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ABSTRACT

Introduction: The burden of atopic dermatitis
(AD) is significant, with a substantial impact on
quality of life (QoL). This cross-sectional study
aimed to ascertain the burden of AD, its impact
on Qol, and associated costs.

Methods: Patients with moderate-to-severe
AD were enrolled from eight territories, namely
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completed submissions were analyzed using
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descriptive statistics. The study was reviewed by
the institutional review board in each territory.
Results: Median age of enrolled patients
(N=1103) was 41.0 years (interquartile range,
IQR 16.0). The majority of patients reported
that their head/neck, trunk, upper limbs, and
lower limbs were affected during a flare. Topi-
cal (74.2%) and oral steroids (58.7%) were
frequently prescribed to manage AD. Com-
mon atopic comorbidities were allergic urti-
caria (64.2%), allergic rhinitis (61.8%), and
allergic conjunctivitis (51.5%). Median DLQI
score was 13.0 (IQR 11.0), while median EQ-
5SD-5L (based on China value set) score was
0.8 (IQR 0.4); 87.2% and 77.2% of patients
reported pain/discomfort and anxiety/depres-
sion on the EQ-5D-5L domains, respectively.
Median total annual costs associated with AD
were USD 10,128.52 (IQR 12,963.26) per patient,
with indirect costs being the largest component.
Findings from WPAI indicated that presenteeism
is a major contributor to productivity loss.
Conclusion: This multinational survey study
showed that AD is associated with substantial
QoL impairment and economic burden among
Asian adult patients with moderate-to-severe
AD. To alleviate burden of AD, clinicians should
be more proactive in managing other concomi-
tant conditions including psychological issues,
and advocate for increased reimbursement for
AD treatments.

Keywords: Asia; Atopic dermatitis; Costs;
Cross-sectional; Economic burden; Eczema;
Quality of life; Questionnaire; Real-world;
Survey

Key Summary Points

A multinational cross-sectional survey was
conducted in Asian adult patients with
moderate-to-severe AD to assess the burden
of atopic dermatitis (AD), its impact on qual-
ity of life (QoL), and associated costs.

AD was found to have a substantial impact
on QoL, with the majority of patients expe-
riencing pain/discomfort, as well as anxiety/
depression.

Most patients were also affected financially to
some or great extent due to AD, with median
annual total costs incurred per patient esti-
mated to be USD 10,128.52.

Indirect costs were the largest component of
total costs, followed by direct medical costs
and direct non-medical costs.

Productivity loss in patients with AD can
largely be attributed to presenteeism.

INTRODUCTION

Atopic dermatitis (AD) is a common chronic and
relapsing inflammatory skin disease that affects
people of all ages [1]. The pathogenesis of AD
is multifactorial, involving various skin lesion
types caused by the complex interplay of factors
such as impaired skin barrier function, immune
dysregulation, genetic susceptibility, and envi-
ronmental factors [1, 2]. AD has been primar-
ily considered as a childhood disease, affecting
10-30% of children in developed countries [3].
However, it also affects a significant number
of adults. Adults could experience persistent
AD from childhood, adult-onset AD or recur-
rent AD, with a lifetime prevalence as high as
20% [3-6]. Up to 10% of adults in developed
countries grapple with this disease, while devel-
oping countries are witnessing a steady rise in
its prevalence [3, 7]. In some countries such as
Singapore and Japan, the prevalence of AD in
adults is reported to be higher (approximately
11-13%) as compared to other countries such as
China and Korea, likely due to the higher rates
of disease onset in adulthood [7, 8].

AD is characterized by intense pruritis and
inflammation. It is often associated with sleep
disturbance, depression, and anxiety and hence
has the potential to drastically affect one’s well-
being [1, 9]. Other clinical signs of AD include
erythema, xerosis, erosions/excoriations, 0oz-
ing, and lichenification. In addition, patients
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may have concomitant atopic (e.g., asthma,
food allergy) and/or non-atopic comorbidities
(e.g., anxiety, depression) [2]. These comor-
bidities are often intertwined with AD, con-
tributing to the overall disease burden [2]. The
self-stigmatization surrounding chronic skin
disease such as insecurities with one’s appear-
ance and feeling of shame could also result in
negative social interactions, hinder intimate
relationships, and in turn have a substantial
psychosocial impact on patients [10, 11]. All
of these may significantly impair the quality of
life (QoL) of affected patients, particularly for
those with more severe AD.

For many patients with AD, whether disease
onset occurs during childhood or adulthood,
not all cases of AD remain mild as in the early
stages of disease. Often, the disease gradu-
ally worsens into more severe AD. As AD is a
chronic inflammatory disease often accompa-
nied by frequent flares, long-term self-care in
daily life is necessary. As a result of the mul-
tifactorial aspect of the disease, treatment is
typically prescribed for symptomatic control
instead of curing the disease [12]. Patients also
often take self-help measures to improve their
symptoms, such as avoiding allergens and
other aggravating factors, caring for their skin
to reduce irritation, wearing special clothing,
and following a specific diet. This often results
in patients spending a significant amount of
money on a diverse range of methods in their
attempt to alleviate AD over an extended
period of time.

Several papers have been published that
examine the burden of AD in Japan. One of
them presented QoL, work productivity, activ-
ity impairment, and healthcare resource utiliza-
tion data from the 2013 National Health and
Wellness Survey [13], while another estimated
cost-of-illness using a web-based survey [14].
There are also other similar studies conducted in
Western countries [15, 16]. However, few stud-
ies have reported QoL and economic burden of
adult patients with AD in other territories within
the Asia-Pacific region. Hence, this multina-
tional study aimed to ascertain the burden of
moderate-to-severe AD, its impact on QoL, and
associated costs from the perspective of patients
in Asia.

METHODS

Study Design and Participants

This was a non-interventional, cross-sectional,
self-administered survey study. Patients with
AD were enrolled from March to August 2023
in eight territories, namely Hong Kong, India,
Japan, Mainland China, Singapore, South
Korea, Taiwan, and Thailand.

A steering committee (StC) comprising a
dermatology expert from each territory, total-
ling eight members, was formed as part of the
research team. The StC played a critical role
in refining the study design and ensuring
face validity of our questionnaire. The survey
initially had 49 questions in English. It was
revised with feedback from the StC and trans-
lated into local languages by a professional
agency. The institutional review board (IRB)
in each territory reviewed the translated mate-
rials. Ethical approval was received from the
following IRBs: Korea University Ansan Hospi-
tal, Chulalongkorn University, Father Muller
Hospital, NPO MINS, National Taiwan Univer-
sity Hospital, Hong Kong Doctor Union and
Sir Run Run Shaw Hospital. The Parkway Inde-
pendent Ethics Committee granted an exemp-
tion from review. The study was conducted in
accordance with the protocol, Guidelines for
Good Pharmacoepidemiology Practices, and
the Declaration of Helsinki. After IRB approval
was obtained, the local language version of the
survey was piloted among two patients in each
territory to ensure that there were no issues
with language and survey programming. Data
collected during the pilot phase were included
in the final analysis.

An online screener was sent to registered
members of a commercial panel. Eligible partic-
ipants were invited to participate in the online
survey if they met the inclusion and exclusion
criteria. The inclusion criteria included (1)
legal adult age in the respective territory, (2)
diagnosis of AD by a physician (self-reported),
(3) fulfilled at least three of the Hanifin-Rajka
major criteria [17], (4) received medical care
for AD symptoms in the past 3 months, and
(5) self-rated moderate or severe AD symptoms
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for last flare in the previous 3 months on the
basis of the Patient Global Impression of Sever-
ity (PGIS) [18, 19].

Patients with any of the following conditions
were excluded: (1) no internet access to partici-
pate in the online survey or failure to complete
the survey (considered as withdrawal of con-
sent), and (2) those who employed in market
research, advertising, healthcare, and pharma-
ceutical industries (to avoid artificial or biased
responses).

All eligible participants provided informed
consent electronically. They also received com-
pensation from the commercial panel for time
spent completing the survey.

Measurement of AD Severity

The study used the Patient-Oriented Eczema
Measure (POEM) to assess participants’ percep-
tion of their AD severity over the past week [20].
The POEM questionnaire comprises seven ques-
tions. All items are weighted equally and scored
on a scale of O to 4: no days=0, 1-2 days=1,
3-4 days=2, 5-6 days=3, every day=4. The
total score of the questionnaire (when scores
are summed up across all questions) ranges
from O to 28 points. Subsequently, patients with
AD can be classified into five levels of disease
severity based on the total score: 0-2=clear or
almost clear, 3-7=mild eczema, 8-16=moderate
eczema, 17-24=severe eczema, and 25-28 =very
severe eczema. Missing data were recorded as O.
The use of the POEM questionnaire in this study
was registered with the copyright holder [20].

Measurement of QoL

This study measured QoL using the Dermatology
Life Quality Index (DLQI) and EQ-5D-5SL ques-
tionnaires in the respective local languages.
The DLQI consists of 10 questions divided
into six aspects, namely symptoms and feel-
ings, daily activities, leisure, work and school,
relationships, and treatment [21]. Each question
measures the impact of skin disease in the pre-
vious week (i.e., last 7 days) and is scored on a
scale of O to 3, where 0 means no effect at all and
3 indicates high impact. Scores for each item are

summed to obtain the final score which ranges
from O to 30: 0-1=no effect, 2-5=small effect,
6-10=moderate effect, 11-20=very large effect,
and 21-30=extremely large effect [22]. Higher
scores are associated with higher impairment on
QoL [21].

The EQ-5D-5L is a generic QoL instrument
comprising of a descriptive system and a visual
analogue scale (EQ-VAS) [23]. The descriptive
system has five dimensions, namely mobil-
ity, self-care, usual activities, pain/discomfort,
and anxiety/depression. Each dimension has
five levels: no problems=1, slight problems=2,
moderate problems=3, severe problems=4, and
extreme problems=35. The scores of all items are
combined to form a health state value. In this
study, the health state values were converted
into utilities by applying value sets from the
United Kingdom (UK) and China across all ter-
ritories. The EQ-VAS records the respondent’s
self-rated health from O to 100 on a vertical VAS,
where O represents “the worst health you can
imagine” and 100 represents “the best health
you can imagine” [23].

Permission to use the DLQI and EQ-5D-5L
questionnaires in the study was obtained from
the respective copyright holders [23, 24].

Measurement of Loss in Productivity

To assess health-related work productivity
loss for the employed population, the Work
Productivity and Activity Impairment (WPAI)
questionnaire was used. In this study, all
participants working full- or part-time were
invited to complete the WPAI questionnaire.
WPAI outcomes are expressed as impairment
percentages, with higher numbers indicat-
ing greater impairment and less productivity
[25]. Scores input by the study’s participants
were calculated with reference to Chan et al.’s
method for absenteeism, presenteeism, over-
all work impairment, and activity impairment
[26].

Measurement of Economic Burden

Direct medical costs, direct non-medical
costs, and indirect costs associated with AD
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were analyzed in local currencies and later
converted to United States (US) dollars based
on the average exchange rates across 2022
(Table S1, Supplementary Materials). The
annual total costs were calculated by summing
up the annual direct medical costs, annual
direct non-medical costs, and annual indirect
costs.

Direct medical and non-medical costs paid
out-of-pocket were estimated using a bottom-
up approach for primary data collection. The
direct medical costs was calculated by adding
up the costs for all visits to doctor, hospitali-
zations, traditional medicines, and non-pre-
scription health products in the past quarter
(3 months). The direct non-medical costs were
calculated by multiplying the transport cost
per return trip by the number of doctor vis-
its in the previous quarter. The quarterly cost
was then multiplied by 4 to obtain the annual
costs over 12 months.

The indirect costs were estimated using the
human capital approach. This is relevant for
those who are productive (in the formal work-
force), but not for people who are unable to
work (retired or ill health) or choose not to
work. The loss of productivity was calculated
using average work hours per week multiplied
by the percentage of work impairment. The
annual indirect costs was subsequently calcu-
lated using productivity loss multiplied by the
median annual wage reported in each terri-
tory’s official government website (Table S2,
Supplementary Materials).

Statistical Methods

Results were summarized using descriptive
statistics. Continuous variables were analyzed
using medians and interquartile ranges (IQRs),
while categorical variables were reported as
frequencies and proportions. Any observa-
tions that were more than +1.5 IQR above or
below the median were considered outliers
[27]. Outliers identified from cost variables
were imputed using the median value calcu-
lated among participants from the specific
territory. However, outliers identified from

WPAI were imputed using the median value
calculated among all participants. The analy-
ses were performed using statistical software,
SAS version 9.4.

RESULTS

A total of 1103 patients with moderate-to-
severe AD were included in the analysis
(Table S3, Supplementary Materials), and their
demographic characteristics are summarized
in Table 1. The median age of the participants
was 41.0 years (IQR 16.0). The proportion of
male patients (51.9%) was marginally higher
than that of female patients (48.1%). In addi-
tion, the majority of patients had completed
their undergraduate degree (54.6%) and
were employed (92.1%) at the time of survey
participation.

Table 1 Sociodemographic characteristics of patients with
moderate-to-severe atopic dermatitis

Overall (N=1103)

Age, years
Median (IQR) 41.0 (16.0)
Sex, 7 (%)
Male 572 (51.9)
Female 531 (48.1)
Education level, 7 (%)*
Senior high school and lower level 97 (8.8)
Diploma 100 (9.1)
Undergraduate 602 (54.6)
Graduate 303 (27.5)
Missing 1(0.1)
Working status, 72 (%)
Employed 1016 (92.1)
Unemployed 87(7.9)

IQR interquartile range
*Values do not add up to 100% because of rounding
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Table 2 Clinical characteristics of patients with moderate-to-severe atopic dermatitis (AD)

Overall (N=1103)

Duration of last flare in days

Median (IQR)

Body parts affected during a flare in the past 3 months, 7 (%)*

Head/neck
Trunk
Upper limbs
Lower limbs
Eyelid

Genital area

POEM scoring for eczema in the last week

Median (IQR)

Severity of eczema based on POEM in the last week, 7 (%)

Clear or almost clear (0-2)
Mild eczema (3-7)
Moderate eczema (8—16)
Severe eczema (17-24)

Very severe eczema (25-28)

Treatment to manage AD in last 3 months, 7 (%)*

Topical steroid

Phototherapy

Oral steroid

Immunosuppressant

Injectable dupilumab

Oral JAK inhibitor

Not sure/don’t know
Atopic comorbidities, 7 (%)*

Allergic conjunctivitis

Allergic rhinitis

Allergic urticaria

Asthma

Seasonal allergies (hay fever)

Food allergies

7.0 (6.0)

555 (50.3)
647 (58.7)
725 (65.7)
683 (61.9)
233 (21.2)

(17.5)

193 (17

12.0 (9.0)

29 (2.6)
214 (19.4)
574 (52.0)
221 (20.0)
65(5.9)

818 (74.2
164 (14.9
648 (58.7
432 (39.2
216 (19.6
287 (26.0
28 (2.5)

)
)
)
)
)
)

568 (51.5
682 (61.8
708 (64.2
272 (247
448 (40.6

(

)
)
)
)
)
316 (28.6)
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Table 2 continued

Overall (N=1103)

Others

None of the above

Not sure/don’t know

8(0.7)

36(3.3)
9(0.8)

AD atopic dermatitis, /QR interquartile range, J4K Janus kinase, POEM Patient-Oriented Eczema Measure

*As multiple options can be selected, the sum of proportions across all categories may exceed 100%

Clinical Characteristics

The reported median duration of their last flare
was 7.0 days (IQR 6.0) (Table 2). More than half
of the patients reported that their head/neck
(50.3%), trunk (58.7%), upper limbs (65.7%),
and lower limbs (61.9%) were affected during a
flare in the past 3 months. The median POEM
score was 12.0 (IQR 9.0), and 78.0% of recruited
patients were classified as having moderate to
very severe eczema. The common therapies used
in the last 3 months to manage AD were topi-
cal steroids (74.2%), followed by oral steroids
(58.7%). The top three most common atopic
comorbidities reported were allergic urticaria
(64.2%), allergic rhinitis (61.8%), and allergic
conjunctivitis (51.5%).

Impact on QoL

Overall, the median DLQI score was 13.0
(IQR 11.0), with 65.5% of patients reporting that
AD had a “very large” or “extremely large” effect
on their life (Table 3). The median EQ-5D-5L
scores were 0.8 (IQR 0.4) using the China value
set, and 0.8 (IQR 0.3) using the UK value set.
The median EQ-VAS score was 64.0 (IQR 30.0).
The majority of patients reported “no problem”
in mobility (59.9%) and self-care (60.3%), while
48.3% of patients had no problem with their
usual activities (Fig. 1). There were also relatively
higher proportions of patients who reported
slight to extreme problems in components of
pain/discomfort (87.2%) and anxiety/depres-
sion (77.2%), when compared to other response
options.

Table 3 Quality-of-life scores of patients with moderate-
to-severe atopic dermatitis

Overall (N=1103)

DLQL 7 (%)

Median (IQR) 13.0 (11.0)
Effect on patient’s life
No effect (0-1) 36 (3.3)
Small effect (2-5) 102 (9.2)
Moderate effect (6-10) 242 (21.9)
Very large effect (11-20) 482 (43.7)
Extremely large effect (21-30) 241 (21.8)
EQ-5D-5L
Median (IQR)* 0.8 (0.4)
Median (IQR)® 0.8 (0.3)
EQ-VAS
Median (IQR) 64.0 (30.0)

DLQI Dermatology Life Quiality Index, VAS Visual Ana-
logue Scale, IQR interquartile range

*Based on EQ-5D-5L value set for China
bBased on EQ-5D-5L value set for UK

Economic Burden

The annual costs per employed patient with
AD are summarized in Table 4. Overall, the
reported median annual direct medical costs,
direct non-medical costs, and indirect costs
were USD 915.93 (IQR 2023.57), USD 138.58
(IQR 523.24), and USD 6655.68 (IQR 11,342.90),
respectively. The annual costs data for each cost
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Mobility

Self-care

Usual activities

Pain/ discomfort

Anxiety/ depression

0.0% 10.0% 20.0% 30.0%

® No problem = Slight problems = Moderate problems

Fig. 1 Distribution of responses on the EQ-5D-5L

component and territory are shown in Table S4
(Supplementary Materials). The median number
of physician visits was 4.0 (IQR 5.0), and median
cost of visits was USD 108.90 (IQR 257.21) per
patient in the past 3 months (Table S5, Supple-
mentary Materials). Apart from therapies pre-
scribed by physicians, some patients with AD
also used traditional medicines and non-pre-
scription health products. In the past quarter,
the median costs spent on these were USD 38.09
(IQR 148.79) and USD 51.08 (IQR 129.92) per
patient, respectively. The median cost of trans-
portation (round trip) spent by each patient for
a physician’s visit was USD 8.84 (IQR 24.79).
Work productivity and activity impairment
of patients with AD are summarized in Table S6
(Supplementary Materials). The median per-
centages of absenteeism and presenteeism were
9.1% (IQR 21.4%) and 60.0% (IQR 40.0%),
respectively. When absenteeism and presen-
teeism were both considered, the median pez-
centage of overall work impairment was 61.5%

40.0%
Proportion (%)

13.0% .

50.0% 60.0% 70.0% 80.0% 90.0% 100.0%

Severe problems ® Unable/ Extreme problems

(IQR 37.8%). The median percentage of activity
impairment was 60.0% (IQR 30.0%), whereby
patients’ regular daily activities were restricted
as a result of AD. Overall, median total annual
costs associated with AD were USD 10,128.52
(IQR 12,963.26) per patient (Table 4). The
majority of patients (73.5%) mentioned that
AD caused a financial burden to some or a great
extent.

DISCUSSION

In this study, we conducted an online survey
among patients with moderate-to-severe AD
across eight territories to identify their char-
acteristics, as well as to estimate the burden of
AD, its impact on QoL, and associated costs. The
median duration of a flare was reported to be
7.0 days, and most patients were familiar with
the use of topical or oral steroids to manage
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Table 4 Annual health care costs (in US dollars) of
employed patients with moderate-to-severe atopic derma-
titis (AD)

Overall (N=1103)

Annual direct medical costs per patient

Median (IQR) 915.93 (2023.57)
Annual direct non-medical (transport) costs per patient
Median (IQR) 138.58 (523.24)

Annual indirect costs per patient
Median (IQR) 6655.68
(11,342.90)
Annual total costs per patient®
Median (IQR) 10,128.52
(12,963.26)
Financial burden caused by AD, 7 (%)
Not at all 61(5.5)
Very little 231(20.9)
To some extent 588 (53.3)
To a great extent 223(20.2)

AD atopic dermatitis, QR interquartile range

*Annual total cost is calculated by summing annual direct
medical cost, annual direct non-medical cost, and annual
indirect cost

their condition. AD was found to have a con-
siderable impact on patients’ QoL, particularly
in domains of pain/discomfort and anxiety/
depression. The majority of patients perceived
that they are affected financially to some or
great extent due to AD. In addition, AD resulted
in a median annual total cost of USD 10,128.52
per patient, with a large proportion comprising
indirect costs (loss of productivity).
Participants in our study were evaluated on
their AD severity using two instruments. Dur-
ing screening, participants used the PGIS tool
to self-report the severity of AD symptoms
experienced on the basis of their last flare in the
previous 3 months. Those who reported mod-
erate or severe symptoms were eligible to con-
tinue with the study. Subsequently, the POEM
questionnaire was administered to all eligible

patients. Our results showed that on the basis
of the POEM scoring, 19.4% of patients were
considered to have mild eczema, while 2.6%
had clear or almost clear skin. This is likely due
to the design of the POEM questionnaire which
requires participants to recall and answer ques-
tions on their AD symptoms over a shorter time
period of 1 week, instead of 3 months. These
patients could have recovered from their last
AD flare or were in remission at time of sur-
vey participation. This discrepancy in severity
assessment findings underscores the dynamic
and time-sensitive nature of AD, and should be
considered when interpreting our results.

Our study revealed that over half of the partic-
ipants experienced a flare in the past 3 months,
primarily affecting areas such as the upper limbs,
lower limbs, trunk, and head/neck. This aligns
with previous research indicating that the head
and neck are common areas affected by AD
[28]. Notably, a study in China also found that
the antecubital fossae, followed closely by the
neck, were the most frequently affected areas
[29]. Certain body parts may take longer to heal
and respond to treatment as a result of factors
including skin thickness and likelihood of expo-
sure to chemical products or external irritants
[30]. Further research is warranted to establish
a possible link between the affected body part
and duration or severity of flares among patients
with AD. This insight could offer valuable guid-
ance for treatment approaches based on the
body part affected.

Topical steroids were reported to be the most
commonly used treatment for AD among our
study’s participants. This observation aligns with
expected prescribing practice, as topical steroids
are recommended as an induction therapy in
both Asian and international AD clinical guide-
lines [31-37]. The frequency of topical steroid
application should be reduced when there are
signs of inflammation subsiding [34]. Along with
topical steroids, a moisturizer or emollient can
be used in conjunction as it prevents dry skin,
restores the barrier function of the epidermis,
and reduces the likelihood of flares [35, 38, 39].
The second most common treatment used by
participants was oral steroids. They are not rec-
ommended to be used routinely by guidelines,
as prolonged usage can lead to severe systemic
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adverse effects [31, 33]. However, a short course
of oral steroids may be useful to treat severe AD
symptoms during acute flares [31, 33]. Given
that this study enrolled patients with moder-
ate-to-severe AD, and a significant proportion
of them were contending with ongoing severe
or very severe eczema, the reported use of oral
steroids for rapid relief may not be surprising.
However, it is necessary to examine whether
oral steroids are used frequently or for long
periods of time in such severe patients. Apart
from steroids, other therapies that were more
frequently reported in our study include immu-
nosuppressants (e.g., cyclosporin, methotrexate,
azathioprine), injectable dupilumab and oral
JAK inhibitors (e.g., upadacitinib, baricitinib,
abrocitinib). These treatments are usually pre-
scribed for moderate-to-severe AD [40, 41]. The
availability of newly developed drugs may differ
among countries, and a review of their use in
each country, including oral steroids, is needed.

Our study results showed that most patients
with AD had atopic comorbidities such as aller-
gic rhinitis and allergic urticaria. This finding is
consistent with several previous studies. Allergic
rhinitis is highly prevalent among patients with
AD, and is part of a few diagnostic criteria (such
as Hanifin and Rajka and UK Working Party’s
Diagnostic Criteria for Atopic Dermatitis) used
in AD [42-44]. Among Danish patients with
AD, it was also observed that AD is significantly
related to chronic urticaria [45]. In addition, the
perception of food allergies as an atopic comor-
bidity among patients in our study is consist-
ent with the significant association between AD
severity and food allergies reported by a study
in the USA [46]. The presence of atopic comor-
bidities alongside AD compounds the burden
on patients, necessitating treatments not only
for AD but also for these concomitant condi-
tions. According to an earlier study, over half of
the participants with AD required two or more
prescribed therapies to effectively manage their
comorbidities [47]. Hence, to improve overall
clinical outcomes, it is important for physicians
to be aware of the presence of atopic comorbidi-
ties and holistically manage them.

Our study used the DLQI questionnaire to
assess the impact of AD on QoL. The findings
from DLQI indicated that about two-thirds of

patients felt that AD has a “very large effect” or
“extremely large effect” on their lives. In a recent
systematic review conducted to understand the
QoL of Asians with AD, most included stud-
ies suggested that AD has a substantial impact
(“moderate effect” or “very large effect”) on
patients’ QoL [48]. Our study might have shown
a greater impact of AD on QoL as we included
participants with moderate-to-severe AD, while
the systematic review did not exclude studies
that encompassed patients with mild AD. Our
study results align more closely with another
study conducted in India, where the majority of
participants had moderate and severe AD. More
than half of the participants reported that AD
has a “very large effect” and “extremely large
effect” on their lives [49]. Therefore, we can
infer that the severity of disease does affect the
degree of QoL impairment in patients with AD.

To ensure better comparability of our EQ-
SD-5L results with other studies within or out-
side of Asia, we separately used value sets for
China and UK when converting health state
values obtained from each territory into utili-
ties. There was little difference in our results,
despite the use of two value sets. Our study’s
median EQ-5D-SL score (0.8) was slightly lower,
compared with a Japanese study’s median EQ-
5D-5L score (0.9) among patients with AD [50].
Furthermore, an AD disease registry in Japan
which included adults with moderate-to-severe
AD reported a median EQ-SD-SL score of 0.8 and
a median EQ-VAS score of 70 [51]. In a Hungar-
ian study and the National Health and Wellness
Survey (consisting of patients from the United
States of America, UK, France, and Germany),
the reported median EQ-5D-5L scores were 0.9
and 0.8, respectively [52, 53]. These are similar
to our study’s findings. In addition, higher pro-
portions of our participants experienced prob-
lems in the pain/discomfort and anxiety/depres-
sion domains, in contrast to the other domains
within EQ-5D-SL. This finding is in agreement
with results from another study which employed
the Skindex-16 instrument, indicating that the
emotional impact of AD tends to outweigh its
functional impairments in patients [48]. The
pain/discomfort experienced may be caused by
AD symptoms such as pruritus, soreness, pain-
ful wounds, and stinging skin [54]. It is also not
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uncommon for patients to face issues related
to anxiety/depression. This can be due to vari-
ous factors, including the adverse impact of AD
on a patient’s sleep duration and quality [55].
The physical skin appearance of patients with
AD can lead to social stigma or discrimination
from others who may mistakenly believe that
AD is contagious [11]. Such misconception is
likely to cause people to avoid those suffering
from AD, leading to decreased social interaction.
The resulting isolation could contribute to lower
confidence, lower self-esteem, and heightened
feelings of embarrassment, potentially leading
to psychological problems in patients [56].

The majority of our study participants
expressed that AD imposes a financial burden
to some or a great extent. When the different
cost components were assessed, indirect costs
constituted the largest proportion of total costs,
followed by direct medical costs and direct
non-medical costs. This pattern has also been
reported in various other European studies, as
well as in a systematic review [4, 15, 57]. On the
basis of findings from a study in Taiwan, pro-
ductivity loss similarly constituted the most sub-
stantial portion of the economic burden experi-
enced by individuals with moderate and severe
AD [58]. The mean costs of productivity loss
among patients with severe AD (USD 9310.17,
using the conversion rate from the study) closely
resemble the median costs of productivity loss
among the Taiwanese participants in our study
(USD 9391.20) [58]. Sleep disturbance among
employed patients with AD can lead to decrease
in productivity, stemming from difficulties
in concentration and feelings of lethargy [4].
This may explain the notably higher levels of
presenteeism (compared with absenteeism),
ultimately having a greater impact on indirect
costs [4]. When examining the total costs of
AD across various territories in our study, we
observed that the costs were highest in Singa-
pore (USD 32,158.75) and lowest in Thailand
(USD 4851.72). This finding may be attributed
to factors such as the availability and reim-
bursement of AD treatments within each terri-
tory which will affect out-of-pocket expenses.
However, any comparison of costs should be
performed with caution due to differences in
healthcare financing system, income level,

cost of living, and purchasing power between
territories.

This study has several limitations. Firstly, the
data relies on self-reported information (e.g.,
AD diagnosis, symptoms, and severity) gath-
ered through survey, which may be subjective
in nature. Secondly, there could be underrep-
resentation of certain patient groups in our
study. The participants were registered with a
commercial panel that offers paid online sur-
veys to its members. It is plausible that they
are more internet-savvy, younger, and better
educated compared with the general AD popu-
lation. Hence, this may reduce the generaliza-
bility of our findings. Lastly, there is a potential
for recall bias. Efforts were made to mitigate
this by limiting the recall period to 3 months
for cost-related variables. However, we cannot
exclude the possibility that some patients may
still report inaccurate or incomplete costs.

CONCLUSION

This multinational survey study demonstrated
that AD is associated with substantial QoL
impairment and economic burden in Asia.
Among those with moderate-to-severe AD,
QoL was adversely impacted with the majority
of patients experiencing issues with pain/dis-
comfort and anxiety/depression. The median
annual total cost incurred per patient was
estimated to be USD 10,128.52, and most also
reported that the financial burden associated
with AD had affected them to some or great
extent. Although costs may vary considerably
across territories, indirect costs were consist-
ently the largest component of total costs.
Furthermore, presenteeism was found to be a
major contributor to the overall loss in pro-
ductivity. To reduce the burden of AD, it is
crucial for clinicians to look beyond the skin
and take a more proactive approach in diagnos-
ing and treating other concomitant conditions
including psychological issues. Future studies
can also explore strategies towards improving
access to novel effective treatments and reduc-
ing costs for patients with AD.
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