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Increased Prevalence of Atopic Dermatitis
in Young Children Born from 2000 to

2009 in Taiwan: A Nationwide
Population-Based Study

Ching-Huang Su', Chian-Heng Su’, Chi-Feng Hsieh’, Yao-Chun Hsu’”,
Ching-Chung Tsai*’, Yu-Cheng Tsai*®", Yu-Tsun Su®"

Objective: Atopic dermatitis (AD) is the most common chronic disease in young children and
a major socio-economic burden worldwide. However, longitudinal prevalence data based on
physician-diagnosed AD in recent years are scant. We aim to study the trend of prevalence of
pediatric AD in Taiwan based on physicians’ diagnosis.

Methods: This retrospective cohort study was conducted using the National Health Insurance
Research Database (NHIRD). Infants and one-year-old children with physician-diagnosed AD
were enrolled. The cases were defined according to loose criteria of one outpatient visit and strict
criteria of at least three outpatient visits with the diagnosis of AD (ICD-9). We calculated the
prevalence of AD in first two years of life in children born from 2000 to 20009.

Results: There were between 13,705 and 8,275 neonates born in each year from 2000 and 2009.
From 2000 to 2009, the one-year prevalence of AD in the first year of life increased from 6.37%
to 16.1% according to the loose criteria, and from 0.81% to 2.82% according to the strict criteria.
In the second year of life, the prevalence increased from 3.46% to 6.9% according to the loose
criteria and from 0.9% to 3.02% according to the strict criteria. The trend of one-year prevalence
increased in children born from 2000 to 2009 in the first year of life with R? values of 0.9564 (p
< 0.0001) and 0.9292 (p < 0.0001), and in the second year of life with R? values of 0.8339 (p =
0.0002) and 0.9201 (p < 0.0001) according to the loose and strict criteria, respectively.
Conclusion: The prevalence of physician-diagnosed AD continuously increased in Taiwan in
the first and second year of life in children born from 2000 to 2009. This trend represents the
continuously increasing burden of AD on the healthcare system in Taiwan.
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Introduction

Atopic dermatitis (AD) is the most
common chronic disease in early childhood,
and the prevalence has continued to increase
in recent decades worldwide. According to the
allergic march phenomenon, 50% of children
who have AD in the first 2 years of life will
subsequently develop asthma.' AD is a het-
erogeneous disease that is influenced by the
interaction of genomic and environmental
factors. The International Study of Asthma
and Allergies in Childhood (ISAAC) in 1995
and 2005 reported continuous increases in the
prevalence of AD in Africa, America and parts
of Asia but not in some other areas.’ Several
studies have also reported the high prevalence
of pediatric AD in different regions in Taiwan.’
However, longitudinal prevalence data based
on physician-diagnosed AD in children in
nationwide studies are scant.

Several methods are used to evaluate the
prevalence of diseases in children, including
physician diagnosis, and questionnaires
completed by patients, care-givers, family,
and teachers. Questionnaire surveys can be

done in a large population. For example, the
ISAAC used questionnaires to study the epi-
demiology of allergic diseases worldwide.’
However, concerns with the use of question-
naires include the relatively low reliability and
validity, as well as recall bias. A cohort study
using a physician’s diagnosis of a disease to
evaluate its prevalence is a preferred method,
however such studies are usually limited by a
small population due to concerns over human
resources.’

We conducted this nationwide population-
based study to analyze the one-year prevalence
of AD and the trend of prevalence in the first
and second year of life in children in Taiwan
from 2000 to 2011.

Materials and Methods

Source of data

We used the data from Department
of Statistics in Ministry of the Interior and
National Health Insurance Research Database
(NHIRD) of Taiwan. The National Health
Insurance (NHI) program was initiated in
1995 to provide a healthcare system for all
residents in Taiwan. The National Health

Children were included in LHID 2010

Number of children: the first and second year of
life in children born from 2000 to 2009, retrieved
from Department of Statistics in Ministry of the
Interior.

The diagnosis of atopic dermatitis (ICD code
691.8):

(1) Loose criteria: one outpatient visit.

(2) Strict criteria: at least three outpatient visits.

One-year prevalence of atopic dermatitis in the first and second
year of life in children by (a) loose criteria and (b) strict criteria.

The trend of the prevalence of atopic dermatis the
first year of life in children born from 2000 to 2009
by (a) loose criteria and (b) strict criteria.

The trend of the prevalence of atopic dermatis the
second year of life in children born from 2000 to
2009 by (a) loose criteria and (b) strict criteria.

Fig. 1 Enrollment flowchart of the first and second year of life in children with atopic dermatitis.
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Fig. 2 The rate and the trend of one-year prevalence of atopic dermatitis in the first year of life by
loose and strict criteria in children born from 2000 to 2009.

Research Institute (NHRI) of Taiwan manages
the medical benefit claims of all 22.9 million
residents of the country. Since the medical
records of the beneficiaries of the NHI program
are de-identified as secondary data for research
purposes, this study was exempted from
an ethics review. We used the Longitudinal
Health Insurance Database 2010 (LHID 2010),
which is a subset of the NHIRD containing the
complete original claims data of one million
insured individuals who were randomly
sampled from the NHIRD registry in 2010. All
diseases were coded using International Clas-
sification of Diseases, 9th Revision, Clinical
Modification (ICD-9-CM) codes from 2000.

Study patients

In this retrospective cohort study, we
enrolled infants and one-year-old children
diagnosed with physician-diagnosed AD
from the National Health Insurance Research
Database (NHIRD). We set loose criteria and
strict criteria: (1) the loose criteria were the
diagnosis of AD (ICD code 691.8) at one
outpatient visits during one- year period, and (2)
the strict criteria were the diagnosis of AD (ICD

code 691.8) in at least three outpatient visits
during one year period. The study flowchart is
shown in Figure 1.

Data analysis

We calculated the one-year prevalence
of AD in the first year and second year of
life in children according to the loose and
strict criteria. We also analyzed the trend
of prevalence in these two age groups from
fiscal year 2000 to fiscal year 2011. We used
descriptive analysis to evaluate the one-year
prevalence, and linear regression analysis to
calculate the trend of one-year prevalence of
AD from 2000 to 2011. All data management
and calculations were performed using SAS
software version 9.4 (SAS Institute, Cary, NC,
USA).

Results

Atopic dermatitis cases

There were between 13,705 and 8,275
neonates born in each year from 2000 and
2009. The numbers of AD cases in the first and
second year of life according to the loose and
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strict criteria are shown in Table 1 and Table 2,
respectively. The male gender is dominant in
the first and second year of life.

One-year prevalence of atopic dermatitis
in the first and second year of life in
children

The one-year prevalence rates of AD in
the first and second year of life in children
according to the loose and strict criteria were
analyzed. In children from 2000 to 2009, the
one-year prevalence of AD increased from
6.37% to 16.1% according to the loose criteria,
and from 0.81% to 2.82% according to the
strict criteria in the first year of life (Fig. 2),
and from 3.46% to 6.9% according to the loose
criteria and from 0.9% to 3.02% according to
the strict criteria in the second year of life (Fig.
3).

Trend of atopic dermatitis in pediatrics

In children from 2000 to 2009, the trend
of one-year prevalence increased in the first
year of life with R* values of 0.9564 (p <
0.0001) and 0.9292 (p < 0.0001) (Fig. 2), and
in the second year of life with R* values of
0.8339 (p = 0.0002) and 0.9201 (p < 0.0001)
according to the loose and strict criteria, re-
spectively (Fig. 3).

Discussion

We conducted this nationwide popula-
tion-based study to evaluate the prevalence of
pediatric AD according to physicians’ diagnosis
using the LHID 2010 in Taiwan. In children
from 2000 to 2009, the one-year prevalence of
AD in the first year of life increased from 6.37%
to 16.1% according to the loose criteria and
from 0.81% to 2.82% according to the strict
criteria, and in the second year of life from
3.46% to 6.9% according to the loose criteria
and from 0.9% to 3.02% according to the strict
criteria. We also found an increasing trend in
the one-year prevalence in first and second
year of life in children born from 2000 to 2009.
To the best of our knowledge, this is the first
large-scale study to evaluate the trend of the
prevalence of AD in a nationwide population.
These findings emphasize the importance of
dealing with this major chronic disease in
children.

Atopic dermatitis is a chronic disease
and usually develops since early infant stage.
We analyzed the prevalence and compares to
other studies. In children born in 2009, the
prevalence rate of AD was 16.1% and 2.82%
in the first and 6.9% and 3.02% in the second

Table 1. Number of children diagnosed as having atopic dermatitis (AD) in first year of life by loose and strict

criteria born from 2000 to 2009.

Birth Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Total children(n)# 13,705 11,620 10,991 10,045 9,538 9,040 8,938 8904 8,627 87275
AD case(n) by loose criteria 873 824 1,034 1,060 1,213 1,104 1,219 1,254 1,302 1,332
Male (%) 55.3 56.7 56.2 58.3 57.1 550 560 550 57.1 55.1
AD case(n) by strict criteria 111 114 142 155 222 188 200 214 238 233

#Retrieved from Department of Statistics in Ministry of the Interior, Taiwan

Table 2. Number of children diagnosed as having atopic dermatitis(AD) in the second year of life by loose and strict
criteria born from 2000 to 2009.

Birth Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Total children(n)# 13,705 11,620 10,991 10,045 9,538 9,040 8,938 8,904 8,627 8,275
AD case(n) by loose criteria 474 512 516 527 573 570 617 669 550 571
Male (%) 50.6 53.5 514 522 51.0 528 530 511 51.8 518
AD case(n) by strict criteria 124 124 166 203 224 215 218 241 231 250

#Retrieved from Department of Statistics in Ministry of the Interior, Taiwan
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Fig. 3 The rate and the trend of one-year prevalence of atopic dermatitis in the second year of life by
loose and strict criteria in children born from 2000 to 2009.

year of life by loose and strict criteria, respec-
tively. In other studies, the prevalence was 6.7%
in infants at 6 months of age in 2005 and 7.9%
in children at 18 months in 2007 according to
Taiwan national birth cohort. In another overall
8-year prevalence study from 2000 to 2007,
the mean one-year prevalence was 22.4% in
the age group less than one-year old in another
NHIRD study by Hwang et al. In general, the
prevalence of AD was high, and the absolute
prevalence were different according to
different criteria and different study methods.
In addition, the present study revealed that the
prevalence in boys was 54.9% — 58.3% in the
first year and 50.6% — 53.5% in the second
year of life between 2000 to 2011. This male
dominant tendency was the same as previous
study.

Some studies have evaluated the trend
of the prevalence of AD, including the ISSAC
study. According to the ISSAC questionnaire,
the prevalence of AD increased from 23.9%
in 1994 to 29.8% in 2007 in 6- to 7-year-old
children in Taipei.® However, it was unclear
whether the trend of AD in early children had
increased, was stable or had decreased in the
last decade. AD can result in school absences,

caregiver stress, and increased use of healthcare
resources. It usually attacks in early life, and
especially before 2 years of age. Therefore,
in this study we focused on the first two years
of life in children. Mohn et al. reported an
increase in the incidence of AD from 0.052
(95% CI, 0.050 — 0.053) in 2009 to 0.073 (95%
CIL, 0.071 — 0.075) in 2014 for children younger
than one year in Norway. Of these cases, 45%
were found to occur within the first 6 months
of life, and 60% during the first year of life.
According to the allergic march phenomenon,
50% of children with AD in the first 2 years
of life will subsequently develop asthma later
in life. Our study revealed an increasing trend
of AD in children born from 2000 to 2009 in
Taiwan. Since AD is the initial presentation
in allergic march, early prevention strategies
for AD should be emphasized to prevent the
development of subsequent allergic diseases
such as asthma and allergic rhinitis.'

The absolute prevalence depended on
the different diagnostic criteria of AD used by
different studies and methods." In addition
to investigating the one-year prevalence rate,
the aim of this study was to examine the trend
of the prevalence of AD. Accordingly, we set
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loose and strict criteria for the case definition
of AD, and found the same result that the trend
of the prevalence of AD increased with both
case definitions. According to the literature,
using health administrative and survey data to
examine the trend of AD is both consistent and
reliable.

Atopic dermatitis is a heterogeneous
chronic disease caused by the interaction of
genomic and environmental factors. There is
currently no consensus on the biomedical and
environmental factors that contribute to the
increased prevalence of AD, however, under
the consideration of genetic stability, environ-
mental factors are thought to be responsible for
the increased trend. Although many scientific
and epidemic studies have been published, the
etiology of the increasing prevalence is still
unclear. Many factors are thought to contribute
to the increasing trend, including genetic
factors, obesity, allergens, air pollution and
viral infections, and these factors have also
been reported in studies conducted in Taiwan.
Food allergens and environmental aeroal-
lergens are known to contribute to both AD
and respiratory sensitization in individuals of
different ages. Prevention strategies include
good skin care, dietary management, avoiding
allergens, and environmental management.
Primary prevention is aimed at preventing and
inhibiting sensitization, which can subsequent-
ly lead to the development of allergic presenta-
tions. Secondary prevention is recommended
to avoid sensitized individuals from exposure
to environmental triggers. Multiple interven-
tion strategies are necessary to decrease the
prevalence of AD, and decrease the healthcare
and psych-social burden caused by AD. Since
the one-year prevalence is still increasing in
the early children in Taiwan, further studies are
needed to elucidate the major corresponding
etiologies, and the government should establish
policies to prevent and control pediatric AD.

There are some limitations to the present
study. First, the NHIRD is derived from claims

data of all physicians in the NHI program. The
diagnostic criteria may be some difference
between physicians. A prospective cohort
study can make the diagnosis more consistent.
Second, the NHIRD lacks the allergy tests,
the severity of AD, or environmental factors,
Therefore, we were unable to analyze the cor-
relations between AD and atopy, and other en-
vironmental factors in NHIRD database.

In conclusion, this nationwide study in
the first and second year of life in children
revealed an increasing trend in the one-year
prevalence of AD in children born from
2000 to 2009 in Taiwan based on physicians’
diagnosis of AD. These findings indicate that
the healthcare and socio-economic burden of
pediatric AD continues to increase in Taiwan.
Further studies are warranted to elucidate the
etiology of the increased prevalence so that
strategies to prevent and control pediatric AD
can be established.
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