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KEYWORDS Abstract

atopic dermatitis; Background: Atopic dermatitis (AD) is a widespread dermatological condition, particularly

age-standardized affecting children globally. In spite of its high prevalence, comprehensive data on its burden
prevalence rate and trends are limited.
(ASPR); Methods: Using the Global Burden of Disease Study 2021 (GBD 2021) data from 204 countries

age-standardized and 21 regions (1990-2021), we analyzed AD prevalence, incidence, and disability-adjusted
incidence rate life years (DALYs), calculating age-standardized rates (ASRs) and estimated annual percentage
(ASIR); changes (EAPCs).

disability-adjusted Objective: This study is designed to examine the temporal trends in the burden of AD across
life years (DALYs) global, regional, and national levels.

Results: Globally, AD cases rose from 107.5 million (1990) to 129.0 million (2021). The high-
income Asia Pacific region had instances of age-standardized prevalence (ASPR), age-stan-
dardized incidence rate (ASIR), and age-standardized DALYs, with Japan leading among
204 countries. High sociodemographic index (SDI) regions showed the highest ASPR, ASIR,
and age-standardized DALYs, while medium and high SDI regions experienced the largest
increases. Females exhibited higher ASRs than males. Age-specific prevalence and DALYs
peaked in children aged 5-9 years, whereas incidence was the highest in those aged under
5 years. Projections based on 1990-2021 data suggest declining global trends in ASPR, ASIR,
and age-standardized DALYs by 2050.

Conclusions: Global AD prevalence and DALYs continue to rise, whereas ASPR and age-
standardized DALYs are declining. High SDI regions exhibit the highest prevalence, yet low-
income countries show increasing age-standardized DALYs, underscoring profound regional
heterogeneity. Thus, the absolute burden of AD is escalating worldwide, while individual-level
risk appears to be improving.
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Introduction

Atopic dermatitis (AD) is a prevalent, chronic, relapsing
inflammatory skin disease associated with significant social
and economic burdens."? According to a global burden of
disease (GBD) study, the prevalence of AD ranges from 15%
to 20% in children and up to 10% in adults.? In the related
GBD study, AD ranked 18th among all nonfatal diseases and
1st among skin diseases in terms of DALYs.*

Although AD is traditionally regarded as a childhood
disease, recent epidemiological studies have demon-
strated that it is also common in adulthood and old age.>*¢
The pathogenesis of AD encompasses skin barrier defects,
T-helper cell type 2 (Th2)-dominated skin inflammation,
and heightened skin responsiveness to inflammatory stim-
uli.”® Pruritus, the cardinal symptom of AD, can lead to
sleep disturbances, decreased work or school productiv-
ity, and anxiety and depression.’ These sequelae impose
additional health and economic burdens on patients and
their families.'®" Patients with AD have a higher risk of
cardiovascular disease and myocardial infarction com-
pared to healthy individuals.” Moreover, medications used
to treat moderate to severe AD in older adults may affect
the management of other pre-existing conditions.”? The
direct medical costs and indirect costs associated with AD
place a substantial economic burden on patients, families,
and society.” Direct health care costs include prescription
costs, medical bills, emergency room charges, and hospi-
talization costs. Indirect costs encompass decreased work
productivity (presenteeism), absenteeism (missing work),
and impaired quality of life." A study on the economic
burden of out-of-pocket health care costs for AD in the
United States revealed that 41.9% of patients incurred out-
of-pocket costs of up to $1,000.” In Central and Eastern
European countries, the annual loss of quality-adjusted
life-years (QALYs) because of AD ranges from 1,832 to
58,596, corresponding to a loss of between 380,000 and
approximately 100 million euros per country. Annual pro-
ductivity losses range from €3.6 to €14.89 billion. The total
implicit burden of AD is between 0.11% and 0.43% of GDP.'
In Germany, the total annual cost of AD is estimated to be
€200 million."”

Therefore, this study delivers the most comprehen-
sive and up-to-date assessment of the global burden of AD
through 2021. Compared with previous reports, our analy-
sis incorporates multidimensional stratification, delineating
not only overarching global and regional trends but also,
critically, the differential distribution of disease burden by
sex, age, and sociodemographic index (SDI). These granular
insights enable precise identification of high-risk popula-
tions and will inform targeted public health interventions
and equitable resource allocation.

Methods
Data collection

The GBD 2021 study comprehensively evaluated the health
impacts associated with 369 diseases, injuries, and impair-
ments, as well as 88 risk factors, across 204 countries
and territories.”® The detailed research framework and

analytical methods are documented in previous studies
(https://ghdx.healthdata.org/gbd-2021).18 All analytical
data can be accessed by entering the keyword “atopic der-
matitis” on the GBD website (https://vizhub.healthdata.
org/gbd-results/). Since the GBD data are anonymized, the
Institutional Review Board of the University of Washington
has determined that other researchers may use these data
without requiring patient consent.” The detailed procedure
is illustrated in Figure S1. This study is compliant with the
Guidelines for Accurate and Transparent Health Estimates
Reporting (S1 GATHER S4GATHER Checklist).

Estimation framework

This study employed precise modeling methods to assess
the impact of AD."™ Briefly, the study utilized the Disease
Modeling-Bayesian Meta-Regression 2.1 tool to determine
disease incidence and prevalence. This software incorpo-
rates various parameters, epidemiological relationships,
and geospatial data to ensure reliable calculations. Disease
burden was also expressed in terms of disability-adjusted
life years (DALYs), a metric that quantifies the difference
between healthy life and life affected by disease. DALYs
are calculated as the sum of years lost because of disability
and years of life lost because of premature death. For non-
fatal diseases such as AD, DALYs primarily reflect years lost
because of disability.

SDI

SDI quantifies regional development levels using indicators
such as the total fertility rate (TFR) among women under
25, educational attainment, and per capita income. The
SDI score ranges from 0 to 1, with O representing the low-
est level of development, and 1 representing the highest.?
In this analysis, countries and territories were categorized
into five SDI groups—low, low-middle, middle, high-middle,
and high—to investigate the association between socioeco-
nomic status and AD.

Forecasting

To project the future trends of AD from 2022 to 2050, we
employed the Bayesian age-period-cohort (BAPC) analysis
method, leveraging global epidemiological data from 1990
to 2021. The future standardized population data were
sourced from the 2021 population projections in the GBD
database. The BAPC method was chosen for its robust han-
dling of complex high-dimensional data, a common feature
in large-scale epidemiological studies.?” The BAPC model is
rooted in the age-period-cohort (APC) framework, which
elucidates disease trends by accounting for age, period,
and cohort effects. However, the classic APC model often
encounters challenges in parameter estimation because of
collinearity among its factors. To mitigate this issue, we
integrated a Bayesian framework into the APC model. A
key advantage of the Bayesian model is its utilization of the
integrated nested laplace approximation (INLA) method to
approximate marginal posterior distributions. In this study,
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BAPC analysis was conducted using the “BAPC” and “INLA”
packages within the R statistical software environment.

Statistical analyses

We calculated the trends in age-standardized preva-
lence rate (ASPR),age-standardized incidence rate (ASIR)
and DALYs for AD from 1990 to 2021 using the estimated
annual percentage change (EAPC). An ASR was classified
as increasing if both the EAPC and the lower limit of its
95% confidence interval were positive. Conversely, an ASR
was classified as decreasing if both the EAPC and the upper
limit of its 95% confidence interval were negative. If neither
condition was met, the ASR was classified as stable. Data
analysis and graphical representations were performed
using R software version 4.3. The detailed analytical meth-
ods used for this study have been published previously,??
and the related codes can be accessed at http://ghdx.
healthdata.org/ghd-2017/code.

Results
Prevalence, incidence, and DALYs in global

From 1990 to 2021, the global prevalence of AD increased
by 20%, rising from 107.5 million (95% Uncertainty Interval
[UI]: 103.0 to 112.1) to 129.0 million (95% Ul: 123.9 to 134.1).
Conversely, the ASPR for AD decreased from 1,885.43
(95% Ul: 1,808.98 to 1,962.25) in 1990 to 1,728.51 (95%
Ul: 1,658.51 to 1,798.60) in 2021, with an EAPC of -0.27
(95% Cl: -0.28 to -0.27) (Table 1). During this period, the
global number of AD incidence increased from 13,479,200
(95% Ul: 12,764,400 to 14,220,800) in 1990 to 16,006,700
(95% Ul: 15,211,200 to 16,819,900) in 2021, corresponding
to an 18.78% increase over the 31-year period. The ASIR
decreased from 223.02 (95% Ul: 209.51 to 231.97) in 1990
to 220.58 (95% Ul: 209.51 to 231.97) in 2021, with an EAPC
of -0.20 (95% Cl: -0.21 to -0.19) (Table 1). Meanwhile,
the absolute number of DALYs because of AD increased
from 4,698,000 (95% Ul: 2,421,100 to 7,825,800) in 1990
to 5,621,500 (95% Ul: 2,889,200 to 9,367,100) in 2021.
However, age-standardized DALYs decreased from 82.13
(95% Ul: 42.35 to 136.74) in 1990 to 75.45 (95% Ul: 38.75
to 125.64) in 2021, with an EAPC of -0.26 (95% Cl: -0.27 to
-0.26) (Table 1).

Regional trends

Prevalence, incidence, and DALYs in SDI quintiles

Regions with higher SDI levels exhibited higher ASPRs, ASIRs,
and DALYs for AD (Figure 1, Figure S3, Table 1). Specifically,
in 2021, high SDI regions had the highest ASPR at 3,233.96
(95% Ul: 3,105.94 to 3,396.25), yet they also experienced
the most substantial decline, with an EAPC of -0.14 (95% ClI:
-0.15 to -0.13). Conversely, low SDI regions had the lowest
ASPR at 1,171.10 (95% Ul: 1,119.89 to 1,233.87) and demon-
strated the smallest decline (EAPC: -0.08; 95% Cl: -0.09 to
-0.07). Among the five SDI regions, only the medium-high
SDI region exhibited an increasing trend, with an EAPC of

0.04 (95% Cl: 0.01 to 0.08). Similarly, in 2021, the ASIR for
AD was elevated only in the medium-high SDI region, with
an EAPC of 0.06 (95% Cl: 0.03 to 0.10). However, the mid-
low SDI region had the most pronounced decline, with an
EAPC of -0.13 (95% Cl: -0.13 to -0.12). In terms of DALYs,
age-standardized DALYs for AD were most significantly ele-
vated in the medium-high SDI region in 2021, with an EAPC
of 0.05 (95% Cl: 0.02 to 0.09). In contrast, the most signif-
icant decrease was observed in high SDI regions, with an
EAPC of -0.14 (95% Cl: -0.16 to -0.13) (Figure S3). A positive
correlation was observed between the age-standardized
DALYs and the SDI (Figure S3).

Prevalence, incidence, and DALYs in 21 GBD area

In 2021, the high-income Asia Pacific region had the high-
est ASPR, ASIR, and DALYs for AD. Inversely, Central
Sub-Saharan Africa had the lowest values for these metrics.
Specifically, the high-income Asia Pacific region had an
ASPR of 4,596.03 (95% Ul: 4,402.96 to 4,811.08), followed by
Central Asia at 4,387.01 (95% Ul: 4,148.98 to 4,628.20), and
Western Europe at 3,761.10 (95% Ul: 3,583.37 to 3,938.45).
In contrast, Central Sub-Saharan Africa had the lowest
ASPR at 981.16 (95% Ul: 919.73 to 1,036.77). Between 1990
and 2021, the most significant increase in age-standardized
prevalence was observed in Eastern Europe, with an EAPC
of 0.21 (95% Cl: 0.17 to 0.24), while the most substantial
decline was in North Africa and the Middle East, with an
EAPC of -0.15 (95% Cl: -0.15 to -0.14). Regarding the ASIR,
the high-income Asia Pacific region had the highest ASIR
at 474.81 (95% Ul: 448.38 to 505.41), closely followed by
Western Europe at 421.72 (95% Ul: 394.56 to 448.97), and
Central Asia at 413.83 (95% Ul: 381.95 to 446.64). Central
Sub-Saharan Africa had the lowest ASIR at 146.06 (95% Ul:
135.69 to 157.03). As with the ASPR, between 1990 and
2021, Eastern Europe experienced the greatest increase
in age-standardized incidence, with an EAPC of 0.22 (95%
Cl: 0.18 to 0.27), while North Africa and the Middle East
saw the largest decrease, with an EAPC of -0.11 (95% Cl:
-0.11 to -0.10). In terms of age-standardized DALYs, the
high-income Asia Pacific region had the highest value at
202.07 (95% Ul: 103.47 to 337.30), followed by Central Asia
at 192.37 (95% Ul: 98.80 to 324.14) and Western Europe
at 164.47 (95% Ul: 85.21 to 275.32). Central Sub-Saharan
Africa had the lowest age-standardized DALYs at 42.89 (95%
Ul: 22.11 to 71.52). Between 1990 and 2021, age-standard-
ized DALYs increased most significantly in Eastern Europe,
with an EAPC of 0.22 (95% CI: 0.18 to 0.26), while the most
substantial decline was observed in North Africa and the
Middle East, with an EAPC of -0.14 (95% Cl: -0.15 to -0.13)
(Figure 2 and 3, Figure S3, Table 1).

Prevalence, incidence, and DALYs in 204 countries

In 2021, Japan exhibited the highest ASPR, ASIR, and DALYs
for AD. As for ASPR, Japan had an ASPR of 4,892.58 (95% Ul:
4,683.90 to 5,124.84), followed by France at 4,704.28 (95%
Ul: 4,397.67 to 5,039.86), and Kazakhstan in third place
with an ASPR of 4,398.90 (95% Ul: 4,158.21 to 4,641.02).
However, the most significant increase in age-standardized
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Table 1 Global and regional trends in AD burden: prevalence, incidence, and DALYs (1990-2021).

Location

Atopic dermatitis

ASR_1990

ASR_2021

EAPC_95%CI

Prevalence

Global

High SDI

High-middle SDI

Middle SDI

Low-middle SDI

Low SDI

Andean Latin America
Australasia

Caribbean

Central Asia

Central Europe

Central Latin America
Central Sub-Saharan Africa
East Asia

Eastern Europe

Eastern Sub-Saharan Africa
High-income Asia Pacific
High-income North America
North Africa and Middle East
Oceania

South Asia

Southeast Asia

Southern Latin America
Southern Sub-Saharan Africa
Tropical Latin America
Western Europe

Western Sub-Saharan Africa
Incidence

Global

High SDI

High-middle SDI

Middle SDI

Low-middle SDI

Low SDI

Andean Latin America
Australasia

Caribbean

Central Asia

Central Europe

Central Latin America
Central Sub-Saharan Africa
East Asia

Eastern Europe

Eastern Sub-Saharan Africa
High-income Asia Pacific
High-income North America
North Africa and Middle East
Oceania

South Asia

Southeast Asia

Southern Latin America
Southern Sub-Saharan Africa
Tropical Latin America
Western Europe

Western Sub-Saharan Africa

1885.43 (1808.98-1962.25)
3364.38 (3234.39-3507.08)
2103.18 (2018.71-2191.06)
1589.36 (1523.69-1658.38)
1499.34 (1434.36-1566.92)
1199.62 (1147.07-1252.31)
1694.36 (1622.41-1772.01)
2534.56 (2389.13-2672.41)
1947.47 (1842.36-2049.01)
4399.59 (4163.54-4640.9)
1758.86 (1679.17-1836.85)
1790.73 (1709.66-1874.78)
982.02 (920.51-1037.71)
1380.79 (1320.67-1441.77)
2856.81 (2762.95-2960.24)
1022.21 (977.67-1064.8)
4605.74 (4402.01-4811.25)
3139.72 (3036.67-3247.61)
1430.18 (1354.47-1502.71)
1725.64 (1632.78-1833.8)
1466.66 (1400.48-1539.32)
1645.5 (1575.15-1719.11)
3213.96 (3034.27-3397.32)
1041.19 (994.77-1090.18)
2362.95 (2270.41-2460.92)
3770.89 (3598.11-3954.62)
1048.05 (1004.21-1090.18)

234.78 (223.02-247.07)
364.39 (345.43-384.48)
240.35 (227.55-253.98)
217.88 (206.98-229.38)
205.99 (194.71-218.53)
168.7 (159.8-178.31)
226.66 (214.67-239.34)
338.61 (315.82-361.52)
263.22 (244.18-283.46)
414.92 (383.23-447.64)
225.86 (212.63-241.46)
249.05 (234.79-264.98)
146.16 (135.79-157.19)
199.95 (189.77-210.52)
211.61 (200.84-223.39)
146.11 (138.01-154.02)
473.98 (447.59-501.7)
334.7 (319.72-350.29)
188.43 (176.31-200.36)
236.05 (217.85-254.74)
207.18 (195.37-220.53)
220.97 (208.65-233.73)
388.03 (357.85-417.58)
152.89 (143.91-161.75)
300.93 (286.23-315.73)
423.07 (395.94-450.91)
146.5 (139.16-153.87)

1728.51 (1658.51-1798.6)
3233.96 (3105.94-3369.25)
2065.66 (1978.78-2151.14)
1591.28 (1526.71-1657.34)
1450.53 (1388.11-1514.66)
1171.1 (1119.89-1223.87)
1692.65 (1620.76-1770.4)
2535.67 (2392.77-2686.33)
1945.56 (1840.66-2046.99)
4387.01 (4148.98-4628.2)
1774.87 (1691.64-1858.31)
1773.33 (1690.09-1853.45)
981.16 (919.73-1036.77)
1369.02 (1309.83-1425.29)
3003.42 (2904.17-3107.67)
1034.1 (987.87-1080.04)
4596.03 (4402.96-4811.08)
3131.86 (3023.58-3244.21)
1374.93 (1300.26-1444.3)
1725.48 (1632.52-1833.58)
1467.56 (1400.88-1540.43)
1645.49 (1571.3-1719.24)
3210.54 (3031.03-3393.55)
1039.97 (992.88-1089.07)
2365.36 (2272.94-2464.23)
3761.1 (3583.37-3938.45)
1052.92 (1008.44-1095.34)

220.58 (209.51-231.97)
356.59 (338.03-376.39)
242.06 (228.98-255.8)
216.92 (205.93-228.01)
199.27 (188.54-210.86)
164.02 (155.25-173.16)
226.52 (214.55-239.16)
338.68 (314.33-364.6)
263.09 (244-283.32)
413.83 (381.95-446.64)
228.01 (214.91-244.41)
248.13 (233.79-263.46)
146.06 (135.69-157.03)
198.49 (189-208.52)
222.53 (211.03-235.27)
147.77 (139.31-155.78)
474.81 (448.38-505.41)
334.63 (319.39-349.65)
183.14 (171.05-194.83)
235.99 (217.79-254.67)
207.29 (195.41-220.57)
221.53 (209.56-233.87)
387.79 (357.7-417.31)
152.75 (143.72-161.57)
301.13 (286.24-316.05)
421.72 (394.56-448.97)
147 (139.61-154.2)

-0.27 (-0.28 to -0.27)
-0.14 (-0.15 to -0.13)
0.04 (0.01 to 0.08)
0 (0 to 0.01)
-0.12 (-0.13 to -0.11)
-0.08 (-0.09 to -0.07)
0.01 (0 to 0.02)
0.01 (-0.01 to 0.02)
0 (0 to 0)

-0.01 (-0.01 to -0.01)
0.02 (0.02 to 0.03)
-0.04 (-0.04 to -0.03)
0 (-0.01 to 0)

0 (-0.02 to 0.02)
0.21 (0.17 to 0.24)
0.05 (0.04 to 0.06)
-0.02 (-0.04 to 0)
-0.03 (-0.06 to -0.01)
-0.15 (-0.15 to -0.14)
0 (0 to 0)

-0.02 (-0.03 to -0.01)
0 (0 to 0.01)

0 (0 to 0)

0 (-0.01 to 0)

0 (-0.01 to 0)
-0.02 (-0.03 to 0)
0.02 (0.02 to 0.03)

-0.2 (-0.21 to -0.19)
-0.08 (-0.1 to -0.07)
0.06 (0.03 to 0.1)
-0.02 (-0.02 to -0.01)
-0.13 (-0.13 to -0.12)
-0.09 (0.1 to -0.09)
0.01 (0 to 0.02)

0 (-0.01 to 0.01)

0 (0 to 0)

-0.01 (-0.01 to -0.01)
0.02 (0.01 to 0.02)
-0.02 (-0.03 to -0.02)
0 (-0.01 to 0)

0 (-0.03 to 0.02)
0.22 (0.18 to 0.27)
0.05 (0.04 to 0.06)
0 (-0.02 to 0.01)
-0.02 (-0.03 to 0)
-0.11 (-0.11 to -0.1)
0 (0 to 0)

-0.02 (-0.03 to -0.01)
0.01 (0.01 to 0.02)
0 (0 to 0)

0 (0 to 0)

0 (-0.01 to 0)
-0.02 (-0.02 to -0.01)
0.02 (0.01 to 0.02)

(continues)
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Table 1 Continued.

Location Atopic dermatitis

ASR_1990 ASR_2021 EAPC_95%CI
DALYs
Global 82.13 (42.35-136.74) 75.45 (38.75-125.64) -0.26 (-0.27 to -0.26)
High SDI 146.99 (75.55-244.81) 141.11 (72.7-234.6) -0.14 (-0.16 to -0.13)
High-middle SDI 92.22 (47.52-153.26) 90.8 (46.58-151.24) 0.05 (0.02 to 0.09)
Middle SDI 69.58 (35.9-116.47) 69.84 (35.96-116.91) 0.01 (0.01 to 0.02)
Low-middle SDI 65.27 (33.66-109.6) 63.42 (32.6-105.75) -0.11 (-0.12 to -0.1)
Low SDI 52 (26.92-87.37) 51.1 (26.14-85.42) -0.05 (-0.06 to -0.05)
Andean Latin America 73.7 (37.91-123.22) 73.89 (38.34-123.07) 0.03 (0.02 to 0.04)
Australasia 110.82 (56.77-184.05) 111.17 (57.59-187.59) 0.01 (0 to 0.02)
Caribbean 84.7 (43.93-141.95) 84.56 (44.1-142.12) 0 (-0.01 to 0)
Central Asia 192.48 (99.3-323.8) 192.37 (98.8-324.14) 0 (0 to 0)

Central Europe

Central Latin America
Central Sub-Saharan Africa
East Asia

Eastern Europe

Eastern Sub-Saharan Africa
High-income Asia Pacific
High-income North America
North Africa and Middle East
Oceania

South Asia

Southeast Asia

Southern Latin America
Southern Sub-Saharan Africa
Tropical Latin America
Western Europe

Western Sub-Saharan Africa

77.58 (39.94-130.56)
78.34 (40.31-131.14)
42.56 (21.73-72.23)
60.84 (31.52-102.16)
125.53 (64.4-207.81)
44.33 (22.81-74.38)

202.21 (103.15-337.13)

136.34 (70.34-225.64)
62.58 (32.42-105.74)
75.31 (38.83-126.44)
63.8 (32.98-107.16)
71.93 (37.13-122.04)
140.54 (71.91-237.06)

45.53 (23.63-76.7)

102.14 (53.31-168.78)
164.94 (85.25-275.87)
45.49 (23.41-76.98)

78.36 (40.37-132.13)
77.72 (39.95-130.08)
42.89 (22.11-71.52)
60.48 (31.37-101.51)
13217 (67.33-219.48)
45.19 (23.19-75.5)
202.07 (103.47-337.3)
135.37 (69.85-222.95)
60.23 (30.95-101.13)
75.49 (38.93-127.9)
64.23 (33.06-106.96)
72.22 (37.33-122.5)
140.43 (71.94-236.14)
45.48 (23.48-76.47)
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prevalence of AD compared to 1990 was observed in Kenya,
with an EAPC of 0.25 (95% Cl: 0.21 to 0.28). Conversely, the
Maldives had the most substantial decline, with an EAPC
of -0.11 (95% CI: -0.13 to -0.09), while Japan also demon-
strated a downward trend, with an EAPC of -0.01 (95% ClI:
-0.01 to -0.01). Rwanda had the lowest ASPR for AD, with
an ASPR of 687.58 (95% Ul: 646.68 t0733.76). When exam-
ining the trend in the prevalence of diseases, Qatar exhib-
ited the most substantial increase in 2021 compared to
1990, with an increase of 409.89 times. This was followed
by Afghanistan, with an increase of 229.87 times, and the
United Arab Emirates, with an increase of 227.75 times.
Conversely, Albania experienced the largest decrease in
2021 compared to 1990 (Figure 4).

Regarding ASIR, Japan had the highest ASIR in 2021
at 494.75 (95% Ul: 467.73 to 525.79), while Latvia had the
lowest ASIR at 104.03 (95% Ul: 98.40 t0109.82). However,
Japan’s age-standardized incidence of AD showed a
decreasing trend compared to 1990, with an EAPC of -0.02
(95% Cl: -=0.05 to 0). In contrast, the Russian Federation had
the largest increase, with an EAPC of 0.24 (95% Cl: 0.18 to
0.29), while Egypt had the largest decrease, with an EAPC

of -0.09 (95% ClI: -0.12 to -0.06). Regarding the trend in
incidence cases, Qatar had the most marked increase in
2021 compared to 1990, with an increase of 381.96 times.
Afghanistan and Angola followed closely, with increases of
224.84 and 212.95 times, respectively. In stark contrast,
Albania had the largest decline in 2021 compared to 1990
(Figure 4).

In terms of DALYs, the results mirrored those observed
for age-standardized prevalence. Japan had the high-
est age-standardized DALYs, with a value of 215.1 (95%
Ul: 109.77 to 358.88), while Rwanda had the lowest, with
age-standardized DALYs of 30.12 (95% Ul: 15.45 to 51.39).
Compared to 1990, Kenya exhibited the largest increase
in age-standardized DALYs, with an EAPC of 0.27 (95% Cl:
0.23 to 0.30). Conversely, the United Kingdom had the
largest decrease, with an EAPC of -0.09 (95% ClI: -0.13 to
-0.04) (Figure 2, Tables S1-S3, Figure S2). In assessing the
temporal trend of DALYs, Qatar demonstrated the highest
increase in 2021 compared to 1990, with an increase of
409.25 times. Afghanistan and Equatorial Guinea followed,
with respective increases of 231.79 times and 230.27
times. In contrast, Albania had the most significant decline
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Trends in atopic dermatitis prevalence, incidence, and disability-adjusted life-years from 1990 to 2021. Age-standardized

prevalence rate (ASPR); age-standardized incidence rate (ASIR); disability-adjusted life years (DALYs).

in 2021 compared to 1990 (Figure 4). Positive correlations
were found between the age-standardized DALYs rates and
204 countries (Figure S4).

Burden of AD by age

AD is prevalent among children and typically exhibits a
decreasing trend with age; however, a slight increase is
observed in older age groups. Specifically, in 2021, the
global prevalence of AD peaked in the 5-9 years age group,
with a prevalence rate of 4,241.21 per 100,000, affect-
ing approximately 29 million individuals. The prevalence
decreased in young adults but increased again in older
adults, particularly in the 85-89 years age group, where the
prevalence rate was 1,326.15. Among the 16 million indi-
viduals affected by the disease globally in 2021, 6.9 mil-
lion (43%) were under the age of 5 years, with an incidence
rate of 1,049.61, the highest across all age groups. While
the incidence rate decreased in young adults, it increased
in the elderly population, with the most pronounced rise
observed in the 75-79 years age group, where the inci-
dence rate was 146.26. Age-specific DALYs were also con-
centrated in the 5-9 years age group, with a DALY rate
of 188.08 and a total of approximately 1.29 million DALYs
(Figure 5). Thus, AD exhibits a bimodal distribution, com-
monly affecting children and older adults.

Burden of AD by sex

Globally, from 1990 to 2021, the prevalence of AD was
higher in females than in males. In 2021, the age-stan-
dardized prevalence of AD was 25% higher in females than
in males, with values of 1,928.51 per 100,000 for females
compared to 1,535.50 per 100,000 for males. Similarly,
the age-standardized incidence was higher in females
(241.9 per 100,000) than in males (200.21 per 100,000), and
age-standardized DALYs were also higher in females (83.95
per 100,000) than in males (67.27 per 100,000) (Figure 5,
Figure S5).

Forecast analysis of AD burden over the following
20 years

Based on data from 1990 to 2021, this study projects
declining trends in global AD ASPR, ASIR, and age-stan-
dardized DALYs by 2050. Specifically, the global ASPR is
projected to decline from 1,734.34 in 2021 to 1,664.09 by
2050. In this context, females are expected to experience
a more pronounced decline, decreasing from 1,934.83 in
2021 to 1,840.81 by 2050, while males are projected to
experience a decline from 1,540.86 in 2021 to 1,495.08 by
2050. The global ASIR is also projected to decrease from
221.16 in 2021 to 210.01 by 2050, with females showing a
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more substantial reduction than males. In addition, global
age-standardized DALYs are anticipated to decline from
75.71 in 2021 to 71.32 by 2050, with similar declines
observed in both females and males, although the reduc-
tion is primarily driven by females (Figure 6).

Discussion

Among all skin diseases, AD ranks first in terms of disease
burden as measured by DALYs. To our knowledge, this is
the first study to comprehensively detail the incidence and
prevalence of AD from 1990 to 2021 at the global, regional,
and national levels across 204 countries. This study pro-
vided important insights into the trends in the burden of
AD across populations, ages, and regions, and underscores
the need for implementing more effective and targeted
preventive measures.

Our study indicates that trends in age-related AD are
remarkably evident, demonstrating that prevalence and
impact patterns vary across different age groups. Our
study revealed that children aged 5-9 years had the highest
age-specific prevalence and DALYs rates, while the under-5
age group also exhibited a high age-specific incidence.
These findings underscore childhood as a critical period for
the high prevalence of AD. A cross-sectional, web-based
survey of pediatric patients (6 months to <18 years of age)
conducted in 18 countries representing North America,
Latin America, Europe, the Middle East/Eurasia, and East
Asia demonstrated that the prevalence of AD peaks at
less than 5 years of age and decreases with age,” which
is consistent with our findings. However, it is noteworthy
that the prevalence increased again in the 85-89 years age
group, and the incidence increased again in the 75-79 years
age group, suggesting a bimodal pattern of AD in terms of

epidemiological trends. Factors predisposing older adults
to AD include the physiological changes associated with
aging, particularly the decline in skin barrier function, dys-
regulation of innate immune cells, and skewed adaptive
immune responses toward Th2.2425> With the growing global
population of elderly individuals, it is anticipated that the
disease burden of AD will rise in terms of both individual
and societal costs.? The itching, pain from skin breakdown,
and infections related to AD can reduce the quality of life
and increase economic and public health burdens. Further
knowledge about AD in the elderly is needed to establish
reliable diagnostic and therapeutic approaches. Timely and
adequate care can ensure a robust quality of life and mit-
igate the higher health care costs associated with hospi-
talization for severe AD. Detailed studies of the skin and
immune system in older patients with AD are necessary to
tailor treatment for these patients and to standardize their
care more effectively.

Among 204 countries and territories, Qatar exhibited
the steepest increase in AD prevalence, incidence, and
DALYs. This surge is plausibly driven by synergistic environ-
mental stressors—extreme heat, sustained humidity, and
recurrent sandstorms that directly impair the epidermal
barrier and amplify allergen sensitization—compounded
by highly accessible dermatological services that enhance
case detection.” In contrast, Albania exhibited the sharp-
est decline, which may reflect both a comparatively
lower burden of environmental triggers relative to coastal
nations and attenuated diagnostic capacity or health care
utilization, leading to systematic under-ascertainment
of true disease burden relative to high-income settings.?
Addressing the rising burden of DALYs in low-income regions
(Kenya) requires evidence-based health care strategies.
Key approaches include: targeting resources toward high-
DALY conditions such as infectious diseases and maternal
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and child health issues through cost-effective measures like
vaccination campaigns, insecticide-treated net distribu-
tion, and improved water and sanitation; expanding com-
munity health worker networks to extend primary care,
provide basic services, ensure health education, and pro-
vide referrals, especially in remote areas; and implement-
ing behavior-change communication and health education
to promote preventive practices in nutrition and hygiene,
reducing preventable disease incidence.

Our findings indicate that the global prevalence of AD
increased by 20% from 1990 to 2021. Conversely, the ASPR
and ASIR for AD decreased. A salient finding of this study
is the divergent trajectory between total case counts and
ASRs, underscoring the necessity of distinguishing abso-
lute burden from risk-adjusted burden. Continued growth
in global AD cases is driven predominantly by population
expansion and demographic aging, particularly in high-bur-
den regions. Conversely, the plateaued or modest decline in
ASRs signals an underlying epidemiological transition, plau-
sibly reflecting improvements in living standards, hygiene,
or disease management in certain populations. This grow-
ing burden strains health care financing. First, high-cost
biologics should be restricted to severe, treatment-re-
sistant cases, necessitating better patient stratification.
Second, treatment guidelines should incorporate absolute
outcomes (e.g., ARR and NNT) and explicitly recommend
step-care approaches. Third, while sustained prevention
is essential to maintain reduced incidence, health systems
must also enhance specialized care and ensure selective
use of novel therapies for critical patients. Telemedicine
and self-management can improve efficiency for mild
cases, while regional specialized centers could standardize
care, control costs, and generate real-world evidence.

As the largest organ of the body, the skin functions as
a mechanical barrier against toxins and ultraviolet light, as
well as a natural barrier against water loss. Both of these
barrier functions are significantly compromised by AD.
A wide range of factors may trigger or contribute to AD,
including genetic factors, family history, dietary choices,
immune triggers, and environmental factors.?? The ongo-
ing increase in the burden of AD underscores the need for
more in-depth research into its pathogenesis. It is criti-
cal to examine whether factors such as increased intake
of processed foods, greater exposure to pollutants, and
heightened stress levels contribute to the rising incidence
of AD.® However, unfortunately, the GBD database does
not include descriptions of these relevant risk factors.

Our study demonstrates that AD is a common skin
disorder with significant geographical differences in age-
standardized prevalence, incidence, and DALYs, which
aligns with existing findings. Specifically, the high-income
Asia Pacific, Central Asia, and Western Europe regions
exhibited the highest age-standardized prevalence, inci-
dence, and DALYs of AD. Within these regions, Japan,
France, and Kazakhstan were identified as the top three
countries in terms of age-standardized prevalence, inci-
dence, and DALYs. These findings indicate that these
regions bear the highest burden of AD, particularly with
Japan exhibiting the highest documented age-standard-
ized prevalence, incidence, and DALYs. This disparity may
mirror genuine pathophysiological heterogeneity, diag-
nostic artifact, or an admixture of both. Plausible drivers

encompass (i) genetic architecture, notably the distinct
spectrum and population-specific frequency of filag-
grin loss-of-function variants across East Asian cohorts;?
(i) environmental exposures, exemplified by Japan’s
elevated aeroallergen load and sustained atmospheric
humidity;* and (iii) sociocultural and health care-system
determinants—heightened dermatologic vigilance, habitual
high-frequency bathing, and universal access to specialist
services—collectively enhancing detection and registration
of mild phenotypes and thereby inflating reported inci-
dence.®® Collectively, Japan’s elevated AD burden is best
conceptualized as the convergent outcome of genetic sus-
ceptibility, environmental triggers, behavioral norms, and
ascertainment bias, rather than a straightforward indicator
of true disease load. Prospective, individual-level investi-
gations integrating high-resolution genomic and exposomic
data are now imperative to disaggregate these contribu-
tions. Conversely, Eastern Europe experienced the larg-
est increase in DALYs, suggesting a growing burden of AD
in this region. This increase may be attributed to several
factors. Firstly, environmental pollution, particularly in
highly industrialized and polluted regions, is a significant
contributor. Numerous global studies have shown exacer-
bated symptoms of chronic inflammatory dermatoses in
both adult and child subjects exposed to high levels of
pollution.3*3¢ Secondly, the higher prevalence of obesity in
these regions can predispose individuals to exacerbate AD.
Although the precise molecular mechanisms underlying the
association between obesity and AD have not been fully
elucidated, accumulating evidence points to three interre-
lated pathophysiological pathways. First, the Janus kinase
(JAK) signal transducer and activator of transcription
(STAT) signaling cascade play a pivotal role in transduc-
ing both metabolic and immunological signals relevant to
the pathogenesis of both conditions. Second, hypertrophic
adipose tissue releases a spectrum of soluble mediators—
including pro-inflammatory cytokines (TNF-a, IL-6, IL-4,
and IL-13), chemokines, adipokines (leptin, adiponectin,
and resistin), and peroxisome proliferator-activated recep-
tor gamma (PPAR-y)—that collectively establish a chronic,
low-grade systemic inflammatory state, thereby facilitating
the initiation and exacerbation of AD, particularly in chil-
dren and the elderly. Finally, obesity-induced gut microbial
dysbiosis perturbs the composition and metabolic output
of the microbiota, promoting a Th2-dominant inflammatory
response that augments skin inflammation.?”3°

The present study demonstrates that age-standardized
prevalence, incidence, and DALYs have consistently been
the highest in high SDI areas over a period exceeding three
decades, although their estimated EAPC shows a decreasing
trend. We document the co-occurrence of rising AD preva-
lence and declining age-standardized DALYs in high-income
settings. This paradox is reconciled by four interacting
mechanisms: (i) broadened diagnostic criteria leading to
increased ascertainment of mild disease; (ii) therapeutic
innovation, exemplified by biologic agents that substan-
tially attenuate morbidity; (iii) demographic transition
characterized by falling fertility and a shrinking pediatric
denominator; and (iv) surveillance artifact stemming from
enhanced health care infrastructure that now systemat-
ically records less severe phenotypes. However, this sup-
ports the notion that AD remains a significant public health
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concern in developed regions. Notably, the EAPC was high-
est in middle and high SDI regions, indicating a gradual
increase in the burden of AD in these areas. These regions
share common characteristics such as high health cover-
age and a high likelihood of diagnosis and reporting of AD.
In addition, factors such as dietary habits, lifestyle, high
work or study stress, and the obesity epidemic in high-in-
come countries may contribute to the high burden in these
regions. Conversely, age-standardized prevalence, inci-
dence, and DALYs of AD were the lowest in low SDI regions.
This can be attributed to the economic underdevelopment,
low income levels, and shortage of dermatologists and
medications in these areas, which collectively affect health
care coverage. In sub-Saharan Africa, for instance, there is
an average of 1 dermatologist per 10,000 to 20,000 people,
and diagnostic dermatopathology is limited.*** Robust evi-
dence confirms that individuals in this region concurrently
confront a synergistic cluster of AD risk determinants,
encompassing poverty, overcrowded housing, malnutrition,
psychological stress, and inadequate access to clean water
and basic sanitation.* These factors can lead to underre-
porting of AD cases. Consequently, future research must
prioritize rigorously targeted, community-based partic-
ipatory research (CBPR) approaches that systematically
engage these “hidden” populations to generate evidence
for equitable and effective public health interventions.

Our study also revealed that globally, the age-
standardized prevalence, incidence, and DALYs of AD were
higher in women than in men. This gender disparity may
be attributed to several factors, including fluctuations in
sex hormone levels and imbalances in skin barrier function.
Notably, hormonal changes during puberty, menstruation,
and pregnancy can exacerbate AD in women.* In addition,
it is crucial to consider the gender-specific psychological
and psychiatric effects of AD.* Therefore, health care
providers should adopt a holistic approach to treating AD,
addressing both physical and emotional aspects. Tailored
treatment programs that account for gender-specific needs
and concerns can enhance treatment outcomes for AD and
improve patients’ quality of life, particularly for pregnant
women. Although substantial research has been conducted
on the immunological mechanisms of AD, many questions
remain unresolved. Significant advancements have been
made with the introduction of novel, topical, and biolog-
ical therapies, which have greatly enhanced patient care
and improved the quality of life for those affected. In spite
of these advancements, there remains a need for more
personalized treatments and the identification of specific
biomarkers (e.g., serum or plasma biomarkers). This area
of research provides a new avenue for monitoring disease
progression, understanding its trajectory, and assessing the
effectiveness of specified therapies for different patient
characteristics. The potential discovery of such biomarkers
could revolutionize our understanding of the pathogenesis
of AD, leading to better patient outcomes, improved treat-
ments, and early diagnosis and prevention.

Our projections indicate that global age-standard-
ized prevalence, incidence, and DALYs attributable to AD
will decline markedly by 2050, a trend plausibly driven
by concurrent advances in therapeutics, population level,
public health interventions, and rising health literacy.
Nevertheless, although the BAPC model efficiently handles

high-dimensional epidemiological data, the absence of
external validation for long-term forecasts limits its pre-
dictive validity. Strengthening sentinel data systems to
monitor real-world trajectories is therefore imperative to
ensure that reductions in the global burden of AD are both
sustained and equitably distributed.

Our study acknowledges several limitations, particu-
larly those inherent to the GBD 2021 database, which were
considered in our analysis. First, diagnosing AD is partic-
ularly challenging in regions with limited access to health
care, potentially leading to underdiagnosis or misdiagno-
sis, especially among individuals with low income levels.
Second, variations in data quality across regions may lead
to inconsistencies in reported AD rates. Areas with well-de-
veloped health care systems tend to report higher rates
of AD, whereas remote and impoverished regions may
underreport because of limited health care resources. This
study did not account for potential variations in diagnos-
tic criteria for AD across regions and over time, which may
introduce bias in trend interpretation. Third, differences in
diagnostic criteria across regions may introduce bias into
the reported data. Finally, the database lacks information
on risk factors for AD, which limits the comprehensiveness
of the disease burden analysis. Therefore, future research
should prioritize incorporating the psychological and psy-
chiatric impact of AD to provide a more holistic under-
standing of the disease.

In summary, global AD prevalence and DALYs con-
tinue to rise, whereas ASPR and DALYs are declining. High
SDI regions exhibit the highest prevalence, yet low-in-
come countries show increasing age-standardized DALYs,
underscoring profound regional heterogeneity. Thus, the
absolute burden of AD is escalating worldwide, while indi-
vidual-level risk appears to be improving. These persistent
inequities represent a critical challenge for global health.
Addressing them will require a comprehensive strategy
that integrates clinical care, psychosocial support, and
public health initiatives tailored to specific regional, demo-
graphic, and sex-based needs. Future research should focus
on clarifying pathogenic mechanisms, identifying modifi-
able risk factors, and developing scalable interventions—
all with the explicit goal of preventing further widening of
global health gaps.
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Global, Regional, and National Burdens of Atopic Dermatitis
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Global, Regional, and National Burdens of Atopic Dermatitis
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Duan YJ et al.
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Global, Regional, and National Burdens of Atopic Dermatitis

(0010) 0
(003 10°0-) 0
(L0'0 03 10°0) LO'0
(z0'0 03 10°0) LO'0

(L0'0 03 0) 0
(£0°0- 03 60°0-) 80°0-
(L0'0010) 0
(zo'0 03 10°0) Z0°0
(L0'0 03 0) 0
(003 10°0-) LO°0-
(0 03 20°0-) L0°0-
(90°0- 01 1°0-) 80°0-
(1L0°0- 03 Z0°0-) 10°0-
(50°0 03 #0°0) +0°0
(£0°0 03 £0°0) £0°0
(00310) 0
(003 10°0-) LO°0-
(L0°0- 03 20°0-) 10°0-
(Z0'0 01 10°0) 2Z0°0
(L0°0- ©3 Z0°0-) LO'0-
(L0'0 03 0) 0
(1L0°0- 03 20°0-) L0°0-

(L0'0010) 0
(L0'0010) 0
(€0°0- 03 90°0-) G0°0-
(0003 10°0) 100
(€003 €2°0) LT°0
(z0'0 03 10°0) 10°0
(003 10°0-) 0
(z0°0 03 90°0-) Z0°0-
(003 100-) 0
(0 01 20°0-) L0°0-
(00310) 0
(L0'0 03 0) 0
(L0'0030) 100
(1'0 03 £0°0) 80°0
(90°0 03 +0°0) G0°0
(L0°0 03 Z0'0-) 0
(z0'0- © +0°0-) £0°0-

(GL'LOL-¥1°0€) €765
(Z¥£1-88°0%) 166/
(8Z°17€-26'86) 826
(£9°1¥T-50°LL) ¥L'8YL

(LZ'821-91°6€) £L°GL
(16°911-69°G€) 6169
(£0°771-96'9€) 78°LL
(1L£°9£-96°€7) TL°Sy
(bL'671-£8°8€) LL°GL
(8T 6¥T-TT9L) ¥L'L)
(1'¥8-76°G0) SL'6v
(££°6L1-10°9€) 98°69
(L1°TT1-8°9€) ¥S°LL
(£T°7L-€T°T0) 90° sk
(€'%£-99°20) vL'€v
(82°8¥7-9°92) L9°L¥L
(1p1-G€°€p) T1°G8
(£€°€01-2°0€) Z€'6G
(¥T°£2-8€°€7) 61°Sp
9¥°LL-¥°€0) £€°Gp
(6£°001-90°0€) GL'6S
(26°99-G/2°61) 9G°8€

(91L¥71-20°L5) L6°LL
(T 1ze-¥<66) 927261
(68°'701-18°1€) TL°79
(1L0°921-75°8€) 84°GL
(65°79-16'6L) ¥9°8€
(91°47€-7€°66) 90°€6)
(£1°96-¥5°0€) £°85
(88°8G€-//°601) L'GLT
(T¥¥1-L6°Sh) LL V8
(9€°60€-L0'¥6) L'18)
(€8°9¥T-GE€°LL) £L1'8FL
(ze'8¥T-L0°LL) 8'LY)
(9€°66-70°0¢€) 81°6S
(€8°€LL-9€°1€) €679
(66°0Z1-88°L€) S¥'TL
(19°901-€€) 79
(2V'vLT-16°G8) £8°G9L

(GH"656GE-8€°81801) £5°8601T
(L1°609-71281) 96°09€
(18°77911-GZ°185€) £0°'#869
(Z8'¥9-L¥°07) £€8°8€

(60°9€1-€G°1¥) 7608
(8€°9086€1-86°8€87¥) Gi7LES
(+9°6811-26°99¢€) 61°70L
(96°9/11-88°€0€)) 1" €6¥T
(26'9£-60°€7) v6'7
(95°06£-26'7¥7) GO'LLY
(78°6¥897-6.4°€0£8) £'616G)
(81°80G-G1°GG)) 68°26T
(98°LL1L9E-29'160L) G 89LLT
(807965 L-+¥°90%S) £6°9/+01
(€6°0¥797-£°€561) 90790751
(G°9/11-£0°99¢€) 7€°S0L
(£192-12908) 187896}
(ZT°8619-€T7°96L)) 66°L1SE
(#G¥116-GG"9ZGL) 8°LL6T
(1L6'9291-L1°06¥) #8056
(6£°71L67-66"9/¥1) 90°€06T7
(F¥°8€8-G#"1GT) G1'L8%

(€S ¥¥L6-17°9687) 9€ 179G
(z0'867+7-95°86¥/) T'GGSYL
(L2°618€-20°L8LL) 9T +1LET
(£0°1L1-21°T9) 66201
(b°2018€-£5°8LLLL) T'£81TT
(6+6509-82°€0981) 69°00L9€
(L0°00ZZ1-18°9/8€) LE"LLVL
(°92£00¢-171°9€G€6) 81°78E18L
(F1L'¥6vE-6'G901) £8°190
(Z€'¥G51971-7°1588€) T'09vSL
(GG ¥G0ET-LE#ETL) 99°068€E)
(90°86001-1¥"LLLE) 86'9709
(Zv 0€Lpi-GL 8EGEL) 16°8TL9T
(z2'72618-8°96+97) 799025
(y9°T6911E-€T°1T9L6) LT°S/98L
(L2 Z66TEL-€5 LT TY) 187789798
(TV'6LL-9%"v¥D) ¥E' €LY

(L¥°66-29°0€) ¥'6S
(91°GE1-20°LY) 29°6L
(€€°G7E-78766) 61261
(6£°1¥T-18°GL) 8Ly}

(18°GZ1-€0°6€) LG'GL
(61°6L1-17°9€) GE°0L
(#9°7T1-S¥°9¢) 89°LL
(L1'82-1T°€D) WSk
(#8°871-88°8€) 79°GL
(6G°G#7-88°9L) L6'LY)
(Z€'+8-79'G7) 68°6F
(tr'€T1-80°L8) T'LL
(9G6°121-6£°9€) L°LL
T 71817 99T
(8€° 147070 L8° Tk
(18°9¥7-£1) 88°L¥L
(€1'9¥1-£8°¢€h) G°G8
(££°€01-59°0€) GG°6S
(6°LL-LT€D) ¥6'v1
(26°9/-69°€7) 19°GH
(9°66-15°0€) G0'6S
(#8°69-79°61) £°8€

(9€°121-€69¢) L'TL
(L2°0ZE-¥€°66) L6°T6)
(+9°€01-19°2¢€) £0°€9
(¥6°92)-76°8€) £G°GL

(6£°19-98°81) G°9€
(8G°1Z€-17°66) GG°T6L

(6°66-76'67) 67°8S
(£6°2S€-TT°601) 8¥'¥1T
(92°Gk1-L6°Eh) #0°G8
(LT¥0£-50°16) ST'L8L

(L°€vT-LL) 81°8F)
(20°0SZ-1T°9L) 6L°L¥L
(7€°001-#5°0€) 80°6G

(L6°0LL-¥'7E) L7799
(6°611-88°9€) TL°LL
(9Z°201-26°T€) 8L°€9

(LE'8LT-£1'18) 191

(£1'9Z505-19°€6€6) L6181
(£¥°'882-19°6£7) LE'V9¥
(zZ0°€G16-8°86/7) 18°L0VS
(zg 05-8¥°G1) 0O€

(9Z°0£1-16'29) ¥+°20)
(89°8I¥ET1-87°685LE) 6T ¥E9TL
(+0°£6€1-50" 1Y) €6°GL8
(2'£#07-95°809) 7T G611
(GS°18-LY' VD) ¥9'Ly
(11°G18-26'GST) 96'L6¥
(88°9096-65°0887) #0°££9S
(G 0L8-€£°0LL) €£°€1T
(z£°2605Z-61'7192) 8T 9£8YL
(LL'€£06-9%°20L7) +°GO¥S
(16°G€601-G €1E) 6L 7099
(z5°0€£-89'877) 80°0¥¥
(G T¥9¥-vL G6E)) 90°8LLT
(£6°1¥9G-67°2£91) 7T9°09T€
(SZT°96¥7-71°0FL) 68°85hL
(£9°G£G1-60°0L¥) 90°806
(PGZGEE-79°€E0L) 61°G66L
(££°79%1-97°9¢%) 7T'9S8

(£8°08+9-89°7G61) TT'0£8€
(9€°96£/1-£7°9/£S) 98°0S+0)
(£°0961-€6919) 8G°€6LL
(F6'+11-9€°G€) 69°89
(9Z°6£76)-1'G88G) GO'8EELL
(££'%999G-T1'€EVL)) GG'LT6EE
(60°9¥L¥-L1¥)) LG 88T
(90°0676G€-72°€8€0LL) GL'/¥091T
(L£°906€-2£8911) 88°G9TT
(68°¥S6EEL-#G"1E8LY) LG°0F108
(££°8G971-8€°G66€) 66889/
(88°2088-171°7897) ¥8°€615
(£ ¥91vT-6'vTSL) L'LOSHL
(£ €8S18-1€°¥0£97) ££°02L0S
(€ 7¥98S7-€5°62161) 9% 90THSL
(G2°7997711-78°€9Sk 7€) 6°£96.99
(#Z°199-€1°207) ¥1°96€

0220.J0W
0JSauajuow
eljoSuUoOW
odeuoW

(30 sare15
pa1eJapa4) BISAUOIDIW
0DIXaW
sniLInew
eluelLInew
spuejs| J1eystew
ejjew

hew

SOAIpIeW
eisAejew
Imerew
Jedsegepew
Sinoquwiaxn
eluenyiry

efqr]

eLiaqr]

o30S
uoueqa

elAJe]

o11gnday o1ieadowaq
s,9)doad oeT
ueyszASIAY
emny

eqLity

eAuay
uejsyyezey
uepJor

ueder

eolewer

Aey

IE1IN|

pueay]|

bey)

(40 ongnday owwe)sy) ued|
elsauopu|

elpu|

pue)ad|

[D%S6 2dV3

20T ¥SvV

20T 19quinN

0661 ¥SV

066} 42qunN

uot3ed0T

‘panunuo) €S alqeL



Duan YJ et al.

132

(sanuijuod)

(€0°0- 01 #0°0-) ¥0°0-
(€0°0- 01 +0°0-) €0°0-
(zo'0 03 10°0) 1070
(00110070
(100003 0) 100
(L0°0- 03 1L0°0-) L0°0-
(zo'0 01 10°0) 100

(003 10°0-) LO°0-
(1L0°0- 03 10°0-) L0°0-
(L0'0 03 0) 0
(#0°0 01 #0°0-) 0
(z0oo11L0) GL'O
(60°0 03 90°0) £0°0
(L0°0- 03 10°0-) LO'0-
(50°0 03 L0°0) €0°0
(001 10°0-) LO°0-
(0010) 0
(L0'0030) 100
(0010 0
(L0'00310) 0
(G0°0 03 0) £0°0
(0010) 0
(10°0 03 10°0) 10°0
(L0'0010) 0
(L0°0- 01 #0°0-) Z0°0-
(z0'0- 01 £0°0-) €0°0-
(200 03 10°0) 20°0
(1L0°0- 03 G0°0-) £0°0-
(900 03 10°0) £€0°0
(0 03 €0°0-) 20°0-
(003 10°0-) 0
(0010 0
(#0°0 03 £0°0) €0°0
(£0°0 03 20°0) £0°0
(10'0030) 10°0
(90°0 01 #0°0) S0°0
(0010 0
(#0°0 03 £0°0) €0°0
(L0'0 03 0) 0
(10°0 03 10°0) 10°0
(£0°0 03 Z0°0) 20°0
(£0°0 03 Z0°0) €0°0

(L6°TT-LVLE) WL
(¥8°LEL-8F°0F) Li'6L
(6G°22-9L°€0) L£°Sy
(G'66-6£°0€) 86'8S
(68°92-€9°€7) 69°GF
(9V'L¥T-ST'LL) T6'LYL
(£1'£27)-£5°6€) 88°GL

(LEWL-vL°Eh) 198
(z6'cv1-88°€H) G978
(8LGh1-1T'vY) L8°V8
(6€°16-G#°GL) TV°0€
(91°2¥T-96°GL) T6'8¥L
(£9°16-6°27) €6'€S
(EZ°0¥1-79°€P) 1168
(#1°20€-50°26) 6G°8LL
(1£°101-60°0€) 98°86
wLTvl-vTvy) 1818
(88°8+2-9¥°92) £0°8¥L
(£9°€£1-88°Ly) #°08
(69°0Z1-2€°L8) LV'TUL
(16°€71-61°8€) 20°€L
(Zr°GL1-€9°16) 9L'701
(85°271-10°6€) L¥'GL
(SPLE1-L'TY) L'T8
(zZe¥01L-£1'2E) 9719
(£0°£71-9€°8¢) T€°GL
(£8°201-86°7¢) ¥0'¥9
(#G°'86-8167) LL'LS
(Z6'vL7-85°€8) 81°€91
(z£°82)-9%°8¢€) 78°GL
(9£°€€1-90° 1) T€6L
(61°921-90°6€) 78°GL
(9€°2£-81°€0) L6°Gh
(G6°2£-G°€0) LG°SY
(Zr'951-GL'1p) TT8
(66°GPT-92°61) 8G°LYL
(69°067-G1°92) 96°L¥L
(8Z°601-7¥°€€) 19'+9
(9°871-6€) 18°GL
(G1'8L-1'€D) LG'SY
(€€ zu-vE°LE) LWL
(88°2£-2L0°70) /8T

(z£T1-¥0'7€) 8E°G9
(£6°G9/L-€0°V¥E€T) 6T T6SY
(9£°89/171-96°GZSH) L6°1L298

(96'70F1€-81°GE96) 8°GT/8L
(6°881-7£°25) 6L°TLL
(8£°6G-61"L)) 69°€E
(+8°81€-22'86) 061

(ZV'Tyi-s6°cr) 168
(z)°107-78°19) 79°81LL
(60°£9-€9°07) €t°6€
(£¥'¥£08-20°LEVTD) LL'0TLY
(£6'¥5909Z-87°00£08) 6'G6ELGL
(98'%G/11-26°18€) 90°8789
(££°11£€-96°7£01) #8°#001
(¥6°17LL0L-8G°1G0LE) 9€°6£009
(82°7€7T-£9°€L9) 1G°LTEL
(8¥"¥EVE-16°€L01) 6%°GH0T
(LO'¥L6£1-9L°¥T9S) 8°€6L0)
(1€°72Tr€-69°08501) €8°7G€0T
(ST6ELTP)-L 976EY) 9685618
(86°6¥7LEY-+9°0VEE)) €£1°97GGT
(65°10G71-G8°068€) 9€°EGHL
(Z'199G1-LT°VLLY) 8)V'LGT6
(L0°GELS-¥¥°8GLL) GThE
(1871879-9°756)) 8°S0LE
(6°21-2£°G) ¥S 0L
(1°12500¢€-16°9¥816) SO +9¥8LL
(GL'GOVY-Gi LLEL) LG E6GT
(1G9 LL-L"E67E) £7€€89
(G£°GG-91°91) 8€°T€
(8t°6L6L-v7°€6G) LT 6ELL
(88°1-86°0) €1°1
(G6°99G/77-78°75L69) €8°706¥EL
(8%°02697-L5"£08) 78°208G)
(61°0££6-£8°0987) 99°G£9S
(£6°0G1L01-82°L¥LE) £6'L609
(1821€-2¥°0986) £'0/881
(99°887G€-18°88/01) 1'66802
(17°91-G6'%) 99°6
(1£117-85°679) 91°'GET)
(+0°12£89-79'¥5807) 6°TZEO0Y
(19°69967-G°9£06) 6F°90G/)

(€8°1ZL-¥¥79€) T6'LL
(61°£E1-6T° L) 108
(YTLL-GV°€0) 9T S
(85°66-68°67) 70°6G
(20°8£-81°€0) L9°Gh
(Z'152-67°92) £€°8¥1
(9Z°221-97°8¢) 19°6/

(S0°1¥1-88°€Y) ¥8°+8
(91°171-78°€p) G8°F8
(SLyYL-26'Eh) 8°18
(§2°06-29°G1) o€
(Lvovz-aivl) Ly vl
(9%°16-96'97) ¥1°€S
(LL'1P1-9°€Y) 6768
(G7°867-75°16) 1E°8LL
(2°86-€6'67) 5986
(ELv11-L8°EY) 66'+8
(66T¥T-£8°SL) TL'LYL
(L6'7€1-G8° 1Y) 81708
(b£°021-6S°LE) ¥1L'TL
(1G'zz1-91°28) 6L
(G6°€£1-€0°1G) 8701
(96°921-2£°8€) LL'GL
(99°8€1-80°7¥) €178
(86°G01-£2°25) 9°79
(68°GZ1-6€) 187G/
(z6°G01-£'2€) GL°€9
(E¥'¥6-18°67) LL'LS
(66°0£7-6L°78) L1791
(1°821-60°6€) G192
(€°€€1-GLLY) G'6L
(£9°671-15°6€) €6'GL
(Z¥'1L-86°€T) G9°SY
(Tr9rten) ey
(89°G€1-€6°1¥) L6718
(L' ¥¥T-18°vL) 9T 9%
(£°8¥T-ST°92) L'8¥L
(21°601-L0°€€E) 6°€9
(#8°271-¥0°6€) 8L°GL
(2°9£-8T°€0) s¥°Sh
(Cle a4 WA WA YA
(£0°€£-6120) SL'TH

(zZT°£6-90°67) 9€°LG
(60°£2V11-L6°LEEE) 9071879
(LL'0GZL-€1£7) 16'£8SY
(9€°/5661-91°6109) G6'7T6))
(£6°€71-76'9€) 95T
(9g°9r-7€'v1) 94T
(68°€L7-6L°18) £€779)

(L0"181-26°GS) GE°80L
(£6'G77-58°69) 6¥°GEL
(81°99-£1°07) 68°8€
(9%°G06¥-TF"€1G)) GG'6L6T
(€€°69791€-79°£8LL6) Ty 97706}
(96°7/981-G£°005S) ¥6°8€80L
(6£°€£19-1E°0L6)) LT THLE
(Z£°6£0£71-8€°9068€) #9°70LSL
(zz°€€v-98°7€)) 89°09¢
(£T°1€16-2079561) €6'800€
(8°00807-£0°0%59) 7Z'8+9T}
(6°9099-TT ¥Lvirl) 69'9LLT
(£8°921£6-9°21687) 61'6875S
(627°0£80£-97°17€6) G'#9£81
(92°9%¥8-9%°8197) 85°9805
(86°1759-86'9661) #£°098€
(€0'¥TLE-6GLELL) 8LPLTT
(G€°G667-19°506) S¥°/9/)
(66°61-7°9) ¥0°7)
(19°0978S)-S¥"L¥L6¥) ¥6°£L856
(76°G0¥T-€0°6SL) €L 7911
(95°9/£6-6'6/£87) 88°0%95
(¥Z°9S-1¥°LL) 69°€E
(LO'Y0ST-¥°€L2) €L°E6¥)
(8¢°¢-€0°1) 86°L
(96°€€1£8-78°87597) 68°6951G
(GZ°GGH8-81°16G7) 8'L¥61
(61°871£-28°10TT) LS'L8TY
(£6'98¥/-£G'¥670) ¥8° €81V
('£2267-90°€126) OV8LL
(57°26087-56°1€S8) YT ¥¥H9L
(9Z°91-26'%) 69°6
(6£°€LE1-68°L1Y) €9°918
(2£°75748-80°€THLL) 9L°GG9EE
(€0°S¥9Z1-£1°008€) 89'¥8EL

L ENBLELS

elqJss

1eSauas

elqely Lpnes
adidurid pue awo| oes
ouLJey ues

eowres

saulpeualn

93 pue JUDULA 3ules
eloNn7 jutes

SIASN pue sy jules
epuemy

uol1eIapa uelssny
eluewoy

eAOPIOW JO dlgnday
ealoy Jo dnqnday
Jejed

0oLy 0343nd
1esn3iod

puejod

sautddniyd

niad

Kengeued

eaulng MaN ended
eweued

aullsajed

nejed

ueisijed

uewqQ

AemioN

Spue)s| eueLIeW UISY3ION
eLUopadey YioN
SNIN

eLISSIN

198IN

enge.edlN

puejeaz MaN
Spue)IayIaN

JedaN

nineyN

elqiweN

JewueAw
anbiquezow



133

(L0'0010) 0
(1L0°0- 03 Z0°0-) 10°0-
(0 01 10°0-) LO°0-
(00 03 #0°0) GO0
(0003 10°0) 10°0
(0010) 0

(€2°00321°0) 81°0
(10001 0) 100
(00100
(0011000
(001100 0
(L0'0 03 10°0) LO'0
(£0°0- 03 G0°0-) ¥0°0-
(0031007 0
(z0°0 03 Z0°0) Z0°0
(0010) 0
(z0'0 03 20°0) Z0°0
(L0'0 03 10°0) LO'0
(003 10°0-) LO°0-
(0010 0
(€0°0- 03 G0°0-) +0°0-
(200 03 10°0) 20°0

(G¥°£71-86°8€) 6079/
(L0°2T1-+£°8€) 99°6L
(26°6L-€L°T0) 18°Eh
(€ 121-£9°2) 8°LL
(LVyT1-9€°L8) LTTL
(69°£T€-15°66) 61°T6)

(z€¥£1-G€°€S) 90701
(2'66-87"0€) GE°6S
(Z'8¥T-6£°9L) 991
(G¥°GHT-99°GL) ¥9°811L
(L'ovL-91'¥¥) Sy'+8
(67°66-L£°05) £0°68
(18°zz1-€€°28) 18U
(98°LET-96'LL) TL'6EL
(LG°€L-LTT0 8T
(L22-2G°€D) 1S°Gh
(€£-1€°70) 6'tH
(66°271-18°8€) €4°GL
(LL'¥E1-6170V) GP 6L
(96°€€1-+9°0%) G661
(rovzzeel) €T eyl
(SO°LL¥¥ €D Wk

(£G°2G1-9G°L¥) ¥L°€6
(€£°1-25°0) €0°L
(L1'S#92-€8°870) SO°LOVY
(86'2661-5°919) €1°18L1
(1Z°'%196G-82°8778)) 7€ 168FE
(67°G878€-9€"¥¥9LL) 8G°€TGTT

(Z0'¥LL6T-2£°05T6) ST'88LLL
(G8'¥8EEL-L6'GOY) LO'GT6L
(£8°69091-2°666) 89°0856
(1" 2€L61-LE°1G19) 9192071

(ZT'¥SL-6TLET) SO'VSH

(88°8£175-89°21651) 68°8€60€
(€ cov¥T-6£°G85L) ¥€°88¢Ep1L

(29°861££-6£°000£7) 6'8ETr ¥

(65'6906-S€°67£7) 99925

(9S°€1¥T-G8°69671) 6G°610GT

(1£°6S0LZ-1¥"LTP9) £6°98€T)
(z8'9€01-+7°GLE) 19419
(88°8081-1£76+5) ¥9°1LL0L

(65°706¥-€6°66171) TT €06T
(90°07#6-97°€687) #¥°€195
(G°€0£8-G0"91G7) 1€°G88%

(8L°1€1-6"8€) G6'GL
(0°871-GT°6€) 96°GL
(9°2£-86'17) 69°€Y
(LG 1T-9€) 1L
(Trv21-9'28) 1TL
(91°87¢€-18°86) 6£°T6L

(4°691-66°25) 68°101
(#+°001-99°0€) 816G
(T°8¥7-9€°LL) 89'L¥)
(F0'8¥7-£8°GL) L'8YIL
(T 1w1-SLvy) GL'+8
(£2°86-¥/1°0€) 66°8G
(17°121-G°28) T0°EL
(ZZ°0£7-9T°1L) 75651
(TZ6'2L WD) S8
(L'2£-8L°€0) ¥S°GF
(66'LL-78°1T) 89Ty
(6G°GZ1-G/2°8€) 6G°GL
(68°¥€1-19°0%) G9°6/
(b°GE1-88° 1Y) 64°6L
(8LEPT-€¥°GL) LG PP
(95°9/-80°€7) LT°GF

(L0°G91L-¥/2°8%) 81°G6
Py TvL0) vi°)
(€¥°£GGE-€7°2801)) 78°8¥1LT
(9€°611-87°GGE) 70°L69
(PL'8GSEL-V6°LTHTT) YL 6581
(86°77LET-8°6LLL) L0°6/8€E)

(€6°LLIPE-9°6£501) TH"1870T
(91°81G/1-€£°£1EG) €££°8/701
(99°990¢€1-L°671¥) 1'6G8L
(£9°17891-60°2615) LG ZEL0L
(98°909-+0°£81) €£°09€
(£8°/¥/GT-61"7£08) 66° TSI
($0°66STT-£T°£969) 76°985€)
(9£°£9952-7V°S¥6T70) VL 'VI8YY
(¥1'¥96-68°G891) 18°00ZE
(z'czaee-88°€7€0L) Ly 78261
(81°479/-99°20€7) 89°L)SH
(8'69G-Z€'v/1) £0°THE
(6€°8ELT-16L¥9) €££°€9T1
(9€£°8919-6/°8861) Z0°86.E
(86°00£9-2¥'LY6l) ¥ LPLE
(Z2°866€-77°9071) 66°7GET

esuo|

neay ol

050]
9)sa7-lowlt |
puejtey|
ueysyife]
(euyd

JO DULAOI) uemle|
olgnday qedy ueLIAs
pUR)ISZIMS
Uuspams
awreurIns
uepng

ejueT LIS

ureds

uepns yinos
B2LIJY YInos
eljewos

Spue)s| Uowo)os
BLUSAOI|S
BIYRAOIS
alodesuls
U037 eIl

[D%S6 2dV3

20T ¥Sv

20T 12quinN

0661 ¥SY

066} 42qunN

uoned0T

Global, Regional, and National Burdens of Atopic Dermatitis

"panunuo) €S I)qeL



Duan YJ et al.

134

(L0'0010) 0
(€00 02 20°0) €0°0
(10'003 10°0) 100
(003 10°0-) L0°0-

(10°0- 03 20°0-) Z0°0-
(L0'0 03 10°0) LO'0
(00100
(0010) 0
(zo'0- 03 80°0-) G0°0-

(10°0- 03 20°0-) 10°0-

(1L0°0 03 50°0-) 20°0-
(#0°0- 03 £1°0-) 60°0-
(L0'0 031 10°0-) 0
(003 10°0-) 0
(+0°0 03 10°0) 20°0
(z0'0 03 10°0-) 100
(10°0- 03 Z0°0-) 10°0-
(1L0°0- 03 10°0-) 10°0-
(100003 0) 100
(0210 0

(97£2-66°€7) 8¥'Sp
(8G6°7/-6€°70) S6'Ty
(52°701-G€°0€) 65°86
(68°€71-€8°9€) 96'LL

(18°¥£1-9€°€S) 92201
(£9°271-€1°65) 6°GL
(£0°97€-€7°86) GL°T6)
(S0°LET-95°7L) 1G°0F)
(zZ6'727-€5°04) 95°9¢1

(8T°1¥1-99°Eh) L8

(€Z°€01-£17T8) €£°79
(G5°6£7-79°G8) ¥¥°991
(60°001-98°67) €8°86
(6L'¥¥1-76°Eh) €598
(L6'¥6-71°67) LT°9S
(£G°£G1-£9°8%) 69°16
(21'971-717°8¢5) ¥9°6L
(6£°7TE-16'86) L'L6L
(L£°001-7£°0€) 6765
(ZV6EL-EL°€P) LG8

(2£°€6871-98°9€5h) 96°0LL8
(P€°8GLL1-6G'¥9¥S) GO'ESOL
(PLTLEEY-L1'9€8T)) L8 V697T
(€6'81GFLL-L1'6S0VE) LE LS99

(6'082+-GL0€1) ¥T°802ST
(FT'0L¥-£9°€¥1) GE'6LT
(G€6LP)11-T9°¥8EVE) €797L9
(16°1199-81'9507) ¥Z'S6€
(€6°2201+9-G°080202) 8°1ZE06E

(99'26-6/°87) L¥'SG

(6T°VELVL-78°870ET) 1S 65611
(1°89/9+1-82"+81G%) 80°08.L8
(£8'%7159-60'7961) GT 658
(£¥°1910%-18°2¥ET)) 8TIPT
(£6°G/97G-€L°¥9191) ¥9°LLYLE
(65°8019LL-+/2"998G€E) L0'¥6969
(8L91-€6'%) 1LL°6
(6£7910£1-¥8°17TS) 8L'¥ZI0OL
(L7°€£901-71°G6LE) L¥°1E€T9
(£G°1E91-10°LLG) 81786

(SV'LL-TED) 8y Y
(€¥°7£-88°10) 6Ty
(G5°00L-+€°0€) 68
(1S YT-#1LE) LLTL

(98°2£1-£T°€9) L6770
(£0°92)-1£°8¢) TL°GL
(GEVTE-LE°66) LETO)
(PGSET-¥YLL) £9°0F)
(96'2277-86°0L) 19°L€EL

(£0°11-89°€Y) £0°G8

(89°201-9+°2¢) 7079
(1£°182-60°28) £5°69)
(£5°26-88°67) 1£°8S
(80°9¥1L-T'¥¥) 64798
(z£°96-£6°87) 8°G6
(61°8G1-G2°8%) €0°16
(LV'£T)1-8L°8€) L1'9L
(F9°LTE-€5°66) 61°T6)
(z6°701-5£°0€) 7€°6S
(€6°0¥1-69°Eh) GL'V8

(£9°01801-68°8¥7€) £1°0LE9

(88°8GG/-€7°L0ET) 8°T6h

(86°91007-G6°G66S) £'LLSLL
(9€°2£7201-G8°88€0€) £G°1LT6S

(67°7618€-GL'¥69L1L) 80°€LLTT
(£€°06Z-£6°92) 16°0GL
(G8°G9188-GE°££/97) €L LL6LS
(21°9669-G2°87)7) G8°T8IlY
(91°0£81£G-70°7€GG9)) 78°0TGLTE

(9%°2S1-v6'9%) 9216

(8%°€68€E-1£796/01) £6'6/90T
(#€°1091€1-9€°2901¥) 9E°€LG6L
(Z°€961-68°665) ¥7' €811
(G¥8¥79-99°6066)) LG E€TT8E
(6°1891LZ-£9°21€9) 85°0/STL
(££°92601-GG°LILTZE) 8F°8LLT9
(£8°€1-7Tv) €°8
(#1°009G1-78°689%) +'LTL6
(G¥°82101-18°8667) 89°L/8S
(LZ°7£81-¥8°829) LT'9T)L

amgequilz
elquez

USWSA

wieN 19IA

(Jo ongnday
ueLIeALOg) B]SNZOUSA
njenuep

uelsyaqzn

Aengnin

eOLISWY JO S9)RIS pajun
spuejs|

ULSILA S9181S palun
eluezue]

Jo ongnday pajun
wopsuty pajun
sajeliwy qely pajun
autenn

epuesn

SApn L

njeany

uejsiuswyIn|

elsiun]

0Seqo] pue pepluLi]



Global, Regional, and National Burdens of Atopic Dermatitis 135

(A)

EAPC

(B)

EAPC

EAPC
0.2

Figure S1 Global disease burden of atopic dermatitis for both sexes in 204 countries and territories. (A) EAPC for prevalence.
(B) EAPC for incidence. (C) EAPC for DALYs. Estimated annual percentage change (EAPC); Disability-adjusted life years (DALYs).
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Figure S2 Association between ASPR, ASIR, age-standardized DALY rate and SDI in atopic dermatitis. Age-standardized rates of
prevalence (ASPR); Age-standardized rates of incidence (ASIR); Disability-adjusted life years (DALYs); Socio-Demographic Index (SDI).
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Reportd on page #

Objectives and funding

1 Define the indicator(s), populations (including age, sex, and | Methods / “Data Sources” and “Definitions” section
geographic entities), and
time period(s) for which estimates were made.

2 List the funding sources for the work. No funding

Data Inputs

For all data inputs from multiple sources that are synthesized as part of the study:

3 Describe how the data were identified and how the data were | As mentioned in the Methods / “Definitions” section, the
accessed. details have been published previously.
4 Specify the inclusion and exclusion criteria. Identify all ad-hoc | As mentioned in the Methods / “Definitions” section, the
exclusions. details have been published previously.
5 Provide information on all included data sources and their Available via online data source tools (http://ghdx.
main characteristics. For each data source used, report healthdata.org/gbd-2017/data-input-sources).
reference information or contact name/institution, population
represented, data collection method, year(s) of data
collection, sex and age range,
diagnostic criteria or measurement method, and sample size,
as relevant.
6 Identify and describe any categories of input data that have As mentioned in the Methods / “Definitions” section, the

potentially important biases
(e.g., based on characteristics listed in item 5).

details have been published previously.

For data inputs that contribute to the analysis but were not synthesized a

s part of the study:

7

Describe and give sources for any other data inputs.

Available via online data source tools (http://ghdx.
healthdata.org/gbd-2017/data-input-sources).

For all data inputs:

8

Provide all data inputs in a file format from which data can

be efficiently extracted (e.g., a spreadsheet rather than a
PDF), including all relevant meta-data listed in item 5. For
any data inputs that cannot be shared because of ethical or
legal reasons, such as third-party ownership, provide a contact
name or the name of the institution that retains the right to
the data.

All analytical data can be accessed by entering the
keyword “atopic dermatitis” on the GBD website (https://
vizhub.healthdata.org/gbd-results/).

Data analysis

9 Provide a conceptual overview of the data analysis method. A | All analytical data can be accessed by entering the
diagram may be helpful. keyword “atopic dermatitis” on the GBD website (https://

vizhub.healthdata.org/gbd-results/).

10 Provide a detailed description of all steps of the analysis, As mentioned in the Methods / “Statistical Analysis”
including mathematical formulae. This description should section, the details have been published previously.
cover, as relevant, data cleaning, data pre-processing, data
adjustments and weighting of data sources, and mathematical
or statistical
model(s).

11 Describe how candidate models were evaluated and how the As mentioned in the Methods / “Statistical Analysis”
final model(s) were section, the details have been published previously.
selected.

12 Provide the results of an evaluation of model performance, if As mentioned in the Methods / “Statistical Analysis”

done, as well as the results
of any relevant sensitivity analysis.

section, the details have been published previously.
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13 Describe methods for calculating uncertainty of the Methods / “Statistical Analysis” section
estimates. State which sources of

uncertainty were, and were not, accounted for in the
uncertainty analysis.

14 State how analytic or statistical source code used to generate | Methods / “Statistical Analysis” section
estimates can be accessed.

Results and Discussion

15 Provide published estimates in a file format from which data Results, and online data tools (data visualization tools,
can be efficiently extracted. and data query tools,
http://ghdx.healthdata.org/gbd-2017)
16 Report a quantitative measure of the uncertainty of the Results, and online data tools (data visualization tools,
estimates (e.g. uncertainty and data query tools,
intervals). http://ghdx.healthdata.org/gbd-2017)
17 Interpret results in light of existing evidence. If updating a Discussion, paragraph 1-9
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18 Discuss limitations of the estimates. Include a discussion of Discussion, paragraph 10
any modelling assumptions or
data limitations that affect interpretation of the estimates.

This checklist should be used in conjunction with the GATHER statement and Explanation and Elaboration document, found on gather-
statement.org

Figure S3 Association between ASPR, ASIR, age-standardized DALYs rate and SDI in atopic dermatitis for 204 countries and
territories, in 2021. Age-standardized rates of prevalence (ASPR); Age-standardized rates of incidence (ASIR); Disability-adjusted
life years (DALYs); Socio-Demographic Index (SDI).
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Figure S5 Age-standardized rates of atopic dermatitis by sex, age group, and socio-demographic index, 1990 and 202. (A)
Prevalence. (B) Incidence. (C) DALYs. Disability-adjusted life years (DALYs).
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