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Summary

Background The Global Burden of Disease (GBD) Study provides an annually
updated resource to study disease-related morbidity and mortality worldwide.
Objectives Here we present the burden estimates for atopic dermatitis (AD),
including data from inception of the GBD project in 1990 until 2017.
Methods Data on the burden of AD were obtained from the GBD Study.
Results Atopic dermatitis (AD) ranks 15th among all nonfatal diseases and has the
highest disease burden among skin diseases as measured by disability-adjusted life-
years (DALYs). Overall, the global DALY rate for AD in 1990 was 121 [95% uncer-
tainty interval (UI) 65�4–201] and remained similar in 2017 at 123 (95% UI
66�8–205). The three countries with the highest DALY rates of AD were Sweden
(327, 95% UI 178–547), the UK (284, 95% UI 155–478) and Iceland (277, 95%
UI 149–465), whereas Uzbekistan (85�1, 95% UI 45�2–144), Armenia (85�1, 95%
UI 45�8–143) and Tajikistan (85�1, 95% UI 46�1–143) ranked lowest.
Conclusions The global prevalence rate of AD has remained stable from 1990 to
2017. However, the distribution of AD by age groups shows a bimodal curve
with the highest peak in early childhood, decreasing in prevalence among young
adults, and a second peak in middle-aged and older populations. We also found
a moderate positive correlation between a country’s gross domestic product and
disease burden. GBD data confirm the substantial worldwide burden of AD,
which has remained stable since 1990 but shows significant geographical varia-
tion. Lifestyle factors, partially linked to affluence, are likely important disease
drivers. However, the GBD methodology needs to be developed further to incor-
porate environmental risk factors, such as ultraviolet exposure, to understand bet-
ter the geographical and age-related variations in disease burden.

What is already known about this topic?

• Atopic dermatitis (AD) is a common skin condition affecting around 20% of chil-

dren and up to 10% of adults in high-income countries.

• There is a sparsity of studies that have taken a truly global approach, in particular

among adult populations.

What does this study add?

• We provide the first global map of the burden of AD across age groups, including

disability-adjusted life-years.

• This ranks AD 15th among nonfatal diseases overall and top among skin diseases.

• The burden of AD has remained stable between 1990 and 2017, with the highest

prevalence rate seen during early childhood and a second rise from middle age.

© 2020 The Authors. British Journal of Dermatology
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Atopic dermatitis (AD) is a chronic, relapsing inflammatory

skin condition affecting around 20% of children1,2 and up to

10% of adults in high-income countries.3–6 The pathogenesis

is complex, involving genetic susceptibility, impaired skin bar-

rier function, dysfunctional cell-mediated immunity, and envi-

ronmental and lifestyle factors.7,8 AD is also associated with

sleep disruption (mainly due to pruritus), decreased work

productivity,9 and depression and anxiety, which all carry

additional health and economic burdens for patients and their

families.10

Assessing the economic burden of AD is complex as it con-

sists of costs for medical care and nonmedical care and indi-

rect costs (e.g. loss of education and workdays). The degree

to which medical costs are an individual (out-of-pocket) bur-

den or a collective one depends largely on the healthcare sys-

tem. This diversity is reflected in the studies on this subject.

Firstly, two studies from the USA reported direct and indirect

costs totalling about USD 3300 per person per year (pppy)

for children11 and adults in 2013�12 Three European studies

reported out-of-pocket costs for medical care as USD 1500

pppy for Italian children (2016),13 €351 for French adults

(2018)14 and €927 for adults with moderate-to-severe AD in

nine European countries (2018).15 In the latter study, for Ger-

man patients costs were higher for AD than for psoriasis and

rheumatoid arthritis (€941, €224 and €628, respectively).15

Similar cost estimates have been published for AD in Singa-

pore,16 the Asia Pacific region, Thailand, South Korea and

Vietnam.17 Understandably, cost increases with disease sever-

ity.12,14,16

Burden of disease can also be expressed in terms of disabil-

ity-adjusted life-years (DALYs), a measure for the difference

between living a life in perfect health and living with a dis-

ease. DALYs are calculated as years lost due to disability plus

the years of life lost. In other words, one DALY equals 1 year

lost to illness, disability or premature death within a given

population. In nonfatal diseases such as AD, DALYs are mea-

sured predominantly by years lost due to disability. The Glo-

bal Burden of Disease (GBD) Institute for Health Metrics and

Evaluation measures, compares and reports health loss from

disease through the use of DALYs. This study presents data

from the GBD on AD by geographical location from 1990 to

2017 to understand better the global burden of this common

skin disease.

Material and methods

A comprehensive description of the methodology used by

GBD can be found in previous studies.18,19 In this publication,

we report the burden of AD by prevalence rates and DALYs

(the sum of years lost to disability and years of life lost).

These results are estimated for 21 age groups, with no sex

restrictions, and in 195 countries and territories from 1990 to

2017. We report rates as age-standardized rates as per the

World Health Organization world population age structure.

All values are presented with 95% uncertainty intervals (UIs),

which estimate the distribution based on all data and input

parameters including all sources. Values presented as rates

indicate the value per 100 000 persons and for all individuals,

unless otherwise specified, as per GBD standard approaches.

Disability weights measure the relative valuations of health

states, defined as an individual level of functioning within a

set of health domains. For skin diseases weights encompass

physical disfigurement, itch and pain. The descriptions for dis-

figurement assessed in the disability weight surveys include

the psychological morbidity attributable to each skin disease.

The values range between 0 (full health) and 1 (states equiva-

lent to death) and were generated through expert consensus.20

The severity associated with AD is split into three levels: mild,

moderate and severe (Table S1; see Supporting Information).

Data sources were obtained from a systematic search of the

global scientific literature using PubMed and Google Scholar,

as well as through claims submitted to US commercial health

insurance companies. The prevalence estimates from these epi-

demiological studies were input into DisMod-MR 2�1
(https://pypi.org/project/dismod-mr), a Bayesian metaregres-

sion tool, to estimate prevalence by age, sex, year and geogra-

phy (subnational, country, region and super-region) for AD.

For electronic health record data, AD was defined by Inter-

national Classification of Diseases 10th Revision code L20.

Prevalence data for AD were derived from 195 countries and

territories grouped into 21 regions and GBD super-regions. A

complete list of data sources used for estimation can be found

using the Global Health Data Exchange online interactive tool

(https://vizhub.healthdata.org/gbd-compare). Inpatient data

were not included. Study-level covariates were used to adjust

prevalence estimates from the Medical Expenditure Panel Sur-

vey,21 including claims data from the USA for 2000, 2010

and 2012, along with self-reported and administrative data

based on clinical examination. In order to improve regional

and global estimates, the minimum coefficient of variation

was set at 0�4 and location random effects for Paraguay, Swe-

den and England were restricted to (�0�25, 0�25), (�0�25,
0�25) and (�0�5, 0�5), respectively. A time window of

10 years was used to determine which data points were used

for a particular year of fit.19

The gross domestic product (GDP) for each country was

obtained through The Word Bank national account data

(http://data.worldbank.org). The linear correlation between

GDP and either DALY rate or prevalence rate was calculated

using Pearson’s correlation coefficient. A P-value < 0�05 was

considered statistically significant. The analyses were per-

formed using GraphPad Prism (GraphPad Software, La Jolla,

CA, USA).

Results

Out of 359 diseases and injuries analysed by the GBD 2017,

AD was responsible for 0�36% of the total DALYs. This ranked

AD 59th among all GBD diseases and injuries in age-standard-

ized global DALY rate, below measles and above cirrhosis/

other chronic liver diseases due to alcohol use. Among all

nonfatal diseases, AD had the 15th highest age-standardized

© 2020 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.

British Journal of Dermatology (2021) 184, pp304–309

The global burden of atopic dermatitis, M.R. Laughter et al. 305

https://pypi.org/project/dismod-mr
https://vizhub.healthdata.org/gbd-compare
http://data.worldbank.org


global DALY rate. Furthermore, AD represented the highest

age-standardized DALY rate out of all skin diseases in 2017

(123, 95% UI 66�8–205), followed by psoriasis (70�0, 49�7–
92�5), urticaria (67�5, 44�8–95�4), scabies (60, 33�2–97�8)
and fungal skin diseases (54�9, 21�8–114). In 2017, the glo-

bal prevalence rate of AD was 2690 per 100 000 persons

(95% UI 2535–2861). The global DALY rates for AD were

stable between 1990 and 2017 (121, 65�4–201 vs. 123,

66�8–205, respectively). The global age-standardized preva-

lence rates of AD have also remained stable between 1990 and

2017 (Figure 1a; and Table S2; see Supporting Information).

The prevalence of AD is highest in the paediatric population

and decreases in prevalence among young adults, only to

increase again within the middle-aged and older adult popula-

tions (Figure 1b).

There were notable differences in prevalence between

countries, with moderate positive correlations between GDP

and both DALY rates and prevalence rates: Pearson’s

r = 0�46, P < 0�001 and Pearson’s r = 0�45, P < 0�001,
respectively (Figure 2; and Figure S1; see Supporting Infor-

mation).

Of the 195 countries, the five with the highest age-stan-

dardized DALY rates per 100 000 persons related to AD in

2017 were Sweden (327, 95% UI 178–547), the UK (284,

155–478), Iceland (277, 149–465), Finland (264, 144–443)
and Denmark (255, 137–424). The five countries with the

lowest age-standardized DALY rates due to AD in 2017 were

Uzbekistan (85�1, 95% UI 45�2–144), Armenia (85�1, 45�8–
143), Tajikistan (85�1, 46�1–143), China (82�1, 44�2–138)
and Kazakhstan (80�9, 43�6–136) (Figure 3).

(a)

(b)

Figure 1 The global prevalence of atopic dermatitis per 100 000 in all individuals (a) by year and (b) by age group (in years). Bars indicate the

95% uncertainty interval.
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In 2017, the five world regions with the highest age-stan-

dardized DALY rates of AD were Andean Latin American (220,

95% UI 121–372), high-income North America (212, 113–
372), high-income Asia Pacific (209, 113–352), Western Eur-

ope (205, 111–345) and Southern sub-Saharan Africa (193,

105–322). In 2017, the five world regions with the lowest

age-standardized DALY rates were Central Europe (117, 95%

UI 63–194), Eastern Europe (112, 61–186), South Asia (92,

50–153), Central Asia (84, 45–142) and East Asia (83, 44–
139) (Table 1).

Discussion

AD has the highest DALY burden of all skin diseases and ranks

15th among all nonfatal diseases globally, with five European

countries ranking top in age-standardized DALYs: Sweden, the

Figure 3 The global age-standardized prevalence of atopic dermatitis in all individuals per 100 000 persons. Blue areas indicate low prevalence

and red areas indicate high prevalence. Source: Global Burden of Disease project 2017 data, Institute for Health Metrics and Evaluation, University

of Washington, Seattle, WA, USA.

Figure 2 Scatterplot showing disability-adjusted life-years (DALYs) vs. gross domestic product (GDP) per capita per country. Correlation measured

by Pearson’s r = 0�46, P < 0�001.
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UK, Iceland, Finland and Denmark. The global burden of AD

expressed in DALYs remained stable during the data collection

period from 1990 to 2017. While the disease prevalence rate

is highest during early childhood, there was a second rise

from middle age. In addition, we found a moderate positive

correlation between a country’s GDP and AD burden.

Key strengths of the GBD dataset include its global reach,

annually updated systematic data collection and disease burden

estimates. However, the use of many different data sources

invariably leads to pooling of data from studies that have used

different methodologies and may have used different defini-

tions of AD. The environmental factors that drive differences

in disease burden between populations are difficult to deter-

mine with the GBD methodology. Furthermore, large preva-

lence studies commonly use questionnaire tools, which tend

to overestimate the true disease burden, compared with stan-

dardized skin examination by a trained investigator (which

may underestimate AD as it relies on the presence of AD at

the time of examination).22 There is also a risk of disease mis-

classification using questionnaires, partly because there are a

number of pruritic skin conditions, including scabies, that

might be reported as AD instead or vice versa.

Misclassification might also have contributed to the high

regional AD burden seen in Andean Latin America and some

African settings, as well as the high burden in European coun-

tries. However, high disease prevalence for AD has previously

been noted in paediatric and adult populations for South

America and Africa.2,23

We report that the highest AD prevalence is in children,

with a subsequent decline in prevalence and a later increase in

prevalence in middle-aged and older adults, which may be

due to a gradual decline in the water-holding properties of

the skin barrier in older age. These observations are consistent

with reports from UK primary care data, a UK birth cohort

and a survey of US adults.6,24,25 Interpretations discussed in

the recent literature are that adult AD may be more common

than previously believed, and likely includes both persisting or

recurring disease from childhood and new-onset adult AD;

further research is required to characterize adult AD better.

There is limited research on the association between disease

burden and GDP. Previous reports are consistent with our esti-

mates, although these associations were not as strong as we had

expected.26 However, GDP is only a crude surrogate measure of

lifestyle and other environmental factors linked with per capita

income and AD development, such as air pollution, antibiotic

prescribing, hygiene measures, dietary factors and obesity.27

We are only starting to understand how such environmental

factors interact with the skin and gut microbiomes, as well as

host cell interactions at the level of the skin barrier.28

Where do we go from here? It will be important to develop

the GBD methodology further, for instance by providing bet-

ter estimates of prevalence and harmonized definitions, and

efforts to map ultraviolet and air pollution exposure against

burden of disease. These efforts will be particularly important

to interpret effects of climate change. It is important to note

that the burden of AD does not include commonly seen

comorbidities such as food and respiratory allergies, or psychi-

atric diseases (anxiety and depression).29 Combining these

associated diseases with AD burden estimates would help

reflect the patient burden more closely. Further large popula-

tion-based studies are needed to fill the remaining gaps on the

burden of AD outside of Europe and North America, in partic-

ular in adult populations.
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