviors and nutritional habits data of the
participants are shown in Table 2. There were significant
differences in the frequency of tooth brushing and dietary
behaviors between AD and non-AD participants.

The prevalence of DMFT was significantly higher in the
AD group than in the non-AD group both in the simple lo-
gistic regression analysis (p=0.025) and the multiple logis-
tic regression analysis after adjustment for sociodemo-
graphic characteristics (sex, region, household income, and
education) and BMI (Model 1: OR, 1.58; 95% confidence
interval [Cl], 1.09~2.30; p=0.015). Particularly, even af-

Table 2. Oral health behaviors and nutritional habits data

ter adjusting for the effects of smoking status, alcohol con-
sumption, oral health behaviors (frequency of tooth brush-
ing, experience of dental check-up within 1 year, use of
dental floss, interdental brush, and mouth wash) nutritional
habits (frequency of intake of crackers/cookies, carbonated
soft drinks, and ice-cream/sherbet), and comorbidities (allergic
rhinitis, asthma, hypertension, diabetes mellitus, and hyper-
lipidemia), the OR was still statistically significant (Model
2: OR, 1.58; 95% ClI, 1.08~2.29; p=0.017) (Table 3). In
addition, when using the Poisson regression analysis,
there was a significant difference in the mean ratio of the
DMFT index between the AD and non-AD groups after
adjustment (Model 2: mean ratio, 1.07; 95% CI, 1.00~
1.14; p=0.046) (Table 4). However, the prevalence of the
SiC group, which indicates severe dental caries, did not
differ regardless of AD presence, and the proportion of
participants who rated oral health status as poor were not
significantly higher in the AD group than in the non-AD
group (Table 3).

Variable Total Non-AD AD p-value
Frequency of tooth brushing 0.029*
<1 10.20+0.67 10.31+0.68 7.02+0.57
2 40.73+1.09 40.79+1.09 38.82+1.08
=3 49.07+1.11 48.90+1.11 54.16+1.11
Dental check-up (<1 year) 0.516
No 71.92+1.00 71.97+1.00 70.49+1.01
Yes 28.08+1.00 28.03+1.00 29.51+1.01
Use of dental floss 0.139
No 79.99+0.89 80.09+0.89 76.98+0.93
Yes 20.01+0.89 19.91+0.89 23.02+0.93
Use of interdental brush 0.877
No 85.46+0.78 85.47+0.78 85.2+0.79
Yes 14.54+0.78 14.53+0.78 14.8+0.79
Use of mouthwash 0.599
No 83.12+0.83 83.09+0.83 84.00+0.81
Yes 16.88+0.83 16.91+0.83 16.00+0.81
Frequency of food intake
Crackers/cookies 0.001*
Almost none 8.46+0.62 8.58+0.62 5.09+0.49
Occasionally (<2/wk) 72.99+0.99 73.05+0.98 71.13+1.01
Frequently (=2/wk) 18.55+0.86 18.37+0.86 23.78+0.94
Carbonated soft drinks <0.001*
Almost none 12.75+0.74 12.99+0.75 5.90+0.52
Occasionally (<2/wk) 70.22+1.01 70.41+1.01 64.66+1.06
Frequently (=2/wk) 17.03+0.83 16.60+0.83 29.44+1.01
Ice-cream/sherbet <0.001*
Almost none 9.15+0.64 9.31+0.64 4.48+0.46
Occasionally (<2/wk) 81.54+0.86 81.63+0.86 78.86+0.91
Frequently (=2/wk) 9.32+0.65 9.06+0.64 16.66+0.83

Values are presented as % <+ standard error. AD: atopic dermatitis. p-values were calculated by using Pearson’s x> test with Rao-Scott

adjustment (*p<0.05 is statistically significant).
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Table 3. Prevalence and adjusted odds ratios for experience of dental caries, severe dental caries group and poor subjective oral status to atopic dermatitis in Korean adults

Unadjusted Model 1 Model 2

)

% + SE

Prevalence (

Variable

AD OR (95% ClI) p-value OR (95% ClI) p-value OR (95% ClI) p-value

Non-AD

Total

0.017*

1.58 (1.08~2.29)
1.04 (0.84~1.30)

0.015*

1.58 (1.09~2.30)
1.04 (0.84~1.29)

0.025*
0.434

1.52 (1.05~2.18)

92.92+0.57
28.66+1.00

89.64+0.68
30.41+1.02

89.75+0.67

30.35+1.02

DMFT index>0
SiC group

0.713
0.661

0.727

0.92 (0.74~1.14)

61.02+1.08

38.99+1.08

56.36+1.10

0.053 1.06 (0.87~1.31) 0.530 1.05 (0.85~1.29)

1.22 (0.99~1.49)

Poor subjective oral status

Model 1: Adjusted for age, sex, region, household income, education, body mass index, Model 2: Model 1+smoking status, alcohol consumption, oral health behavior (frequency
of tooth brushing, experience of dental check-up within 1 year, use of dental floss, interdental brush and mouth wash), nutritional habit (frequency of intake of crackers/cookies,

carbonated soft drinks and ice-cream/sherbet), allergic rhinitis, asthma, hypertension, diabetes mellitus, hyperlipidemia, SE: standard error, AD: atopic dermatitis, OR: odds ratio,

Cl: confidence interval, DMFT: decayed, missed, and filled teeth, SiC: significant caries index. p-values were calculated by using the simple and multiple logistic regression

analyses (*p<0.05 is statistically significant).
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Table 4. Poisson regression analysis between atopic dermatitis
and DMFT index in Korean adults

DMFT index (mean+SE)  pean ratio

(95% CI)

Condition p-value

Non-AD AD

Unadjusted 6.43+0.05 6.47+0.22 1.01 (0.94~1.08) 0.851
Model 1 6.42+0.05 6.85+0.23 1.07 (1.00~1.14) 0.055
Model 2 6.42+0.05 6.85+0.22 1.07 (1.00~1.14) 0.046*

Model 1: Adjusted for age, sex, region, household income, educa-
tion, body mass index, Model 2: Model 1+smoking status, alcohol
consumption, oral health behavior (frequency of tooth brushing,
experience of dental check-up within 1 year, use of dental floss,
interdental brush and mouth wash), nutritional habit (frequency
of intake of crackers/cookies, carbonated soft drinks and ice-cream/
sherbet), allergic rhinitis, asthma, hypertension, diabetes mellitus,
hyperlipidemia, DMFT: decayed, missed, and filled teeth, SE: stand-
ard error, Cl: confidence interval, AD: atopic dermatitis. p-values
were calculated by using Poisson regression analyses (*p<0.05
is Statistically significant).

DISCUSSION

To the best of our knowledge, the present study is the first
study to evaluate the association between dental caries
and AD in an adult population, which was defined by
self-reported physician diagnosis. In our study, AD was
significantly associated with dental caries in Korean
adults. The mean DMFT index was significantly higher in
the AD group, indicating that the progression of dental ca-
ries may also be associated with AD, although the mean
ratio of the DMFT index was marginal. Until now, the as-
sociation between AD and dental caries has not been
widely studied and has mainly been focused on children.
Perugia et al.'” carried out a single-center observational
study, which reported the prevalence of dental caries
(54.4%, 49/90) in children and adolescents who were clin-
ically diagnosed with AD, but no statistical analysis was
performed to compare this prevalence to that in the non-
AD group. Recently, Kalhan et al.”’ conducted a longi-
tudinal cohort study to examine the impact of AD on early
childhood caries (ECC) development. They defined a child-
hood AD group whose parents reported that their children
had been diagnosed with AD by a physician, and skin
prick tests (SPT) were also performed for confirmation of
the diagnosis. AD children with positive SPT showed a
higher risk of ECC development at age 2 (adjusted OR, 3.29;
95% Cl, 1.06~10.17; p=0.038) and 3 years (adjusted OR,
3.09; 95% ClI, 1.24~7.17;, p=0.015). An ectodermal de-
fect during tissue development is suggested as a potential
common pathogenic pathway of dental caries and AD, but
neither the exact mechanism nor the direct causality was
determined in this study.
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According to a recent longitudinal twin cohort study in
6-year-old children, the overall concordance in the twin
cohort was moderate (0.47; 95% Cl, 0.32~0.62), indicat-
ing that either genetic or environmental shared factors
play a role in the etiology of hypomineralization of the
second molars (HSPM), but there was weak evidence of
higher concordance for HSPM in monozygotic twins when
compared to dizygotic twins (p=0.078)"®. Of the con-
founding factors, infantile eczema contributed more than
2-fold relative odds for HSPM (adjusted OR, 2.05; 95% ClI,
1.01~4.13; p=0.046), while the period when the second
primary molars would be considered vulnerable to HSPM
generally precedes the time at which infantile eczema
occurs. These findings suggest that not only eczema itself,
but also common developmental pathways could possibly
be attributed to enamel hypomineralization, which is a
risk factor for dental caries'”.

Among the multifactorial etiologies of dental caries, the
host factors, particularly genetic ones, are considered to
be risk factors for caries in AD patients. In a recent study,
epithelial hair keratin gene (KRT75) polymorphisms were
prone to increased enamel structure alterations, a possible
connection between hair disorders and susceptibility to
dental caries was demonstrated®’. Similarly, the barrier ab-
normalities in AD, which are also caused by various ge-
netic mutations, could play a role in the pathogenesis of
caries”’. The distal-less homeobox (DIx-3) gene has been
shown to play a crucial role in both enamel formation and
regulation of epidermal differentiation; polymorphisms in
MBL2 and TLR2 have also been associated with both AD
and dental caries®®. The filaggrin gene (FLG), which is ex-
pressed in both the skin and oral mucosa, also affects the
pathogenesis of dental caries in AD patients”. Thus, the
absence of filaggrin in the oral mucosa promotes epi-
dermal barrier dysfunction, leading to dryness and in-
fections caused by Streptococcus mutans, Streptococcus
sobrinus, and Lactobacilli'.

Mouth breathing is not only known to be associated with
atopic diseases including allergic rhinitis and asthma, but
is also revealed as one of the common characteristics in
AD patients®**®. Breathing through the mouth results in an
alteration in the defense mechanisms of oral tissues, as the
mucosa is exposed to air during respiration, leading to an
increased risk of cariogenic activity”>°. Koga-Ito et al.”'
found a high prevalence of S. mutans in 70% of mouth
breathers and 43.3% of the controls, indicating a higher
tendency for cariogenic activity.

As AD is a chronic relapsing cutaneous disorder, the ma-
jority of moderate to severe AD patients are treated with
systemic corticosteroids, immunomodulators, and antihis-
tamines. Long-term use of systemic corticosteroids is asso-
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ciated with opportunistic oral infections by suppressing
cellular immunity and phagocytosis®. Javad et al.*?
fied that Candida albicans was isolated from the oral cav-
ity of 23% of AD patients and 6% of the healthy controls
(p<0.05). Antihistamines cause decreased salivary flow
and xerostomia due to antimuscarinic effects. As salivary
flow plays an important role in the prevention of caries,
antihistamines, which are frequently used drugs in AD,
are also thought to be cariogenic drugs®*.

The limitations of this study are as follows. First, given the
cross-sectional nature of the study, causality could not be
inferred between AD and dental caries. Second, although
the questionnaire used for self-reported AD has been vali-
dated for studying comorbidities of AD (specificity: 0.97,
positive predictive value: 0.91), relatively low negative pre-
dictive value (0.70), and very poor sensitivity (0.43) may
result in misclassifications, in which some participants
who reported not having AD actually had the disease'.
Third, the information about systemic treatments of AD
and the severity of AD were not included as potentially re-
lated confounders. However, this is presumably the first
study using nationally representative data that has compre-
hensively investigated a possible association between den-
tal caries and AD. As such, we could minimize selection
bias by using nationwide survey data. In addition, various
other factors associated with caries, such as age, socio-
economic status, dietary data, and oral health behaviors,
could be adjusted in the analysis.

In a nutshell, patients with AD had a significantly higher
risk of developing dental caries than non-AD patients.
Based on our study results, dermatologists should be aware
of the dental manifestations of AD patients, and recom-
mend regular dental check-ups for the early detection of
caries. Further studies with prospective longitudinal study
designs and more accurate diagnostic systems should be
conducted to verify the direct role of AD in the develop-
ment of caries. In addition, further research on the com-
mon developmental pathways between AD and enamel
formation will provide insight into potential mechanisms
underlying the association between dental caries and AD.
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