
ORIGINAL ARTICLE
From the Departm

Hospital and N

Taipeia; and

Medical Unive

Drs Tang and Ch

Funding sources:

Conflicts of intere

Taiwan Co Ltd

Taiwan Co Ltd

Tang and Auth

The funder had n

analysis, decis

This clinical trial w

Hospital Resea

Accepted for pub

50
Prevalence of baseline comorbidities in
patients with atopic dermatitis: A

population-based cohort study in Taiwan
Yung-Tsu Cho, MD,a Wen-Ting Hsieh, MS,b Tom C. Chan, MD, PhD,a Chao-Hsiun Tang, PhD,b and

Chia-Yu Chu, MD, PhDa

Taipei, Taiwan
Background: Atopic dermatitis has been linked to increased risk of many comorbidities. However, the
risks of certain comorbidities are still debated.
Objective: To better characterize the basic demographics, treatment patterns, and associations between
atopic dermatitis and comorbidities and to further investigate the influence of severity on comorbidities.
Methods: We used a sample cohort of 999,992 people from the National Health Insurance Research
Database of Taiwan to evaluate atopic dermatitis in the general population.
Results: A total of 12,780 patients with atopic dermatitis in 2010 were identified. The prevalence was
1.28%. The proportions of severe and moderate cases were 7.43% and 19.26%, respectively. The most
commonly used systemic treatment was corticosteroids. Compared with the general population, atopic
dermatitis patients showed increased risks of all 9 groups of comorbidities, including autoimmune
disorders, atopic disorders, chronic urticaria, ocular disorders, metabolic disorders, hypertensive disorders,
ischemic heart disorders, cerebrovascular disorders, and psychiatric disorders. The severity and persistence
of atopic dermatitis were correlated with the development of certain comorbidities.
Limitations: Miscoding and misclassification might have occurred, and only patients with active disease
were enrolled.
Conclusion: Patients with atopic dermatitis have higher risks of various comorbidities. Comprehensive
monitoring and treatment plans are needed to better manage these patients. ( JAAD Int 2020;1:50-8.)

Key words: atopic dermatitis; comorbidities; National Health Insurance Research Database; prevalence;
severity; Taiwan; treatment.
INTRODUCTION
Atopic dermatitis is an inflammatory skin disease

characterized by recurrent pruritic skin eruptions
that are typically located in certain areas but can
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extend to the whole surface of the body.1 The
lifetime prevalence of atopic dermatitis is estimated
to be approximately 10% to 20%.2 The disease may
cause discomfort and impairment, leading to
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disability in daily activities, reduced performance in
learning, decreased productivity in work, and wors-
ened financial burdens both for individual patients
and entire health care systems.3

In addition, atopic dermatitis has been shown to
be associated with many other diseases, such as
allergic diseases, autoimmune disorders, ocular
CAPSULE SUMMARY

d Atopic dermatitis is a prevalent disease,
at 1.28% in Taiwan.

d One-fourth of atopic dermatitis patients
have moderate to severe disease
requiring systemic treatments, and such
patients generally have increased risk of
multiple medical comorbidities. The
severity and persistence of atopic
dermatitis is associated with the
presence of certain comorbidities.
abnormalities, psychiatric
problems, and cardiovascu-
lar and cerebrovascular dis-
eases.4-7 These associations
have even led some to cate-
gorize atopic dermatitis as a
systemic inflammatory disor-
der.8 However, most of these
associations have been iden-
tified mainly on the basis of
case-control studies or small-
scale cohort studies. Large-
scale cohort studies of the
comorbidities of atopic
dermatitis are still scant,
such that some of the previ-

ously reported associations remain controversial.5,6

To better characterize the disease burden of
atopic dermatitis, we used a population-based data-
base to evaluate the prevalence, severity, treatment
patterns, and comorbidities of atopic dermatitis and
to further investigate the influence of disease severity
on comorbidities.

MATERIALS AND METHODS
Setting

The National Health Insurance program in Taiwan
was put into effect in March 1995. It is primarily
funded by payroll taxes, with additional subsidies
from general government revenues, and covers
99.9% of the total population of Taiwan with a
comprehensive benefits package (including outpa-
tient and inpatient services, prescription drugs, pre-
ventive medicine, dental care services, and Chinese
herbal remedies). Health care providers are reim-
bursed by the National Health Insurance program for
their services. Patients are free to select the health
care providers of their choice, although they are
required to make co-payments for their health care
services and drugs consumed.

Data sources
The data used in this study were obtained from

the National Health Insurance Research Database,
which was established by the National
Health Research Institute in cooperation with the
National Health Insurance Administration, with the
aim of promoting research into current and emerging
medical issues in Taiwan. The 2010 sample cohort
files, which contain all the relevant medical records
from 2003 to the end of 2013 for a sample cohort of
999,992 enrollees representative of the Taiwanese
population in 2010, were used to identify the study
cases and to construct the Taiwanese standard pop-
ulation in this study. Confidentiality assurances were
addressed by abiding by the
data regulations of the
National Health Insurance
Administration.
Study population
Patients were identified as

having atopic dermatitis for
each year from 2003 to 2013
if they fulfilled at least 1 of
the following criteria: had at
least 2 outpatient visits with a
primary or secondary diag-
nosis of the International
Classification of Diseases,
Ninth Revision, Clinical
Modification (ICD-9-CM) codes of 691 (atopic
dermatitis and related conditions), or had 1 outpa-
tient visit with a primary or secondary ICD-9-CM
code of 691 and at least 1 visit with a primary or
secondary ICD-9-CM of 692.9 (contact dermatitis and
other eczema, unspecified cause). We estimated the
annual prevalence of atopic dermatitis from 2003
through 2010 but not for the years after 2010 because
children born after that date were not included in this
sample cohort.
Definition of severity and persistence of atopic
dermatitis

To further investigate the severity of atopic
dermatitis, we classified patients with the disease
into mild, moderate, and severe cases based on their
treatments according to the national treatment
guidelines for atopic dermatitis.9 First, a patient
with severe atopic dermatitis was defined as one
who had received at least 3 prescriptions for systemic
immunosuppressants (cyclosporine, azathioprine,
methotrexate, and mycophenolate mofetil) or sys-
temic corticosteroids, or at least 3 prescriptions for
superpotent topical corticosteroids (ie, clobetasol)
combined with at least 3 prescriptions for photo-
therapy in the year. Second, a patient with moderate
atopic dermatitis was defined as one who had
received at least 1 prescription for systemic cortico-
steroids, or at least 3 prescriptions for superpotent
topical corticosteroids, or at least 1 prescription for
phototherapy in the year. Third, patients who did not



Abbreviations used:

ICD-9-CM: International Classification of Dis-
eases, Ninth Revision, Clinical
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fulfill the above-mentioned criteria were defined as
having mild cases.

In addition, the atopic dermatitis patients identi-
fied in 2010 were chosen as a sample cohort to
evaluate the persistence of the disease; that is, the
persistence of atopic dermatitis was determined
according to the number of years in which a certain
patient was identified as having atopic dermatitis
during the investigation period (from 2003 to 2013).
The patients with atopic dermatitis were separated
into 3 categories: those who had the disease for only
1 year, those who had the disease for 2 to 5 years, and
those who had the disease for greater than or equal
to 6 years.

Definition of comorbidities
There were 9 groups of comorbidities that were

assessed according to the previous literature,4-8,10-20

and they were defined according to whether the
given atopic dermatitis patient had at least 3 outpa-
tient visit claims with principal or secondary di-
agnoses of the following diseases (ICD-9-CM code):
autoimmune disorders, including systemic lupus
erythematosus (710), rheumatoid arthritis (714),
and ankylosing spondylitis (720); atopic disorders,
including asthma (493) and allergic rhinitis (477);
chronic urticaria (708.8 and 708.9); ocular disorders,
including glaucoma (365), cataracts (366), and
conjunctivitis (372); metabolic disorders, including
diabetes mellitus (250) and disorders of lipid meta-
bolism (272); hypertensive disorders, including
essential hypertension (401) and hypertensive heart
disease (402); ischemic heart disorders, including
acute myocardial infarction (410), angina pectoris
(413), and other forms of chronic ischemic heart
disease (414); cerebrovascular disorders, including
occlusion and stenosis of precerebral arteries (433)
and occlusion of cerebral arteries (434); and psychi-
atric disorders, including episodic mood disorders
(296), anxiety, dissociative and somatoform disor-
ders (300), specific disorders of sleep of nonorganic
origin (307.4), adjustment reaction (309), depressive
disorder, not elsewhere classified (311), and
attention-deficit/hyperactivity disorder (314.01).

Statistical analysis
Pearson x2 tests were performed to examine

differences in age, sex, and persistence among the
atopic dermatitis patients with the 3 disease severity
levels. The observed prevalence of the atopic
dermatitiserelated comorbidities was calculated.
The standardized prevalence ratios (that is, the
ratios of the observed to the expected atopic
dermatitiserelated comorbidities) were used to esti-
mate the relative risk. The expected number of
comorbid cases among the atopic dermatitis patients
was calculated bymultiplying the number of persons
accumulated in each stratum of age and sex by the
corresponding specific rate of the Taiwanese stan-
dard population; 95% confidence intervals of these
ratios were calculated with the assumption that the
observed numbers of comorbidity cases followed a
Poisson distribution. All analyses were performed
with SAS/Stat (version 9.3, SAS Institute, Inc,
Cary, NC).
RESULTS
Demographics, severity, and treatment
patterns of atopic dermatitis in Taiwan

A total of 12,780 patients with atopic dermatitis in
2010 was identified. The overall prevalence of atopic
dermatitis in 2010 was 1.28%, and the prevalence
remained consistent during the whole investigation
period (data not shown). With respect to age,
children younger than 2 years had the highest
prevalence (16.93%).

The proportions of severe and moderate cases of
atopic dermatitis in 2010 were 7.43% and 19.26%,
respectively, and these remained consistent during
the entire investigation period (Table I). The pro-
portion of moderate to severe cases in adults was
higher than that in children. In addition, the sex
distributions were significantly different among pa-
tients with different severity levels (P\.001). Among
patients with severe atopic dermatitis, the number of
male patients was greater than the number of female
ones (Table I).

Among the systemic treatments, systemic corti-
costeroids had been prescribed for 22.43% of all
the atopic dermatitis patients in 2010, and were
more commonly used for adult patients than for
children (31.70% vs 14.48%). Phototherapy was
used for 0.26% of the atopic dermatitis patients,
including 0.51% of the adults and 0.04% of the
children. Among the immunosuppressants other
than corticosteroids, azathioprine (0.17%) was the
most frequently prescribed agent, followed by
methotrexate (0.13%) and cyclosporine (0.05%).
The rates at which these systemic treatments for
atopic dermatitis were used also remained consis-
tent during the investigation period (data not
shown).



Table I. Demographics of patients with atopic dermatitis in 2010

Total Mild Moderate Severe

P valueN % N % N % N %

12,780 9369 73.31 2462 19.26 949 7.43
Age, mean 6 SD, y 25.11 6 25.95 21.52 6 25.34 33.04 6 24.67 39.96 6 25.26 \.001
0e9 5804 40.86 5042 49.49 604 19.13 158 12.01
10e19 1302 7.50 833 7.16 351 8.61 118 7.90
20e29 1073 8.40 646 6.90 311 12.63 116 12.22
30e39 1031 8.07 622 6.64 297 12.06 112 11.80
40e49 957 7.49 604 6.45 249 10.11 104 10.96
50e59 923 7.22 577 6.16 239 9.71 107 11.28
60e69 613 4.80 381 4.07 154 6.26 78 8.22
70e79 624 4.88 360 3.84 163 6.62 101 10.64
$80 453 3.54 304 3.24 94 3.82 55 5.80

Sex \.001
Women 6798 53.19 5024 53.62 1339 54.39 435 45.84
Men 5982 46.81 4345 46.38 1123 45.61 514 54.16

Persistence of AD, y \.001
1 5093 39.85 3910 41.73 939 38.14 244 25.71
2e5 6609 51.71 4867 51.95 1251 50.81 491 51.74
$6 1078 8.44 592 6.32 272 11.05 214 22.55

AD, Atopic dermatitis, SD, standard deviation.
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Comorbidities in patients with atopic
dermatitis

We examined the period prevalence of 27 comor-
bid diseases in the atopic dermatitis patients,
grouping them into 9 disease categories. The most
commonly encountered comorbidities were atopic
disorders, followed by ocular disorders, hyperten-
sive disorders, chronic urticaria, and metabolic
disorders (Fig 1). In comparison with the standard
population, the atopic dermatitis patients showed
increased risks for all 9 of the categories of comor-
bidities. Among these comorbidities, chronic urti-
caria showed the highest standardized prevalence
ratio, followed by atopic disorders and autoimmune
disorders (Fig 1).
Correlations of comorbidities with the severity
or persistence of atopic dermatitis

The prevalence of autoimmune disorders, atopic
disorders, ocular disorders, chronic urticaria,
ischemic heart disorders, and cerebrovascular disor-
ders was higher in patients with higher severities of
atopic dermatitis (Table II).

The distributions of persistence were significantly
different among the different severities of atopic
dermatitis (Table I; P \ .001). Patients with severe
disease had a higher proportion than those whose
atopic dermatitis persisted for more than 5 years.
Furthermore, the prevalence of autoimmune disor-
ders, atopic disorders, ocular disorders, chronic
urticaria, metabolic disorders, and ischemic heart
disorders was positively correlated to the persistence
of atopic dermatitis (Table III).
DISCUSSION
In the present study, we used the National Health

Insurance Research Database of Taiwan to demon-
strate that the prevalence of atopic dermatitis and the
proportions of patients with different severities of the
disease were consistent. However, the prevalence of
atopic dermatitis reported in this study may repre-
sent only patients with active diseases who sought
medical treatment in certain years.

Many previous studies have focused on the
comorbidities of patients with atopic dermatitis.
Associations between atopic dermatitis and certain
comorbidities, such as autoimmune disorders,5-8,10

atopic disorders,5-8 and ocular disorders,11,12 have
been consistently demonstrated, whereas the asso-
ciations between atopic dermatitis and certain other
comorbidities, such as hypertension, metabolic dis-
orders, cardiovascular disorders, and stroke, are still
controversial.5-8 Consistent with our results,
Silverberg et al13 showed in a recent, cross-
sectional, US, population-based study that atopic
dermatitis patients had higher odds of having
asthma, anxiety and depression, autoimmune dis-
ease, diabetes, high blood pressure, and heart dis-
ease than healthy controls. Silverberg14 also found
that adult atopic dermatitis was associated with
cardiovascular disease and stroke in 3 population-
based studies. However, Egeberg et al15 reported no



Fig 1. Prevalence and standardized prevalence ratios of multiple comorbidities in patients with
atopic dermatitis. Among these associated diseases in patients with atopic dermatitis, atopic
disorders showed the highest prevalence, followed by ocular disorders and hypertensive
disorders. In regard to standardized prevalence ratios, chronic urticaria showed the highest
ones, followed by atopic disorders and autoimmune disorders. SPR, Standardized prevalence
ratio.
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increased risks of diabetes mellitus and myocardial
infarction in Danish adult atopic dermatitis patients
compared with healthy controls. They also found
that an increased risk of hypertension was observed
only in patients with severe atopic dermatitis.

The discrepancies among such past studies might
have resulted from the different designs of the
studies and the ethnic differences in their study
populations. One recent meta-analysis focusing on
atopic dermatitis and major cardiovascular outcomes
showed that the results from cross-sectional studies
were heterogeneous, whereas those from cohort
studies were more consistent.16 The authors demon-
strated that in cohort studies, atopic dermatitis was
associated with increased risks of myocardial infarc-
tion, stroke, angina, and heart failure, whereas in
cross-sectional studies these associations were ab-
sent. This indicates that study designs can indeed
influence the outcome measurements. Because co-
morbidities and atopic dermatitis may not develop
simultaneously, a cohort study might be more accu-
rate in investigating the associations between various
comorbidities and atopic dermatitis. In addition,
ethnic differences may also influence the results of
different studies. Consistent with our results, for
example, Su et al17 and Sung et al18 independently
reported an increased risk of stroke in patients with
atopic dermatitis in Taiwan. However, this associa-
tion was insignificant in a German population.19

One important aspect of this study was that
we used 2 characteristicsdnamely, treatment
patternebased severity stratification and the persis-
tence of the diseasedto assess the association of
atopic dermatitis severity with the development of
comorbidities. Because the disease severity of atopic
dermatitis may fluctuate over time, we believed that



Table II. Prevalence of comorbidities among patients with different severities of atopic dermatitis

Total Mild Moderate Severe

(N = 12,780) (N = 9369) (N = 2462) (N = 949)

N SPR 95% CI N SPR 95% CI N SPR 95% CI N SPR 95% CI

Autoimmune disorders
All 203 1.59 (1.57e1.61) 109 1.34 (1.32e1.36) 46 1.46 (1.44e1.48) 48 3.31 (3.28e3.34)
Rheumatoid arthritis 92 1.46 (1.43e1.49) 53 1.32 (1.30e1.35) 22 1.37 (1.34e1.39) 17 2.53 (2.50e2.57)
Systemic lupus
erythematosus

39 2.43 (2.36e2.50) 11 0.92 (0.88e0.97) 12 3.03 (2.96e3.11) 16 10.36 (10.21e10.51)

Ankylosing spondylitis 89 1.64 (1.61e1.67) 53 1.54 (1.52e1.57) 20 1.54 (1.51e1.57) 16 2.13 (2.10e2.17)
Atopic disorders
All 5199 1.70 (1.69e1.70) 3788 1.67 (1.67e1.68) 989 1.78 (1.77e1.78) 422 2.05 (2.04e2.05)
Asthma 2538 1.99 (1.98e2.00) 1792 1.82 (1.81e1.83) 497 2.31 (2.30e2.32) 249 3.31 (3.30e3.32)
Allergic rhinitis 4498 1.72 (1.71e1.73) 3249 1.69 (1.68e1.70) 872 1.82 (1.81e1.83) 377 2.15 (2.14e2.16)

Ocular disorders
All 4218 1.37 (1.37e1.37) 2930 1.35 (1.35e1.36) 905 1.44 (1.43e1.44) 383 1.48 (1.48e1.49)
Conjunctivitis 4071 1.39 (1.38e1.39) 2846 1.38 (1.37e1.38) 867 1.45 (1.45e1.46) 358 1.49 (1.48e1.49)
Cataracts 857 1.27 (1.26e1.27) 518 1.23 (1.22e1.24) 208 1.25 (1.24e1.26) 131 1.49 (1.49e1.50)
Glaucoma 238 1.69 (1.67e1.71) 143 1.62 (1.60e1.64) 56 1.60 (1.58e1.62) 39 2.39 (2.36e2.41)

Chronic urticaria 1751 3.14 (3.12e3.15) 975 2.53 (2.52e2.55) 507 3.87 (3.86e3.89) 269 5.10 (5.09e5.12)
Metabolic disorders
All 1634 1.34 (1.33e1.34) 1017 1.34 (1.33e1.34) 422 1.37 (1.36e1.38) 195 1.27 (1.26e1.27)
Diabetes mellitus 942 1.46 (1.45e1.47) 578 1.45 (1.44e1.46) 243 1.48 (1.47e1.48) 121 1.47 (1.47e1.48)
Lipid disorders 1289 1.29 (1.28e1.30) 794 1.28 (1.27e1.29) 335 1.34 (1.33e1.34) 160 1.27 (1.26e1.27)

Hypertensive disorders
All 1821 1.16 (1.16e1.17) 1121 1.15 (1.15e1.16) 470 1.22 (1.22e1.23) 230 1.12 (1.12e1.13)
Essential hypertension 1695 1.17 (1.17e1.18) 1044 1.16 (1.16e1.17) 435 1.23 (1.23e1.24) 216 1.14 (1.13e1.14)
Hypertensive heart
disease

761 1.24 (1.23e1.25) 465 1.20 (1.19e1.21) 197 1.32 (1.31e1.33) 99 1.28 (1.27e1.29)

Ischemic heart diseases
All 774 1.24 (1.23e1.25) 466 1.19 (1.18e1.19) 195 1.31 (1.30e1.32) 113 1.36 (1.35e1.37)
Acute myocardial
infarction

123 1.33 (1.31e1.35) 70 1.21 (1.19e1.23) 28 1.34 (1.32e1.37) 25 1.77 (1.75e1.80)

Angina pectoris 246 1.28 (1.26e1.30) 147 1.19 (1.18e1.21) 60 1.32 (1.30e1.33) 39 1.54 (1.52e1.56)
Other forms of chronic
ischemic heart disease

612 1.25 (1.24e1.26) 369 1.22 (1.21e1.23) 156 1.31 (1.30e1.32) 87 1.35 (1.34e1.36)

Cerebrovascular disorders
All 354 1.17 (1.16e1.18) 219 1.15 (1.13e1.16) 87 1.23 (1.21e1.24) 48 1.34 (1.33e1.35)
Occlusion of cerebral
arteries

286 1.09 (1.07e1.10) 178 1.10 (1.08e1.11) 67 1.05 (1.03e1.06) 41 1.30 (1.29e1.32)

Occlusion and stenosis
of precerebral arteries

104 1.82 (1.78e1.85) 56 1.55 (1.51e1.58) 32 2.36 (2.32e2.40) 16 2.21 (2.17e2.25)

Psychiatric disorders
All 1476 1.40 (1.40e1.41) 907 1.35 (1.36e1.36) 392 1.54 (1.53e1.55) 177 1.51 (1.50e1.52)
Psychiatric disorders,
including episodic
mood disorders

266 1.72 (1.70e1.74) 168 1.71 (1.69e1.72) 66 1.59 (1.57e1.60) 32 1.93 (1.91e1.95)

Anxiety, dissociative,
and somatoform
disorders

1244 1.44 (1.44e1.45) 762 1.39 (1.38e1.39) 345 1.64 (1.64e1.65) 137 1.37 (1.37e1.38)

Nonorganic sleep
disorder

383 1.53 (1.52e1.54) 221 1.38 (1.36e1.39) 116 1.87 (1.86e1.89) 46 1.47 (1.46e1.49)

Adjustment reaction 83 1.48 (1.45e1.51) 54 1.53 (1.50e1.56) 16 1.13 (1.11e1.16) 13 2.11 (2.07e2.14)
Depressive disorder 167 1.60 (1.58e1.63) 106 1.61 (1.58e1.63) 43 1.70 (1.68e1.72) 18 1.52 (1.50e1.54)
Attention-deficit/hyper-
activity disorder

272 1.11 (1.09e1.14) 194 0.96 (0.93e0.98) 55 1.67 (1.64e1.70) 23 2.18 (2.14e2.21)

CI, Confidence interval; SPR, standardized prevalence ratio.
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Table III. Prevalence of comorbidities among patients with different persistent periods of atopic dermatitis

Total 1 year 2e5 years $6 years

(N = 12,780) (N = 5039) (N = 6609) (N = 1078)

N SPR 95% CI N SPR 95% CI N SPR 95% CI N SPR 95% CI

Autoimmune disorders
All 203 1.59 (1.57e1.61) 69 1.39 (1.37e1.41) 104 1.66 (1.64e1.68) 30 2.21 (2.19e2.23)
Rheumatoid arthritis 92 1.46 (1.43e1.49) 35 1.44 (1.41e1.46) 45 1.36 (1.33e1.39) 12 2.17 (2.13e2.20)
Systemic lupus
erythematosus

39 2.43 (2.36e2.50) 11 1.40 (1.35e1.46) 21 3.29 (3.21e3.38) 7 3.44 (3.36e3.52)

Ankylosing spondylitis 89 1.64 (1.61e1.67) 28 1.38 (1.35e1.40) 46 1.65 (1.62e1.68) 15 2.57 (2.54e2.67)
Atopic disorders
All 5199 1.70 (1.69e1.70) 1647 1.43 (1.43e1.44) 2982 1.84 (1.83e1.84) 570 2.16 (2.16e2.17)
Asthma 2538 1.99 (1.98e2.00) 742 1.60 (1.59e1.61) 1502 2.17 (2.16e2.18) 294 2.91 (2.90e2.93)
Allergic rhinitis 4498 1.72 (1.71e1.73) 1374 1.43 (1.42e1.43) 2611 1.88 (1.87e1.88) 513 2.24 (2.23e2.25)

Ocular disorders
All 4218 1.37 (1.37e1.37) 1340 1.19 (1.18e1.19) 2371 1.47 (1.46e1.47) 507 1.67 (1.67e1.68)
Conjunctivitis 4071 1.39 (1.38e1.39) 1287 1.19 (1.19e1.20) 2288 1.49 (1.48e1.49) 496 1.73 (1.72e1.73)
Cataracts 857 1.27 (1.26e1.27) 262 1.13 (1.12e1.14) 495 1.36 (1.36e1.37) 100 1.25 (1.24e1.26)
Glaucoma 238 1.69 (1.67e1.71) 75 1.46 (1.44e1.48) 133 1.80 (1.78e1.82) 30 1.92 (1.90e1.95)

Chronic urticaria 1751 3.14 (3.12e3.15) 539 2.51 (2.49e2.52) 936 3.32 (3.30e3.33) 276 4.82 (4.80e4.84)
Metabolic disorders
All 1634 1.34 (1.33e1.34) 578 1.28 (1.28e1.29) 847 1.36 (1.36e1.37) 209 1.50 (1.50e1.51)
Diabetes mellitus 942 1.46 (1.45e1.47) 324 1.38 (1.37e1.39) 491 1.48 (1.47e1.49) 127 1.71 (1.70e1.72)
Lipid disorders 1289 1.29 (1.28e1.30) 464 1.24 (1.23e1.25) 662 1.30 (1.29e1.31) 163 1.42 (1.42e1.43)

Hypertensive disorders
All 1821 1.16 (1.16e1.17) 617 1.11 (1.10e1.11) 987 1.21 (1.20e1.21) 217 1.19 (1.19e1.20)
Essential hypertension 1695 1.17 (1.17e1.18) 571 1.11 (1.10e1.11) 929 1.24 (1.23e1.25) 195 1.15 (1.15e1.16)
Hypertensive heart
disease

761 1.24 (1.23e1.25) 248 1.15 (1.15e1.16) 420 1.27 (1.26e1.28) 93 1.37 (1.36e1.38)

Ischemic heart diseases
All 774 1.24 (1.23e1.25) 244 1.11 (1.10e1.12) 427 1.29 (1.29e1.30) 103 1.44 (1.44e1.45)
Acute myocardial
infarction

123 1.33 (1.31e1.35) 41 1.32 (1.30e1.35) 65 1.23 (1.21e1.26) 17 1.45 (1.43e1.48)

Angina pectoris 246 1.28 (1.26e1.30) 80 1.19 (1.17e1.20) 131 1.25 (1.23e1.26) 35 1.75 (1.73e1.76)
Other forms of chronic
ischemic heart disease

612 1.25 (1.24e1.26) 183 1.05 (1.05e1.06) 349 1.37 (1.36e1.38) 80 1.42 (1.41e1.43)

Cerebrovascular disorders
All 354 1.17 (1.16e1.18) 121 1.26 (1.24e1.27) 182 2.02 (2.00e2.04) 36 1.82 (1.80e1.84)
Occlusion of cerebral
arteries

286 1.09 (1.07e1.10) 105 1.18 (1.17e1.19) 150 1.08 (1.07e1.10) 31 1.03 (1.01e1.04)

Occlusion and stenosis of
precerebral arteries

104 1.82 (1.78e1.85) 38 2.09 (2.05e2.13) 53 1.73 (1.70e1.77) 13 1.61 (1.58e1.65)

Psychiatric disorders
All 1476 1.40 (1.40e1.41) 623 1.31 (1.30e1.31) 910 1.49 (1.49e1.50) 179 1.40 (1.39e1.41)
Psychiatric disorders,
including episodic
mood disorders

266 1.72 (1.70e1.74) 101 1.51 (1.50e1.53) 138 1.90 (1.88e1.92) 27 1.63 (1.62e1.65)

Anxiety, dissociative and
somatoform disorders

1244 1.44 (1.44e1.45) 471 1.37 (1.36e138) 642 1.52 (1.51e1.53) 131 1.41 (1.41e1.42)

Nonorganic sleep
disorder

383 1.53 (1.52e1.54) 139 1.35 (1.34e1.36) 211 1.78 (1.77e1.79) 33 1.14 (1.12e1.15)

Adjustment reaction 83 1.48 (1.45e1.51) 29 1.34 (1.31e1.36) 46 1.61 (1.58e1.64) 8 1.35 (1.32e1.37)
Depressive disorder 167 1.60 (1.58e1.63) 57 1.34 (1.32e1.36) 90 1.80 (1.77e1.82) 20 1.87 (1.85e1.90)
Attention-deficit/hyperac-
tivity disorder

272 1.11 (1.09e1.14) 77 0.83 (0.81e0.85) 170 1.27 (1.25e1.30) 25 1.49 (1.46e1.52)

CI, Confidence interval; SPR, standardized prevalence ratio.
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using these 2 characteristics would more accurately
reflect the real situation of the association between
atopic dermatitis severity and the development of
comorbidities. The prevalence of autoimmune dis-
orders, atopic disorders, chronic urticaria, ocular
disorders, and ischemic heart disorders showed
consistently positive correlations with atopic derma-
titis severity according to both characteristics.
Meanwhile, the prevalence of cerebrovascular dis-
orders and metabolic disorders showed positive
correlations with treatment-determined severity
and persistence, respectively. On the other hand,
the prevalence of other disorders did not change
significantly when being assessed according to either
of the 2 characteristics. These results indicate that the
underlying mechanisms of the associations between
these comorbidities and atopic dermatitis might be
different. Autoimmune disorders, atopic disorders,
and chronic urticaria may have shared or similar
immune dysregulation with atopic dermatitis
because this could account for the observed positive
correlations and higher values of standardized prev-
alence ratios. However, ocular disorders may show
immune dysregulation similar to that of atopic
dermatitis or may result from the adverse effects of
atopic dermatitis treatment because either of these
alternatives could account for the positive correla-
tions. However, the development of metabolic
disorders, hypertensive disorders, ischemic heart
disorders, and cerebrovascular disorders may be
related either to chronic systemic inflammation
resulting from atopic dermatitis or other inflamma-
tory diseases, or to lifestyle factors observed in
atopic dermatitis patients.20 The influencing factors
involved in the development of these comorbidities
may be complex and are related to the aforemen-
tioned factors. Therefore, the effect of atopic derma-
titis severity or persistence on the prevalence of these
comorbidities, with the exception of ischemic heart
disorders, may not be so obvious. Although the
prevalence of ischemic heart disorders showed pos-
itive correlations in terms of both of the above-
mentioned characteristics, the differences among the
groups were not as large as those observed for
autoimmune disorders, atopic disorders, and chronic
urticaria. As such, the results still indicate a possibly
different relationship with atopic dermatitis between
ischemic heart disorders and those 3 disorders. The
exact mechanisms underlying the associations be-
tween various comorbidities and atopic dermatitis
require further investigation.

The major limitation of this study consists in the
potential risks of miscoding and misclassification,
which are inherent weaknesses of database research.
To reduce these risks, we usedmore stringent criteria
to define patients with atopic dermatitis and comor-
bidities. As a result, the number of atopic dermatitis
patients identified in this study might be an under-
estimation of the true number of such patients in the
investigated population. Only patients with more
active disease requiring medical treatment were
recruited. This limitationmeans that this studymainly
focused on the data of patients with active disease.

In conclusion, we found that the prevalence of
various comorbidities was higher among atopic
dermatitis patients than among the general popula-
tion, and that the severity and persistence of atopic
dermatitis may be associated with the prevalence of
certain comorbidities.
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