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ABSTRACT

Background: Given the diverse population and regional differences across Asia, a comprehensive analysis of allergic diseases is
crucial for guiding healthcare planning, resource allocation, and prevention strategies. Therefore, utilising the Global Burden of
Diseases, Injuries, and Risk Factors Study (GBD) 2021, we aimed to thoroughly investigate the burden of allergic conditions and
their attributable risk factors in Asia.

Methods: Asthma and atopic dermatitis (AD) prevalence and burden estimates were calculated across various regions within
Asia (Central, South, Southeast, East Asia and high-income Asia Pacific) from 1990 to 2021, covering age groups segmented into
five-year intervals and analysing data separately and combined for males and females. The Bayesian meta-regression tool was
employed to estimate the prevalence, incidence, and cause-specific mortality of allergic disorders. Asthma-related deaths and
disability-adjusted life years (DALYs) attributable to each risk factor were estimated using relative risks, risk exposure and the
theoretical minimum risk exposure level input.

Results: From 1990 to 2021, asthma in Asia showed significant declines in age-standardised prevalence, mortality, and
DALYs, exceeding global trends. In 2021, an estimated 106 million (95% UI, 92-121) individuals in Asia had asthma, with age-
standardised rates decreasing significantly. However, asthma-related deaths still accounted for 346,755 (278,046-464,848) cases
in 2021. In contrast, the AD burden remained stable, with 68.1 million (65.4-71.0) cases in 2021, reflecting a 16.1% increase since
1990, though the age-standardised prevalence remained unchanged. AD exhibited the highest DALYs rates in high-income Asia
Pacific and Central Asia, with significant gender disparities in prevalence.

Conclusion: This study showed a declining age-standardised asthma burden, mortality, and impact, along with a stable burden
of AD in Asia from 1990 to 2021. This comprehensive data analysis would provide invaluable insights for making targeted health
interventions and policies aimed at mitigating the burden of allergic diseases in Asia.

Abbreviations: AD, atopic dermatitis; BMI, body mass index; CODEm, Cause of Death Ensemble model; DALY, disability-adjusted life-years; DisMod-MR, Disease
Modeling-Meta-regression; GATHER, Guidelines for Accurate and Transparent Health Estimates Reporting; GBD, Global Burden of Diseases, Injuries and Risk
Factors Study; GHDx, Global Health Data Exchange; ICD, International Classification of Diseases; IHME, Institute for Health Metrics and Evaluation; ISAAC,
International Study of Asthma and Allergies in Childhood; MR-BRT, Meta-Regression (Bayesian, Regularized, Trimmed); UI, uncertainty interval; YLL, years of life
lost.

For a complete list of the GBD 2021 Asia Allergic Disorders Collaborators, see the Appendix section.
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Summary

 In 2021, Asia had 106 million asthma cases, with de-
clining age-standardised prevalence and mortality.

» The age-standardised AD burden remained stable,
with 68.1 million cases in 2021.

» High BMI is the greatest asthma risk, followed by oc-
cupational exposure, smoking and NO?2.

1 | Introduction

Asthma and atopic dermatitis (AD) are common chronic al-
lergic diseases that pose a public health problem worldwide
[1]. Studies have shown that the prevalence of both conditions
has increased significantly over the years, affecting approxi-
mately 10%-30% of the global population [2, 3]. Historically,
North America and Europe have reported higher prevalence
rates of asthma compared to Asia. However, the disability-
adjusted life-years (DALYs) rates of asthma have been sur-
passed in Asia compared to global values [1]. According to the
Global Burden of Diseases, Injuries and Risk Factors Study
(GBD) 2019 studies on allergic disorders, China has been the
most significant contributor to the incidence and prevalence
of AD, followed by India and Indonesia [1]. These conditions
can affect individuals of all ages and require continuous man-
agement and treatment to decrease the global socioeconomic
burden [4, 5].

The International Study of Asthma and Allergies in Childhood
(ISAAC) reported significant regional variations in allergic
diseases prevalence across Asia due to factors such as ethnic-
ity, sex, socioeconomic status and environment [6]. In coun-
tries like Bangladesh and Nepal, limited healthcare access
and poor living conditions can exacerbate allergic diseases
[7], while in Japan and South Korea, urban lifestyles and en-
vironmental issues still lead to high rates of allergic diseases
despite better healthcare [8]. As several Asian countries have
undergone a dramatic economic growth, disparities in health-
care access, treatment availability and patient education and
awareness remain crucial challenges, further emphasising the
need for a comprehensive analysis of allergic diseases in the
region.

The GBD 2021 provides an updated, comprehensive assessment
of the disease burden, with cause-specific mortality and DALYs
for asthma and AD by age and sex from 1990 to 2021. A recent
study utilising GBD 2021 was published; however, it was limited
to presenting findings exclusively for the year 2021 on a global
scale [9]. Integrating updated data, our study analysed tempo-
ral and geographical trends in the prevalence, mortality, and
DALYs of asthma and AD in Asia. The objective of this study
was to provide valuable insights that can inform evidence-based
decision-making for future public health interventions tailored
to the diverse needs of the region. This manuscript was produced
as part of the GBD Collaborator Network and in accordance with
the GBD Protocol.

2 | Methods
2.1 | Overview and Data Source

This study provides a comprehensive analysis of asthma and AD
prevalence, mortality, incidence, years of life lost (YLLs), years
of life lived with disability (YLDs) and DALYs in Asia using data
from GBD 2021. The GBD 2021 provides data on 371 diseases and
injuries in 204 countries or regions and more than 80 behavioural,
environmental and other risk factors from 1990 to 2021 [10, 11].
For this study, the GBD 2021 data on the prevalence, deaths, and
DALYs of asthma and AD for Asian countries were derived from
the Global Health Data Exchange (GHDX). The detailed methods
used for the estimation models closely followed those for GBD
2019 and were previously reported [10-12]. The GBD is led by the
Institute for Health Metrics and Evaluation IHME) and more than
11,000 collaborators from over 160 countries and territories. GBD
2021 complied with the Guidelines for Accurate and Transparent
Health Estimates Reporting (GATHER) statement (Tables S1 and
S2) [13]. Input data sources and statistical code used for GBD esti-
mation are available online.

2.2 | Case Definition

In GBD 2021, asthma is a chronic lung disease characterised
by spasms in the bronchi, resulting from an allergic reaction,
hypersensitivity, viral respiratory infections, irritants in the
air or exercise and causing difficulty in breathing. This defi-
nition includes allergic, non-allergic asthma, and status asth-
maticus. Asthma is defined as a doctor's diagnosis and the
presence of wheezing in the past year [10-12]. The International
Classification of Disease 10th revision (ICD-10) codes are J45
and J46 and ICD-9 code is 493. Alternative case definitions
include self-reported asthma in the past year, self-reported
asthma ever, only a doctor's diagnosis in the past year, and only
wheezing in the past year [10-12].

AD refers to recurring inflammation of the dermal layer of the
skin, characterised by itching, erythema, vesicular lesions, and
lichenification, with disruption of the epidermal barrier, which
can lead to rashes [1]. It is commonly associated with elevated
serum immunoglobulin E and some degree of immune dysreg-
ulation. ICD-10 code is L20 and ICD-9 code is L691 [10-12].
We define AD as a physical examination and alternatively self-
reported or determined without a physical exam. The detailed
case definition and sources of data for asthma and AD are avail-
able in Tables S3-S6.

2.3 | Data Processing

Multiple data types, including online research databases, gov-
ernment, and international organisation websites, published re-
ports, primary data sources and contributions of datasets by GBD
Collaborators, were used to capture the widest array of epidemiolog-
ical information pertaining to asthma and AD [10-12]. To address
known bias, asthma data reported for both sexes combined were
separated by sex using Meta-Regression (Bayesian, Regularized,
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Trimmed) (MR-BRT) and a cubic spline on age. Additionally, data
with alternative case definitions or measurement methods were ad-
justed to align with the reference method using MR-BRT [10-12].
Further details are available in the Table S7-S11.

2.4 | Disease Modelling

Processed data are modelled using standardised tools to gen-
erate estimates of each quantity of interest by age, sex, lo-
cation and year. The three main standardised tools are the
Cause of Death Ensemble model (CODEm), Spatiotemporal
Gaussian process regression and Disease Modeling-Meta-re-
gression (DisMod-MR) 2.1 [10-12] (Supplementary Method
and Table S12).

2.5 | Asthma Risk Factor Estimation

In the GBD 2021, BMI, smoking, occupational asthmagens and
NO, pollution were identified as risk factors contributing to
DALYs and deaths attributed to asthma [14]. NO, pollution was
included for the first time in the GBD 2021 due to rising ambient
air pollution, but data on deaths attributable to NO, pollution
were unavailable [14]. The GBD 2021 database did not provide
data on AD attributable risk factors. To quantify the impact of
each risk factor, an extensive review integrating risks and out-
comes within a comprehensive risk assessment framework was
conducted. Afterward, relative risks associated with asthma
were estimated based on exposure levels across various demo-
graphic variables such as age, sex, location and year utilising the
DisMod-MR 2.1 model [10-12].

2.6 | Data Selection

In this study, we extracted the data on the estimates of preva-
lence, mortality and DALYs for asthma and AD from the GBD
2021 database. AD-related death data were not available for
analysis. Our focus was specifically on each five-year age group,
sex and year within the Asian continent. The countries included
in the analysis were those whose region name contained ‘Asia’,
including Central Asia, East Asia, high-income Asia Pacific,
Southeast Asia and South Asia. This study incorporated data
from only 34 countries in Asia even though Asia comprises 51
countries as classified by the United Nations (Supplementary
Method and Table S13).

2.7 | Statistical Analyses

GBD 2021 metrics were estimated as counts, all-age and age-
specific rates per 100,000 population, and age-standardised rates
per 100,000 population. The standardised methods of the GBD
2019 have been extensively reported [10-12]. For all reported data,
95% uncertainty intervals (UIs) were calculated (Supplement
Method). Analyses were completed with Python (version 3.6.2;
Python Software Foundation, Wilmington, DE, USA) and R soft-
ware (version 3.5.0; R Foundation, Vienna, Austria).

2.8 | Role of the Funding Source

The funders had no role in study design, data collection, analysis
or interpretation of this manuscript. All authors actively contrib-
uted to the development of the manuscript, had access to the
data, and collectively assumed responsibility for the decision to
submit it for publication.

3 | Results
3.1 | Trends in Burden of Asthma in Asia

From 1990 to 2021, asthma-related mortality and DALY rates
in Asia exceeded global levels, while the prevalence and in-
cidence rates showed opposite trends to those of the world
(Figure S1). In 2021, Asia had an estimated 106 million (95%
UI, 92-121) asthma cases, with an age-standardised prev-
alence of 2350.39 per 100,000 (2035.7-2733.6), a decrease of
44% (31.9-54.0) since 1990 (Figure 1). Asthma-related mor-
tality decreased by 50.1% (—66.6 to —25.6) from 1990 to 2021,
with an age-standardised mortality rate of 7.3 (5.8-9.6) in
2021. Similarly, DALYs decreased by 48.6% (29.1-62.7), with
an age-standardised DALYs rate of 261.8 per 100,000 (209.3-
328.5) in 2021 (Table 1).

There were 55.6 million (48.1-65.0) prevalent cases in males
and 50.6 million (44.3-57.6 million) in females in 2021, reflect-
ing a decrease of 16.0% (—32.4 to 4.2) and 13.6% (-28.9 to 5.0),
respectively, since 1990 (Figure 2). Males had higher prevalence
up to 15-19years, after which females surpassed them. DALY
rates for asthma increase with age but substantially decreased
in those aged over 70years from 1990 to 2021 (Figure 3).
Asthma-related deaths and DALYs peaked at ages 65-69 and
70-74, respectively, and decreased in the subsequent age groups
(Figures S2 and S3). Conversely, the age-specific prevalence rate
peaked slightly in the 5-9years age group before steadily in-
creasing. Early childhood groups, up to 14 years old, were more
susceptible to asthma compared to other age groups.

3.2 | Regional and National Burden of Asthma

South Asia had the highest number of prevalent asthma cases
in 2021 (39 million [33.7-45.1]), followed by East Asia with 27.1
million (22.8-32.8). However, when adjusted for population
growth and ageing, High-income Asia Pacific had the highest
rate of prevalent cases (3299.82 per 100,000 people [2706.15-
4053.5]) (Table 1).

Age-standardised mortality rates attributed to asthma vary
significantly across Asia. South Asia had the highest age-
standardised asthma-related mortality and DALYs rates, with
17.68 (12.55-26.32) and 465.02 (357.17-648.94) per 100,000 peo-
ple, respectively. In Central Asia, the mortality rate stands at
4.34 per 100,000 population (3.78-5.09), with a decrease of 62.2%
(54.6-68.5) observed since 1990 (Figure 4). The mortality rate
of high-income Asia-Pacific had remarkably declined by 90.9%
(88.2-93.0) from 1990, reaching 0.66 per 100,000 population
(0.53-0.84) in 2021 (Supplement Results).

673

85US01 7 SUOWIWOD 9A1E81D 8 deot dde au Aq peusenob a1e seolie YO ‘9sn JO S9N 1oy Afeiq8UIIUO /8|1 O (SUOTPUOD-PUR-SLLIBYWOD A8 | 1M Afe.d 1 jBulUO//SdNL) SUONIPUOD pue SWd | 81 88S " [520z/ZT/8T] uo AriqiTauluo Ao eAiuep JO AIsAIUN AQ 72002 880/ TTTT OT/I0p/W0D" A3 1M ATRIqpUI|UO//:StNY WOl) pepeojumod ‘8 ‘SZ0Z ‘ZZZ2S9ET



1e7

H

w

= Central Asia

- East Asia

= High-income Asia Pacific
= South Asia

= Southeast Asia

All-age number of individuals with asthma
N

-

1990 1995 2000 2005
Year

9000 -
8000 -
7000
6000

5000

4000 \

Age-standardized prevalence asthma rate (per 100,000 population) =

N
[=]
o
o

2010 2015 2021

3000 \_

1990 1995 2000 2005
Year

2010 2015 2021

FIGURE1 | (A)Number of prevalent asthma cases and (B) age-standardised prevalence asthma rates across Asian regions, 1990-2021, with 95%

uncertainty intervals.

3.3 | Trendsin Burden of AD in Asia

In 2021, Asia had an estimated 68.1 million (65.4-71.0) AD
prevalence cases, with a 16.1% (9.3-23.3) increase from 1990
(Figure 5). However, age-standardised prevalent cases slightly
decreased by 2.5% (—8.0 to 3.3). The age-standardised DALYs
rate for AD in Asia was 71.81 per 100,000 population (36.9-
119.99) (Figure 6). AD prevalence and age-standardised rates

were consistently higher in females than males across all years
(Figure 7). Similar to males, there was a decrease of —2.7% (—8.5
to 3.4) in age-standardised prevalent cases among females from
1990 to 2021. Contrary to asthma, DALYs rates for AD were
highest in the 5-9years age group and subsequently declined
as individuals aged. Beyond 20years, DALY rates remained
relatively stable without significant sex differences. Both the
total number of DALYs and prevalent cases were highest in the
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FIGURE2 | Age-specific prevalence rates for asthma by age, sex, year, and location.

5-9years age group, while the incidence rates were highest in
the 0-4years age group, nearly tripling by the 5-9years age
group (Figures S3 and S4).

3.4 | Regional and National Burden of AD

While the burden of AD varies significantly across different
regions in Asia, some areas showed stability or slight changes
over time. High-income Asia Pacific had the highest burden of
AD from 1990 to 2021, with approximately 5.7 million prevalent
cases (5.5-5.9) and an age-standardised DALY rate of 202.07 per
100,000 population (103.47-337.3) in 2021 (Figure 8). Similarly,
Central Asia had a total AD prevalence of 4.2 million cases

(3.9-4.4), with an age-standardised prevalence rate of 4387 cases
per 100,000 population (4148-4628). While the total number of
AD cases increased in Central Asia, the age-standardised preva-
lence rate has decreased, indicating a shift in the burden relative
to population growth. South Asia, on the other hand, experi-
enced the most significant increase of 32.7% (23.6-42.4) in AD
prevalence from 1990 to 2021.

3.5 | Risk Factors Contribution to Asthma Burden

Four key risk factors were quantified for asthma burden: high
BMI, occupational asthmagens, smoking, and NO, pollution
(Figure 9). High BMI had the highest population-attributable
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FIGURE3 | Age-specific DALY rates for asthma by age, sex, year, and location.

DALY rate at 31.9 per 100,000 population (14.9-49.7) and was
the only factor with a slightly higher DALY rate in females
than in males. In high-income Asia Pacific, high BMI was a
significant risk factor, with a higher age-standardised DALY in
females. DALY rates associated with asthma in Asia that were
attributable to smoking were almost six times higher in males
(32.3 per 100,000 population [0.6-12.7]) than in females (5.8
per 100,000 population [0.6-12.7]). Southeast Asia and South
Asia showed significant sex disparities in age-standardised
DALY rates attributable to smoking. Since 2010, high BMI
has emerged as the predominant attributable risk factor
(Figures S5-S8).

4 | Discussion

This study highlights the distinct burden of asthma and AD in
Asia, showing unique regional and national trends over the
past three decades. Unlike most literature that focuses on indi-
vidual countries over a short time frames [15-17], this study of-
fers a comprehensive assessment utilising GBD 2021 data. The
COVID-19 pandemic (2020-2021) likely influenced asthma and
AD trends by impacting healthcare access, environmental ex-
posures, and immune responses [18, 19]. Consistent with GBD
2019, the age-standardised asthma prevalence has declined,
while age-standardised AD prevalence has remained relatively
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FIGURE4 | World maps of the burden of asthma in Asia: (A) 1990 (B) 2021.

constant with a slight overall decrease [1]. Despite these declin-
ing trends, in 2021, Asia had nearly 106 million (92-121) asthma
cases, causing 346,755 (278,046-464,848) deaths and 12.6 million
(10.0-15.7) DALYs. In the same year, an estimated 68.1 million
(65.4-71.0) cases of AD occurred in Asia, leading to 3.0 million
(1.5-5.0) DALYS.

The decline in asthma prevalence by 44% from 1990 to 2021 re-
flects improvements in asthma management and healthcare in-
frastructure. However, regional disparities persist. According to
the Global Initiative for Asthma, asthma remains more prevalent
in developed countries, aligning with our findings in the high-
income Asia Pacific region where high BMI is a major risk factor
[20], consistent with national cohort studies linking obesity to
asthma prevalence [21]. Sedentary lifestyles and increased con-
sumption of processed foods may contribute to this association
[22, 23]. Similarly, studies suggest that a higher carbohydrate
intake is strongly linked to increased asthma prevalence and in-
cidence [24]. These trends intensified during the pandemic, as

reduced physical activity and increased stress likely influenced
asthma symptoms [25, 26].

By 2021, asthma prevalence and DALY rates in high-income
countries have drastically declined due to the robust healthcare
systems and improved access to asthma management resources.
Countries like South Korea, Japan and Singapore implemented
comprehensive asthma programs, including patient education,
early detection and advanced treatments such as biologics,
leading to better asthma control and reduced hospitalizations
[27-29]. These proactive approaches have lowered asthma prev-
alence and improved health outcomes in the high-income Asia
Pacific region. (Supplement Discussion).

In contrast, South Asia exhibits the highest asthma prevalence
and DALY rates, primarily due to high BMI, occupational ex-
posures and air pollution. Agricultural and manufacturing
workers face elevated risks, while rapid urbanisation and in-
dustrialisation have worsened air quality [30-32]. South Asia
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remains home to some of the world's most polluted cities, where
high levels of particulate matter <2.5um (PM, .) and rising
temperatures further exacerbate asthma symptoms [33-36].
Moreover, lower-income and marginalised communities often
lack access to quality healthcare, increasing the burden of
asthma [4]. Even the COVID-19 pandemic disrupted healthcare
access, particularly in low-income regions such as South Asia,
which were already struggling with asthma management [37].
Asthma prevalence in India and China decreased until 2005

but has since risen, despite the unchanged age-standardised
prevalence rates from 2005 to 2021. Population growth has
increased absolute asthma cases, even if the age-standardised
prevalence rates remained stable. While COVID-19 lockdowns
briefly reduced pollution, the long-term effects of urbanisa-
tion, industrial emissions and coal dependence continue to
impact asthma outcomes in China and India [38, 39]. Studies
have indicated that air pollution exacerbates asthma severity
and increases hospitalisation rates [40].
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FIGURE 6 | World maps of the burden of AD in Asia: (A) 1990 (B) 2021.

Asthma is commonly perceived as a childhood condition but can
develop at any age [41]. Consistent with previous studies, its inci-
dence and prevalence are higher in children across Asia [42, 43].
However, the burden of asthma-related healthcare use and mor-
tality is greater in adults, reflecting its cumulative impact over
time. Older adults face more frequent exacerbations and com-
plications, making asthma more severe and difficult to manage
[41]. Also, natural declines in lung function contribute to re-
duced forced expiratory volume and heightened severe airflow
restriction, contributing to higher prevalence and DALY rates
in older age groups [44]. Furthermore, asthma prevalence shifts
from being higher in boys during childhood to higher in women
in adulthood, suggesting hormonal influences. Fluctuations in
oestrogen and testosterone levels can exert profound effects on
airway inflammation and reactivity.

The total number of AD cases in Asia surged to 68.1 million in
2021, though its age-standardised prevalence slightly declined,
indicating population growth rather than a proportional in-
crease in cases. Healthcare improvements may have alleviated

0661 Ul 8jes Ava pazipiepue)s-oby

1202 ul 8jel Ava paziplepue)s-aby

some burden, but AD remains a persistent public health chal-
lenge [45]. AD prevalence varies widely among different coun-
tries, but there is a common perception that AD is considered
one of the most common cutaneous inflammatory disorders
in high-income countries [46]. With the alignment to studies,
among five Asia regions, High-income Asia Pacific had the high-
est burden of AD from 1990 to 2021, with around 5.7 million
prevalence cases. This region has undergone rapid urbanisation
and economic development, leading to a more westernised life-
style. This westernised shift in lifestyle factors has been linked
to the development and exacerbation of AD [47]. Interestingly,
Central Asia had the second highest prevalence rate of AD per
100,000 population. The increasing urbanisation and adoption
of a more westernised lifestyle in parts of Central Asia may be
contributing to the high AD prevalence in the region [48, 49].

AD is most prevalent in young children (0-5years), aligning with
its early-onset nature [50, 51]. Developing immune systems, al-
lergen exposure and microbiome changes in urban Asian envi-
ronments may contribute to the high prevalence of AD in young
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children. Efforts to enhance early childhood healthcare, promote
respiratory health education and implement preventive measures
targeting this high-risk population may help reduce the overall AD
burden in Asia. In terms of sex, AD is slightly more prevalent in fe-
males compared to males throughout all age groups. Fluctuations
in female sex hormones can influence the immune system and skin
barrier function, which may develop and progress with AD [52].

4.1 | Policy Implication

The cause and risk-specific insights on asthma and AD in Asia
highlight the need for a multifaceted approach to address these
conditions in Asia. This analysis could help to draft policies focus-
ing on the prevention of the burden and functional loss, tailored

to the unique characteristics of each Asian region. Integrated
care approaches that recognise the interconnectedness of aller-
gic diseases are crucial for managing these conditions effectively.
Continued research, public health initiatives and access to quality
care are essential to mitigate the impact of these allergic diseases.
Furthermore, by incorporating the trends of allergic diseases for
the management strategies, policymakers can proactively antici-
pate changes in disease burden and tailor interventions to meet
the evolving needs of diverse populations in Asia.

4.2 | Strengths and Limitations of This Study

This study leverages the GBD 2021 dataset, offering a compre-
hensive analysis across diverse regions and populations. The
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FIGURE 8 | Age-specific DALY rates for AD by age, sex, year, and location.

dataset undergoes annual systematic data collection and up-
dates, ensuring its relevance to evolving trends. However, de-
spite these strengths, this study is subject to the same limitations
of the GBD methodology described in previous studies [1]. The
major limitation lies in the variation in epidemiological data
sources. It may introduce inconsistencies and biases, affecting
results reliability. The GBD study addresses this through a rigor-
ous method across regions and time periods. Secondly, in some
lower-income countries and regions with inadequate health
surveillance systems, data scarcity for out-of-sample modelling
creates gaps in disease estimates. To mitigate biases, the GBD
applies Bayesian hierarchical models to estimate and adjust for

data quality issues, including incomplete or inconsistent report-
ing. This limitation underscores the importance of efforts to en-
hance data collection infrastructure in the underserved regions
to improve the accuracy in future analyses. Thirdly, the discrep-
ancies in asthma and AD definitions across countries may lead
to misclassification or underestimation. Furthermore, reliance
on physician diagnosis and symptoms could introduce potential
heterogeneity in stringency across regions based on local prac-
tices and terminology. Fourth, the GBD dataset does not include
AD-specific risk factors, limiting comprehensive burden assess-
ment. Mortality data for AD is also absent, despite its significant
impact on quality of life. Future studies should address this gap
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by incorporating comprehensive metrics for AD burden. Fifth,
the study was limited by its focus on asthma and AD, excluding
other allergic diseases. Finally, while asthma risk factors were
analysed, the GBD 2021 may not fully capture region-specific
or emerging risks, such as climate change, urbanisation and air
pollution [53, 54].

5 | Conclusion

This study provided a comprehensive analysis of asthma and
AD burden in Asia from 1990 to 2021. Asthma prevalence de-
clined significantly, yet the total number of cases remained
high, with 106 million cases in 2021. The age-standardised AD
burden remained stable, with 68.1 million cases in 2021, reflect-
ing its persistent impact despite medical advancements. High
BMI emerged as the leading asthma risk factor, followed by oc-
cupational exposure, smoking and NO? pollution.

Given the substantial burden of these allergic diseases, region-
wide public health strategies should focus on early prevention,
risk factor reduction, and improved access to care. In addition,
expanding research on the environmental and genetic factors
influencing the increasing prevalence of AD is needed to mit-
igate its impact within the Asian context. Our findings under-
score persistent regional disparities in healthcare systems for
allergic diseases. This can serve as a foundation to guide future
research to improve health outcomes across Asia.
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