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ABSTRACT

Introduction: As atopic dermatitis (AD) grows
increasingly prevalent in Asian populations
worldwide, understanding how environmental,
genetic, and cultural factors uniquely influence
AD in Asians is essential for informing disease
management. Our objectives were to charac-
terize the epidemiology of AD in East Asian
populations with sensitivity to the changing
demographics of AD in these populations and
the effects of urbanization and immigration.
Methods: A systematic review was performed
on epidemiologic studies of AD in East Asian
populations over the past 10 years.

Results: There is a rising prevalence of both
pediatric and adult AD in Asian populations
worldwide, particularly in Asians living in
urban areas. Studies suggest that the children of
Asian immigrants may be at higher risk for
developing AD, potentially resulting from epi-
genetic phenomena unique to immigrant pop-
ulations. A number of genetic polymorphisms
implicated in AD are shared by Asian
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populations around the world and appear to be
rare among other ethnic populations.

Conclusions: As the prevalence of AD contin-
ues to increase in Asian populations, it is
important to understand its distinct genetic and
pathophysiologic profile in these populations,
as well as characterize the cultural beliefs and
practices surrounding its treatment. Future
research should aim to capitalize on our grow-
ing understanding of pathophysiologic differ-
ences to inform the most promising treatments
for AD in Asians. Additionally, the impact of
immigration on AD suggests that further
investigation of these trends may lead to a
greater understanding of the epigenetics of AD.
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Key Summary Points

Atopic dermatitis (AD) is increasing in
prevalence in both pediatric and adult
populations in East Asian countries.

A complex interplay between genetics and
environmental factors are likely to
underlie the increasing burden of AD
among Asians.

Children of Asian immigrants may be at a
particularly higher risk of developing AD.

Genetic polymorphisms implicated in AD
are common among Asian populations
around the world, and different from
those among other ethnic populations.

There are unique and different
pathophysiologic mechanisms underlying
AD in Asians.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14152682.

INTRODUCTION

Atopic dermatitis (AD) is a pruritic, chronic
inflammatory skin condition that is becoming
increasingly prevalent across the world. While
AD was traditionally thought of as presenting
most commonly in children, adult-onset AD is
becoming a more common entity. AD preva-
lence varies across different countries and eth-
nicities, and the demographics of AD continue
to evolve over time. Specifically in Asian popu-
lations, the epidemiology of AD has changed
considerably over recent years.

Notably, AD prevalence in Asian populations
appears to be increasing, which may be related

in part to rapid urbanization in many major
metropolitan areas in Asia; for example, the
population inhabiting China’s urban areas has
increased from 11.8% in 1950 to 49.2% by 2010
[1]. The actual epidemiology of AD among dif-
ferent Asian populations remains unclear, but a
growing body of evidence supports that this is
an increasingly prevalent disease in many Asian
countries with shifting demographics. Some of
the challenges in interpreting the data likely
stem from variations in study design, patients’
understanding of the disease process, and a
complex interplay between an evolving indus-
trialized environment and AD.

Additionally, recent studies suggest that
immigration may influence trends in AD
prevalence among Asians, although more
research is needed to parse out the precise
impact. Research examining genetic and phe-
notypic presentations in AD in Asians distinct
from AD in other ethnicities suggests that Ad in
Asians may have unique pathophysiologic
features.

The aim of this review is to provide an
overview of existing research on the epidemi-
ology of AD in Asian countries, the associations
between immigration and AD risk, and patho-
physiologic features that may be unique to AD
in Asians.

BACKGROUND: EPIDEMIOLOGY
OF AD IN ASIAN POPULATIONS
WORLDWIDE

Reports of AD prevalence in different Asian
populations have focused largely on pediatric
patients, with the reported prevalance highly
variable, ranging from under 5% to as high as
20%.

In a worldwide cross-sectional questionnaire
survey conducted in 1999, the International
Study of Asthma and Allergies in Childhood
(ISAAC) reported that, in general, the preva-
lence of AD among children in Asia was higher
than that among children of northern Europe
[2], with rates of AD in China, Korea, and Japan
of 1.2, 3.4, and 10.5%, respectively. Phase III of
ISAAC published in 2009 revealed a rise in AD
prevalence in children over the decade,
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reaching 10-20% in many of the developing
industrialized countries of Asia [3].

METHODS AND SEARCH STRATEGY

The eligibility criteria for the compiled studies
included: (1) primary epidemiologic studies of
AD in an East Asian population, (2) at least 5000
participants, and (3) published in 2010-2019.

For this systematic review, the PubMed and
MEDLINE databases were used, with the time-
frame set from inception to 2019. A combina-
tion of keywords and MeSH terms were used to
create the search strategy. The Boolean operator
“AND” was used to combine terms, keywords,
and concepts. The keywords and MeSH terms
used were: “Atopic dermatitis,” “Epidemiology,”
“Asians,” “Japan,” “Korea,” “China.”

The search strategy is shown in Fig. 1, and
details on the ten studies ultimately included in
this review are given in Table 1.

Ten studies were ultimately included in this
review, as reported in Table 1.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

AD in Asian Children and Adolescents

Korea

Several large studies in Korea have sought to
evaluate the prevalence of AD in children based
on data from physician examination, parent
questionnaires, and large population-based
studies.

A study conducted in Seoul, Korea used both
clinical diagnosis and parent response ques-
tionnaires to assess AD prevalence in 2008
among children aged 0-6 years. Dermatologist
examination of 6453 pre-school children yiel-
ded AD prevalence of 9.2%, with most patients
having mild disease as measured by the Eczema
Area and Severity Index (EASI) score. The
ISAAC-based questionnaire yielded a higher AD
prevalence of 19.1% [4].

Another cross-sectional study using parent
response to the ISAAC questionnaire found that
among 8750 children, 14.4% reported having
AD within the previous 12 months [5]. Preva-
lence was significantly higher in pre-school
children than in elementary school children,
suggesting that younger age is associated with
increased risk for AD. Interestingly, having pets
was positively associated with AD among pre-
school children, while among elementary
school children, female gender, second-hand
smoke, and moving to a newly built house
within the first year of life was positively asso-
ciated with AD [5].

AD prevalence among adolescents was
assessed in a study using data from the Sixth
Korean National Adolescent Health Behavior
Survey, 2010, which was conducted by the
Korea Center for Disease Control [6]. Of 37,570
adolescents who completed online self-report
surveys, 22.6% reported an AD diagnosis within
the past 12 months. The results of this study
may be limited by its reliance on adolescent
self-report; AD diagnosis was assessed based on
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Table 1 Prevalence of atopic dermatitis among Asian populations

Study, Title Country Sample  Methodology AD prevalence and
year size comments
published
and
reference
Back et al.  Analysis of the prevalence of Korea 8750 Parental response to 14.4% prevalence within
(2013) and risk factors for atopic ISAAC previous 12 months
(5] dermatitis using an questionnaire
ISAAC questionnaire in
8,750 Korean children
Choi et al. Prevalence and risk factors  Seoul, 6453 Dermatologist 9.2% as determined by
(2012) for atopic dermatitis: a Korea examination; dermatologic examination;
(4] cross-sectional study of Parental response to 19.1% as determined by
6,453 Korean preschool ISAAC-based ISAAC questionnaire
children questionnaire;
children ages 0-6
Furue etal. Prevalence of dermatological Japan 67,448 Nationwide, cross- 9.98% among participants of
(2011) disorders in Japan: a sectional study all ages
[16] nationwide, cross-
sectional, seasonal,
multicenter, hospital-based
study”
Guo et al.  Prevalence of atopic China 13,998 Clinical diagnosis by 12.94% based on clinical
(2016) dermatitis in Chinese dermatologists and diagnosis by
[9] children aged 1-7 years parental survey dermatologists 4.76%
based on UK Working
Group Criteria among
children aged 1-7 years in
2013-2014
Lee JH Prevalence of atopic Korea 8947 Nationwide cross- 13.5% of children
et al. dermatitis in Korean sectional self-report Younger age, urban living,
(2016) children based on data survey of children

[7]

from the 2008-2011
Korean National Health
and Nutrition

Examination Survey

aged 1-18 years
between 2008 and
2011

and higher houschold
income were associated

with greater risk for AD
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Table 1 continued

Study, Title Country Sample  Methodology AD prevalence and

year size comments

published

and

reference

Lee JY Is the prevalence of atopic ~ Korea 9,992,581 AD-associated 5.8% of children ages 0-18
et al. dermatitis in Korean diagnosis codes AD prevalence decreased
(2017) children decreasing?: submitted to the from 20.8% in 2009 to
(8] National Database Korean National 154% in 2014 among

2009-2014 Health Insurance children 0-2 years of age
Service claims from
2009 through 2014

Qak and Prevalence rate and factors  Korea 37,570 Online, adolescent self- 22.6% prevalence within
Lee associated with atopic report survey previous 12 months
(2012) dermatitis among Korean
[6]. middle school students

Takeuchi  Epidemiology of atopic Ishigaki 7856 Dermatologist 5-7% among children aged
et al. dermatitis in Japan Island, diagnosis 0-6
(2014) Japan
(13]

Wang Prevalence and clinical China 8758 Dermatologist 7.8% among adults
et al. features of adult atopic diagnosis
(2017) dermatitis in tertiary
[15] hospitals of China

Xu et al. Prevalence of childhood China 10,436 Parental response to 8.3% among children age
(2012) atopic dermatitis: an UK Working Party 3-6 years in 2010

[11] urban and rural
community-based study in

Shanghai, China

questionnaire Rates of AD in the urban

core of Shanghai were
double that of the rural
suburbs on the outskirts of

the city

AD Atopic dermatitis, ISAAC International Study of Asthma and Allergies in Childhood

response to a yes-or-no question written using
wording from the ISAAC questionnaire. This
study also found that prevalence of AD was
1.52-fold higher among female adolescents
than among male students [6].

In a cross-sectional study using self-reported
data from the 2008-2011 Korea National Health

and Nutrition Examination Survey, the preva-
lence of AD among 8947 children aged 1-18 in
Korea was 13.5%. Younger age, urban living,
and higher household income were associated
with greater risk for AD [7]. A study analyzing
the frequency of AD-associated diagnosis codes
submitted to the Korean National Health

I\ Adis



712

Dermatol Ther (Heidelb) (2021) 11:707-717

Insurance Service found a prevalence of AD of
5.8% among 9,992,581 children aged 0-18 in
2014. Of note, AD prevalence decreased from
20.8% in 2009 to 15.4% in 2014 among chil-
dren 0-2years of age [8]. The authors cite
increased breastfeeding, vaginal deliveries, and
consumption of probiotics as potential con-
tributors to this decrease in AD prevalence.

Variations in study design and AD assess-
ment methods make it difficult to ascertain the
true prevalence of this disease in Korea. Even
within a single study, dermatologist assessment
based on EASI score and use of the ISAAC-based
questionnaire yielded widely varying results [4].
Studies looking at the prevalence of physician-
diagnosed AD, whether through direct skin
examination or analysis of prior diagnosis
codes, have found a lower rate of AD in Korea
compared with AD reported using question-
naire-based methods. More research is needed
to ascertain the actual epidemiology of AD in
Korea.

China and Japan

In a study including kindergartens and vacci-
nation clinics in 12 metropolitan areas of
China, the prevalence of AD among 13,998
children aged 1-7years in 2013-2014 was
12.94% based on clinical diagnosis by derma-
tologists and 4.76% based on UK Working
Group criteria [9]. It should be noted that in this
study, parents completed the surveys, and thus
there is the potential that concepts were not
well presented due to the translation and
therefore not well understood. It has been
noted that there are fundamental issues to
consider when translating a survey to another
language; it must not only be linguistically
sound, but also culturally relevant and under-
standable [10] and that the process of translat-
ing a survey may introduce unintended biases
depending on the type of questions asked.

A cross-sectional study spanning eight dif-
ferent districts in Shanghai, China asked par-
ents to complete the UK Working Party
questionnaire and found an AD prevalence of
8.3% among 10,436 children aged 3-6 years in
2010 [11]. An interesting finding from that
study was that the rates of AD in the urban core
of Shanghai were double that in the rural

suburbs on the outskirts of the city. There are
numerous hypotheses for this phenomenon,
among them are urban development leading to
pollution and the hygiene hypothesis whereby
children in developed areas who are less
exposed to allergens in early childhood have a
higher propensity for developing allergic
diseases.

Clinical investigations performed in ele-
mentary schools showed an AD prevalence of
0% in Lhasa, Tibet, 2.63% in Yixing, China, and
4.26% in Nishinomiya, Japan [12]. These rep-
resent three different environments: the first is a
very rural environment where the bathing fre-
quency is twice per month; the second is a
medium-sized city in China; and the third is a
relatively larger urban center in Japan. Both of
the latter cities represent environoments that
are more developed in terms of daily bathing
frequencies, and while it is tempting to attri-
bute the differing prevalence of AD to the
aforementioned hygiene hypothesis, there may
be other genetic and environmental factors
contributing to this.

The prevalence of dermatologist-diagnosed
AD among 7856 children aged 0-6years on
Ishigaki Island, a remote and warmer southern
island belonging to Japan, was approximately
5-7%. The prevalence did not increase from
2001 to 2010 [13]. It is interesting to note that
while the population should be rather similar
ethnically to that of mainland Japanese, the
prevalence of AD is only roughly half that in
mainland Japan (12-13%) [13, 14].

Overall, studies in China and Japan to date
have shown comparable rates of AD, although
they did not include adolescents and focused
more on younger children.

AD in Asian Adults and the General
Population

While most research has focused on AD in
pediatric patients, a number of studies have
included adults in their investigations, and
findings suggest that AD affects a subset of
adults as well.

A 2014 cross-sectional study conducted
among outpatients from 39 tertiary hospitals of
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15 provinces in China reported the prevalence
of AD in adults to be 7.8% based on dermatol-
ogist diagnosis using the UK Working Party
criteria [15]. Among adults with AD, 59.7%
experienced first onset of AD after the age of 18
years, while 40.3% experienced first onset of AD
before age 18 years, suggesting that adult-onset
AD was quite common in this population [15].
In a nationwide, cross-sectional study that
included participants of all ages and spanned
170 clinics, the prevalence of AD in Japan was
found to be 9.98% [16].

More research is needed to clarify the
prevalence of AD in Asian adults, but existing
evidence suggests that adult AD is not uncom-
mon in many Asian countries, with prevalence
rates approaching one in ten individuals.

Associations between Urbanization
and AD in Asians

Potentially contributing to the evolving preva-
lence of AD is the rapid urbanization and
increased pollution in many metropolitan areas
in Asia. This environmental impact on AD is
supported by research comparing AD rates in
urban and rural areas of Asia.

A study spanning 12 metropolises in China
found significantly lower rates of AD in children
residing in rural areas (37.58%) compared to
those in urban residence (62.42%; P < 0.001).
Additionally, the prevalence of AD was higher
(19.73%-24.69%) in inland China where recent
accelerated industrialization had occurred [9].

Similarly, a cross-sectional study covering
eigh different districts in Shanghai, China
found the highest prevalence of AD among
children in the core urban area (10.2%) and the
lowest prevalence of AD in a district located far
from the urban areas (4.6%) [11]. The study also
categorized locations as urban, suburban, and
rural to compare AD prevalence between them.
The prevalence of AD was significantly higher
in urban areas than in both the suburban and
rural areas. Additionally, the prevalence of AD
in suburban areas was significantly higher than
that in rural areas [11].

Similar trends have been reported in Korea,
where AD prevalence among children aged

1-18 years was 86.6% in urban areas and only
13.4% in rural areas (P = 0.0380) [7].

Research demonstrating the higher AD
prevalence in urban areas as compared to rural
areas points toward the possible role of rapid
urbanization in the growing prevalence of AD
in some Asian countries.

Impact of Immigration on AD in Asians

There is a growing body of literature examining
AD among Asian immigrants in different
countries, and research suggests that the chil-
dren of Asian immigrants may be at particularly
high risk of developing AD.

In a cross-sectional study in Australia, infants
whose parents immigrated from East Asia had a
higher prevalence (37.4%) of AD than infants of
Australian-born parents (21.4%). Interestingly,
the odds of infants developing AD increased
linearly for each immigrant parent, combining
to a multinomial odds ratio (OR) of 2.6 in cases
of both parents haveing immigrated from East
Asia. AD prevalence was lower among infants
whose parents had immigrated to Australia
recently (within S years) compared to those
whose parents had immigrated less recently (>
5 years) (48.0 and 61.7%, respectively; P = 0.03).
Interestingly, despite their children’s increased
risk for developing AD, mothers born in East
Asia were less likely to report having AD (10.3%)
compared to mothers born in other regions
worldwide (14.7%) (P = 0.008) [17], which sug-
gests that Asian ethnicity serves as both a pro-
tective factor in parents and a risk factor in their
children. Unique environmental effects may be
at play in the children of Asian immigrants, but
whether these trends can be attributed to
immigration or the country of residence
remains to be explored.

A survey study of adolescents in Israel found
that Asian (OR 1.15) origins (defined as father’s
country of birth) were associated with a higher
prevalence of AD compared with African (OR
0.80) and Ethiopian (0.27) origins. Older age at
time of immigration was also associated with a
greater risk of AD in that immigrating to Israel
after the age of 7 years was associated with sig-
nificantly higher prevalence of AD in
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comparison to adolescents who were either
born in Israel or who had immigrated before the
age of 7 years (OR 1.88 vs. 1.41) [18]. These
trends may point to increased risk factors asso-
ciated with living in an Asian country or being
of Asian descent; alternatively, living in Israel
may provide protective effects.

A study in the USA revealed that among
children with Asian parents, the OR of devel-
oping AD was lower (OR 0.23, 95% confidence
interval 0.06-0.85) for children born outside the
USA than those born within the USA [19].

In a cross-sectional study of children aged
0-17 years enrolled in the National Survey of
Children’s Health in the USA, infants of Asian
mothers were twice as likely to have been
diagnosed with AD as infants of white or His-
panic mothers. Maternal country of birth,
however, did not affect or alter the risk for AD
[20]. In this case, Asian ethnicity increased risk
for AD but parental immigration status did not.

Preliminary findings suggest an interesting
trend where prevalence of AD appears to be
stable among immigrants from Asian countries
but higher among their children. Recent
immigration and age at time of immigration
also appear to be factors in AD risk among
children. More research is needed to parse out
the impact of immigration on AD risk.
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Fig. 2 Prevalence of AD in Asian populations by year
across multiple studies. Populations in Asian countries
(diamonds) are separated by age into categories of 0-18
years (red) and > 18 years (blue). Crosses indicate Asian
patients who immigrated to other countries, also separated
by age (0-18 years, in red; > 18 years, in blue)

DISCUSSION

There is a great deal to unpack when consider-
ing what to make of one’s approach to AD in
Asians. On one hand, it does seem that AD
prevalence is consistently being found to be
higher among Asian populations over the past
few decades than previously thought (Fig. 2).
However, there are numerous confounding
factors that make it difficult to assess which
factors may play a role in this, including a better
understanding of the disease process itself.

One especially intriguing concept is the role
of pollution and urbanization in the increased
prevalence of AD. One of the studies cited above
notes substantial differences in three Asian
cities, with higher prevalence of AD coinciding
with increased levels of urbanization [12]. This
observaton was also supported in a recent meta-
analysis which showed that urbanization in
addition to maternal and personal history of
smoking were the strongest environmental fac-
tors correlating with AD among Asians [21].
There is also basic science supporting this con-
cept, with a potential link between pollution
and AD found in the aryl hydrocarbon receptor
[22]. In this framework, keratinocyte aryl
hydrocarbon receptors sense lipophilic poly-
cyclic aromatic hydrocarbons, which form the
primary particulate matter found in air pollu-
tion, and activate the neurotrophic factor arte-
min, which in turn leads to epidermal hyper-
innervation and formation of the itch-scratch
cycle, even in an animal model. This may
explain increases in AD prevalence not only in
Asian countries, but also in countries where
Asians have immigrated to.

In terms of clinical presentation, Asian
patients with AD often show clearer demarca-
tion of lesions with more prominent scaling and
lichenification than patients of other ethnic
groups [23]. These findings directly correlate
with molecular and histological differences in
Asian skin compared to the skin of their Euro-
pean/American counterparts, including more
frequent parakeratosis, focal hypogranulosis,
and more elongated rete ridges [23]. Further,
histologic and molecular analyses have revealed
significantly greater epidermal hyperplasia in
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Asian patients with AD compared to European/
American patients, as measured based on
greater thickness (P < 0.001) and a greater
number of Ki671 cells in the basal layer of the
epidermis (P < 0.001). Epidermal thickness
measures of Asian patients with AD were similar
to those seen in patients with psoriasis [23].
Compared to European/American patients,
Asian patients with AD have higher IgE
(P <0.01) and eosinophil levels (P < 0.01),
lower mean age (P < 0.001), and a higher rate of
extrinsic AD (P =0.004) [23], defined by
increased levels of serum IgE [24]. In one study,
89% of Asian patients had extrinsic AD while
only 56% of European American patients had
this subtype. In addition, compared to Euro-
pean/American patients, Asian patients with
extrinsic AD showed overall similar or lower
expression of T-helper cell type 2 (Th2)-related
chemokines (CCL17 and CCL22), lower levels of
several Thl markers, and significantly higher
induction of Th17-related cytokines [23].
Certain genetic variations may uniquely
contribute to AD in Asian skin. A number of
mutations in the filaggrin (FLG) gene have been
identified in Asian populations, most notably
c.3321delA, which has been associated with AD
in China, Korea and Japan [25-29], whereas
R501X and 2282del4 mutations are commonly
found in European populations [30]. Loss-of-
function mutations in SPINKS have been iden-
tified in several Asian populations as well,
including those of Japan, China, and Taiwan
[31-34]. Taken together, these findings suggest
that the association between AD and certain
genetic variations may be consistent across
Asian populations worldwide and unique com-
pared to other non-Asian ethnic groups.
Clearly, in terms of underscoring the differ-
ences in pathophysiology between Asian and
European AD patients, there is still a great deal
to understand about mechanistic influences in
AD among these populations. The fillagrin
mutations are common in individuals of Euro-
pean ancestry, being present in up to 50% of
patients with AD; in Asians, that figure is closer
to 25%. While a relatively small number of
specific fillagrin mutations underlie the vast
majority of cases of AD in Caucasians, there
seems to be a higher number of specific

mutations found in Asian populations [35].
Thus, it is not surprising that the cytokine
profile of AD in patients of European and Asian
descent seems to reflect some differences,
although this has yet to result in any implica-
tions for treatment as targeting of the Th17 axis
proved to be an ineffective treatment strategy
for treating AD in a Japanese Phase II study [36].

CONCLUSION

Atopic dermatitis has a significant and increas-
ing prevalence in both pediatric and adult Asian
populations worldwide. In particular, AD dis-
proportionately affects people living in urban
areas, which raises the concern that the preva-
lence of AD will rise as Asian metropolises
continue to increase in number and size. Fur-
ther, results from preliminary studies on AD in
Asian immigrants indicate that the children of
immigrants may be at particularly high risk for
developing AD, suggesting that the increased
risk of AD is not isolated to location on the
Asian continent, but rather to traits/genetics
intrinsic to these populations. Several studies
have investigated the genetics of AD in a num-
ber of different Asian countries and, taken
together, their common findings suggest that
certain genetic polymorphisms may not only be
more common across all Asians with AD, but
also unusual or absent in other ethnic
populations.

Although few studies have directly compared
AD in Asian and non-Asian populations, exist-
ing research suggests that AD in Asians may
have unique pathophysiologic features and that
identifying these differences may have impor-
tant implications for the identification of at-risk
individuals as well as prevention and treatment
of the disease. Future studies should explore the
unique pathophysiologic characteristics of
Asians with AD in both children and adults, as
well as unique environmental exposures,
genetic polymorphisms, and cultural practices
that may impact the development of AD and
efficacy of currently available and new treat-
ments. Focusing on Asian immigrant popula-
tions may provide new insight into the role of
the environment and epigenetics on AD.
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Further, subanalyses of current pharmacologic
treatments, including biologics and small
molecules, may help generate bespoke treat-
ment approaches targeted towards the root of
the disease process in each patient.
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