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Burden of skin disease and associated ®
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sectional analysis from the Global
Burden of Disease Study 1990-2017
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Introduction: Skin diseases have a significant global impact on quality of life, mental health, and loss of
income. The burden of dermatologic conditions and its relationship with socioeconomic status in Asia is
currently not well understood.

Methods: We selected Global Burden of Disease Study datasets to analyze disability-adjusted life years
(DALYs) in 50 Asian countries, including Central Asia, northern Asia, eastern Asia, western Asia,
southeastern Asia, and southern Asia, between 1990 and 2017. We compared DALY to the socioeconomic
status using the sociodemographic index and gross domestic product per capita of a country. Statistical
analysis was performed using Pearson’s correlation.

Results: Some countries had higher or lower than expected age-standardized DALY rates of skin diseases.
Asian countries, especially high-income countries, had a high burden of inflammatory dermatoses,
including acne, alopecia areata, atopic dermatitis, contact dermatitis, decubitus ulcers, psoriasis, pruritus,
and seborrheic dermatitis. The burden of infectious dermatoses was greater in low-income Asian countries.
The burden of skin cancer in Asia was relatively low.

Conclusion: There is a high burden of skin disease, especially inflammatory conditions, in Asian countries,
but the burden of individual dermatoses in Asia varies by country and socioeconomic status. DALYs can
potentially serve as a purposeful measure for directing resources to improve the burden of skin disease in
Asia. (JAAD Int 2021;2:40-50.)
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INTRODUCTION

Skin disease is a common health problem world-
wide and a leading cause of global disease burden.
Disability associated with skin conditions is signifi-
cant and affects people of all ages and cultures. Skin
and subcutaneous diseases contributed 1.79% to the
global burden of disease (GBD) and were the fourth
leading cause of nonfatal disease burden and
disability in 2013."

Disease burden can be
estimated using the mea-
sure of disability-adjusted
life years (DALYs), which is
the sum of years lost due to
premature death and years
lost due to a disability.”
Additionally, the sociode-
mographic index (SDI) was
used to identify where
countries or geographic
areas are in terms of their
development based on
average income per person,
educational attainment, and
total fertility rate.” The
burden of skin disease has
shown both regional and socioeconomic varia-
tions. For example, melanoma causes the greatest
burden in high-income countries, such as
Australia, high-income North America, central
Europe, and western Europe, whereas the burden
of psoriasis is the greatest in Australasia, western
Europe, high-income Asia Pacific, and southern
Latin America.'

Skin disease is widely prevalent throughout Asia,
but the quantitative impact has not been well
documented. As a result, there are few studies on
the epidemiology and burden of skin disease in Asia.
Accurate information about the burden of dermato-
logic conditions can help develop and optimize
interventions required to minimize the morbidity
and economic impact for those affected. This obser-
vational study compares the relationship between
the burden of skin disease and socioeconomic status
of 50 Asian countries in 2017 and examines the
annual rate of change in common skin diseases
between 1990 and 2017.

burden.

METHODS
Data source

The World Bank database of gross domestic prod-
uct (GDP) per capita was used to measure the
socioeconomic status of the countries in 2017."
Information on DALYs of the most common

CAPSULE SUMMARY

+ Understanding the regional impact of
dermatologic disease is critical to
developing a concerted and sustained
global effort toward reducing this

A relationship exists between
socioeconomic status, geographic
location, and certain dermatoses in Asia.
Resources could be directed at countries
with high disability-adjusted life years to
create impactful interventions.
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dermatoses was obtained from the GBD study 2017
datasets.” The GBD database allows the comparison
of the magnitude of diseases, injuries, and risk factors
across countries, regions, sexes, and age groups from
1990 to the present day for more than 350 diseases in
195 countries.” The GBD project is led by the Institute
for Health Metrics and Evaluation at the University of
Washington and is a global collaboration with over
145 countries and 3600 re-
searchers worldwide.” An in-
depth protocol is available
from the Institute for Health
Metrics and Evaluation on
how data are obtained, incor-
porated, calculated, and pub-
lished in the GBD study.”

Study design

A cross-sectional analysis
between 1990 and 2017 of
all the Asian countries was
performed. The countries
included in the definition
of Asia are those in Central
Asia, northern Asia, eastern
Asia, western Asia, south-
eastern Asia, and southern Asia. The country
demographics, including population size, GDP
per capita, fertility rate, educational attainment,
life expectancy, and mortality under the age of 1
and 5 years are provided (Table 1).”

Statistical analysis

We compared the age-standardized DALY rates
per 100,000 for skin and subcutaneous diseases,
melanoma, and nonmelanoma skin cancer (NMSC)
to the absolute SDI values of 50 Asian countries in
2017 (Figs 1 and 2). We also measured the annual
percentage change in skin and subcutaneous dis-
eases, squamous cell carcinoma, basal cell carci-
noma, melanoma, lip and oral cancer, contact
dermatitis, seborrheic dermatitis, psoriasis, atopic
dermatitis, acne vulgaris, alopecia areata (AA), pru-
ritus, urticaria, decubitus ulcer, asthma, cutaneous
leishmaniasis, cellulitis, pyoderma, scabies, viral skin
disease, fungal skin disease, and “other skin and
subcutaneous disease” (Table II). Asthma was
included in our analysis to highlight the relationship
with conditions, such as atopic dermatitis, which is
often the first step in an atopic march leading to the
development of asthma.”'’ Three broad categories
were analyzed for each Asian country in a heat table:
neoplastic, inflammatory, and infectious. Neoplastic
diagnoses included melanoma, NMSC, basal cell
carcinoma, squamous cell carcinoma, and oral/lip
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Abbreviations used:

AA: Alopecia areata
DALYs: disability-adjusted life years
GBD:  Global Burden of Disease

GDP: gross domestic product
NMSC: nonmelanoma skin cancer
SDIL: sociodemographic index

cancer. Inflammatory conditions included psoriasis,
contact dermatitis, pruritus, AA, acne, seborrheic
dermatitis, decubitus ulcer, atopic dermatitis,
asthma, and urticaria. Infectious disorders included
pyoderma, viral skin disease, cellulitis, scabies,
fungal skin disease, leishmaniasis, syphilis, HIV,
and tuberculosis. The countries were placed in order
in rows from top (lowest GDP) to bottom (highest
GDP), and each country was numerically ranked
from 1 (red, highest DALYs in the world) to 195
(blue, lowest DALYs in the world) for each disease
(Fig 3). Statistical analyses of the correlations be-
tween DALYs and GDP per capita were performed
using Pearson’s coefficient, 7, with SPSS Statistics
software version 25.0 IBM Corp., Armonk, NY). The
Asian countries were organized in the heat table by
GDP per capita, from most wealthy (top row) to least
wealthy (bottom row).

RESULTS

Several countries, including Malaysia,
Philippines, Thailand, Israel, and Maldives, had
higher than expected age-standardized DALY rates
caused by skin and subcutaneous diseases when
compared to their associated SDI in 2017 (Fig 1).
Syria, Uzbekistan, Tajikistan, and Kyrgyzstan
showed lower than expected age-standardized
DALY rates caused by skin and subcutaneous
diseases based on their associated SDI. For mela-
noma, Israel, Russia, Cyprus, and Georgia had
higher than expected age-standardized DALY rates.
Georgia, Timor-Leste, Russia, and Israel showed
higher than expected age-standardized DALY rates
caused by NMSC.

Among the inflammatory dermatoses, a positive
correlation between DALYs and GDP per capita was
seen for alopecia (0.80), contact dermatitis (0.73),
acne (0.47), decubitus ulcer (0.44), psoriasis (0.42),
and pruritus (0.41), whereas a negative correlation
was seen for urticaria (—0.58) and asthma (—0.52)
(Fig 3). Among the infectious dermatoses, there was
a positive correlation between DALYs and GDP per
capita for cellulitis (0.42) and a negative correlation
for syphilis (—0.67), tuberculosis (—0.60), scabies
(—0.46), viral skin infections (—0.46), fungal infec-
tions (—0.33), and HIV (—0.32). Only weak
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correlations were found between GDP per capita
and DALYs for the neoplastic cutaneous disorders
and atopic dermatitis.

When looking at the annual percent change in
DALYs between 1990 and 2017, Cyprus was the only
Asian country within the top 10th percentile globally
for skin and subcutaneous diseases overall (Table II).
Only 3 countries were in the top 10th percentile for
increase in squamous cell carcinoma, 5 for basal cell
carcinoma, and 2 for melanoma. In contrast, several
Asian countries ranked at the top for the greatest
annual increase in DALYs of the inflammatory
dermatoses. Seventeen Asian countries were within
the top 10th percentile of increase in acne, including
Yemen (second), Saudi Arabia (third), Lebanon
(sixth), Nepal (seventh), Timor-Leste (eighth), Laos
(ninth), and Bangladesh (10th). Fifteen Asian coun-
tries were within the top 10th percentile for increase
in AA, with Maldives, Saudi Arabia, Oman, and Iran
ranking first through fourth, respectively. The same
countries were also the top 4 in the world for
increase in contact dermatitis. Pruritus DALYs were
also increasing in Asia, with 13 countries in the top
10th percentile. Notably, in the infectious dermato-
ses category, 10 Asian countries were in the top 10th
percentile for increase in cutaneous leishmaniasis
and 3 for scabies.

DISCUSSION

Our analysis of GBD 2017 shows that Asian
countries have a high burden of inflammatory
dermatoses, including many that are frequently
associated with itching (ie, psoriasis, contact derma-
titis, atopic dermatitis, and pruritus). Literature on the
burden of dermatoses associated with pruritus in
Asia is lacking, with the exception of atopic derma-
titis. The prevalence of atopic dermatitis has been
increasing significantly in Asia in the past few
decades, which has been attributed to urbanization,
increased family income, better education, increased
allergen exposure, and frequent bathing and soap
usage.'' Future studies are warranted to further
investigate the high burden of other pruritic derma-
toses in this region.

Acne vulgaris was another burdensome inflam-
matory disease in Asia, with 17 Asian countries
among the top 10th percentile globally for the
annual percentage change in acne DALYs. Acne
prevalence has been reported to be as high as
88% in Asia and can cause a substantial burden by
negatively affecting the quality of life and mood
of those affected, including an increased risk of
anxiety, depression, and suicidal ideation.'*"” In
2010, eastern Asia, southern Asia, and western
Europe were regions reported to have the highest
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Table 1. Asian country profiles*

Per Educational Female life Male life
capita Fertility attainment expectancy expectancy Mortality Mortality
Country Population GDP rate (Years) (Years) (Years) under 5 under 1
Afghanistan 32.9M $1337 6.0 2.7 63.2 63.6 54.1 44.1
Armenia 3.0M $8505 1.6 12.1 78.7 724 9.6 8.1
Azerbaijan 10.2M $16349 2.0 11.3 74.7 67.2 35.2 30.9
Bahrain 1.5M $44399 20 7.7 80.4 78.8 7.3 5.9
Bangladesh 157M $3522 2.0 5.1 74.6 71.8 331 27.7
Bhutan 957.4K $7938 2.0 6.5 76.1 724 29.3 25.0
Brunei 432.5K $66,999 1.9 11.6 77.5 734 2.0 7.7
Cambodia 16.1M $3535 2.7 55 72.7 66.8 315 26.5
China 1.4B $15085 1.5 10.3 79.9 74.5 12.0 9.7
Cyprus 1.3M $31531 1.0 13.2 85.2 78.5 29 2.5
Georgia 3.7M $9486 2.0 12.8 77.3 68.4 1.1 9.5
India 1.4B $6265 2.1 7.0 70.2 67.8 424 36.0
Indonesia 258.1M $10907 20 8.3 739 69.2 26.0 21.7
Iran 82.2M $17519 1.7 8.8 79.4 75.5 14.4 123
Iraq 43.3M $14427 3.8 7.1 78.8 74.8 251 19.3
Israel 8.9M $33068 29 12.9 84.6 81.3 3.6 2.9
Japan 128.4M $37654 1.3 133 87.2 81.1 2.6 1.9
Jordan 10.6M $9916 3.1 10.8 81.1 77.9 14.4 12.3
Kazakhstan 17.9M $23781 24 1.4 76.4 67.5 14.1 11.3
Kuwait 4.3M $62589 1.4 8.8 87.2 80.7 7.8 6.6
Kyrgyzstan 6.4M $3283 2.8 11.9 76.3 69.1 20.1 17.1
Laos 7.0M $6306 29 6.3 70.4 65.1 57.5 49.1
Lebanon 8.5M $14678 24 11.8 80.0 75.8 8.1 7.0
Malaysia 30.6M $25747 2.0 9.6 77.3 724 7.2 5.8
Maldives 458.6K $14887 1.9 7.1 83.4 79.9 7.7 6.1
Mongolia 3.3M $11329 2.7 10.1 73.7 64.5 257 21.7
Myanmar 52.8M $5816 2.0 6.4 72.2 64.9 443 37.0
Nepal 29.9M $2363 2.2 4.7 733 68.7 314 27.2
North Korea 25.7M $1660 1.3 8.4 751 68.7 22.7 184
Oman 4.5M $38321 25 7.4 79.5 75.5 10.6 8.5
Pakistan 214.3M $4913 34 5.2 67.5 66.4 58.2 49.0
Palestine 4.9M $3688 35 9.8 78.0 75.6 13.6 1.3
Philippines 103.5M $7426 3.1 9.6 73.1 66.6 26.6 19.9
Qatar 2.7M $104196 2.0 8.7 81.7 79.6 74 6.1
Russia 146.2M $24427 1.6 12.5 77.2 66.8 74 6.0
Saudi Arabia 34.4M $48709 1.7 8.2 79.4 753 7.9 6.5
Singapore 5.6M $78723 1.3 11.6 87.6 81.9 1.9 1.6
South Korea 52.7M $35945 1.2 133 855 79.5 33 2.6
Sri Lanka 21.6M $11567 1.8 9.3 81.1 73.9 8.5 7.2
Syria 18.1M $4708 2.2 8.3 75.0 65.5 19.7 8.8
Taiwan 23.6M $42189 1.0 12.8 83.3 76.8 4.7 3.8
Tajikistan 9.2M $2759 35 10.7 73.3 67.7 46.9 38.1
Thailand 70.6M $15647 1.2 9.1 82.0 74.3 8.7 6.5
Timor-Leste 1.3M $2715 4.1 7.0 73.0 68.9 357 28.3
Turkey 80.5M $22903 1.8 10.1 83.1 75.2 14.2 11.5
Turkmenistan 5.0M $18154 2.8 10.7 73.9 66.5 29.1 24.0
United Arab Emirates 9.7M $63839 13 9.7 77.0 71.7 7.1 5.6
Uzbekistan 32.2M $6908 24 11.4 73.8 67.1 238 19.7
Vietnam 96.1TM $6143 1.9 8.6 79.2 70.0 13.1 104
Yemen 30.4M $2093 45 49 70.3 66.0 45.9 371

GDP, Gross domestic product.
*All the data are from 2017. Total fertility rate is the average number of children a woman is expected to deliver over her lifetime. Mortality
rates under ages 1 and 5 years are measured as the number of deaths per 1000 live births.
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Table II. Notable top 10th percentile world
rankings of Asian countries by annual percent
change from 1990 to 2017 measured in DALYs per

100,000

Disease

Asian
country

World
ranking

Skin and subcutaneous
disease

Squamous cell
carcinoma

Basal cell carcinoma

Melanoma

Lip and oral cancer

Contact dermatitis

Seborrheic dermatitis

Psoriasis

Atopic dermatitis

Cyprus

Armenia
Georgia
Iran
Taiwan
Sri Lanka
Turkey
China
Vietnam
Brunei
South Korea
Taiwan
China
Georgia
Azerbaijan
Pakistan
Maldives
Iran
Saudi Arabia
Oman
Bangladesh
Cambodia
United Arab
Emirates
Syria
Nepal
China
Turkey
Brunei
India
Qatar
Taiwan
South Korea
Japan
Maldives
Brunei
Singapore
China
Laos
Saudi Arabia
Maldives
Oman
Taiwan
Thailand
China
Turkey
Myanmar
Sri Lanka
Yemen
Afghanistan
Pakistan
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Table II. Cont'd
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Asian World
Disease country ranking
Acne Yemen 2
Saudi Arabia 3
Lebanon 6
Nepal 7
Timor-Leste 8
Laos 9
Bangladesh 10
Omen 11
Bhutan 12
Turkey 13
Iraq 14
India 15
Jordan 16
Qatar 17
Cambodia 18
Malaysia 19
Pakistan 20
Alopecia areata Maldives 1
Saudi Arabia 2
Oman 3
Iran 4
United Arab 6
Emirates
Bhutan 7
Cambodia 9
Lebanon 11
Qatar 12
Jordan 13
Yemen 14
Palestine 15
Turkmenistan 16
Pakistan 18
Azerbaijan 19
Pruritus South Korea 1
China 2
Thailand 4
Taiwan 5
Maldives 7
Iran 8
Vietnam 9
Singapore 10
Turkey 12
Bangladesh 13
Saudi Arabia 15
Bhutan 16
Bahrain 17
Urticaria Afghanistan 1
Cyprus 8
Pakistan 18
Decubitus ulcer Thailand 2
Malaysia 3
Cambodia 10
South Korea 12
Saudi Arabia 19
Asthma Jordan 9
Lebanon 14

Continued
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Table II. Cont'd

Asian World

Disease country ranking
Cutaneous leishmaniasis Syria 2
Tajikistan 4
Iraq 5
Sri Lanka 7
Kuwait 9
Israel 11
Palestine 12
Lebanon 13
China 16
Georgia 20
Cellulitis Israel 6
Malaysia 11
Taiwan 12
Georgia 15
Pyoderma Georgia 9
Israel 13
Armenia 14
Scabies Afghanistan 3
North Korea 9
Pakistan 15
Viral skin disease Afghanistan 1
Pakistan 18
Fungal skin disease Japan 1
China 16
Jordan 20
Other skin and South Korea 1
subcutaneous disease* China 2
Thailand 4
Japan 7
Vietnam 9
Sri Lanka 10
India 18
Maldives 19

DALY, Disability-adjusted life years.
*Encompasses dermatoses, such as bullous diseases, connective
tissue diseases, and cutaneous drug reactions.

prevalence of acne vulgaris in the world in the
15-19—years age group among their respective
unadjusted age populations.'” Cultural differ-
ences regarding skin care practices may
contribute to a variable burden of acne between
different ethnic groups and countries. For
example, a common belief held by individuals
in southern Asia is that poor hygiene and diet are
major components of the pathogenesis of acne,
and they self-treat by excessive washing and
scrubbing of their face.'"” Chinese patients may
interpret acne lesions as yin-yang imbalances.”’
Our data demonstrated a positive correlation
between acne burden and country wealth, which
supports previous studies showing that acne
prevalence is lower in rural, nonindustrialized
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areas than in modernized Western popula-
tions.'™*! This correlation is likely due to an
interplay of many factors, such as differences in
access to health care, socioeconomic status of
patients, and cultural perceptions of skin care
and beauty.'® Additionally, underdiagnosis may
contribute to the lower prevalence of acne in
nonindustrialized areas.

AA is an inflammatory dermatosis, with a high
burden in Asia. AA is estimated to affect up to 2.13%
of the global population, and the prevalence
has been reported to differ significantly between
Asia (1.46%), North America (2.47%), and Europe
(0.58%).”” Our analysis showed a strong correlation
between high-income countries and the burden of
AA in Asia. One explanation for this disparity could
be the misdiagnosis or underdiagnosis of AA and its
associated comorbidities in lower socioeconomic
status patients because of the current paradigm that
hair loss is purely a cosmetic illness.” Furthermore,
hair often represents an essential element of femi-
ninity, fertility, and female attractiveness in society
and may possibly have more profound psychosocial
implications among wealthier societies in Asia.*

Overall, skin cancer burden is relatively low in
Asia. The incidence of cutaneous melanoma varies
by ethnicity, with white populations having a sub-
stantially higher incidence rate (21.9 to 55.9 per
100,000) than Asian populations (0.2 to 0.5 per
100,000).%"° The incidence of NMSC has also been
reported to be higher in white patients.”’*’
However, east and southeast Asia comprise approx-
imately one-third of the world population; thus, the
skin cancer burden is not entirely insignificant in
terms of the absolute numbers in this region.”’
Additionally, acral lentiginous melanoma is a com-
mon subtype of melanoma in Asian populations,
comprising between 50% and 58% of cutaneous
melanomas.”””* Acral lentiginous melanomas typi-
cally present in areas with minimal or no sun
exposure, such as palms, soles, and nails, and can
be difficult to recognize and diagnose.”””> Studies
have shown that Asian melanoma patients typically
present with more advanced disease and low 5-year
survival rates, suggesting that skin cancer may be
under-reported in Asian countries.’’*® Future skin
cancer interventions in Asia should focus on a
heightened awareness of acral melanomas in this
population as well as early diagnosis and effective
treatment strategies.

Our results also showed that Asian countries with
lower GDP per capita had a higher burden of
many infectious diseases, including leishmaniasis,
viral skin infections, fungal infections, syphilis,
tuberculosis, HIV, and scabies. Multiple factors may
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cancer; ORA, oral/lip cancer; PRU, pruritus; PSO, psoriasis; PYO, pyoderma; SCA, scabies;
SCC, squamous cell carcinoma; SEB, seborrheic dermatitis; SYP, syphilis; TUB, tuberculosis.;
URT, urticaria; VIR, viral skin disease.
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contribute to transmissibility of these diseases in
resource-poor areas, such as lack of access to health
care services, poor hygiene conditions, and over-
crowding.””" In particular, southeast Asia is re-
ported to be a region with emerging infectious
diseases because of rapid population growth, urban-
ization, increased population migration, and exten-
sive livestock production.”’** The burden of
cutaneous leishmaniasis is increasing substantially
in many Asian countries, with DALYs in Syria
increasing an average of 9% annually from 1990 to
2017.% From 2010 to 2013 alone, the incidence of
cutaneous leishmaniasis in Syria nearly doubled.”
This drastic change may be attributed to a massive
human displacement in Syria, associated with
increasing violence due to a civil war and terrorist
activity in the Middle East. As a result, an ecologic
disruption of sandflies (Phlebotomus papatasi),

which transmits cutaneous leishmaniasis, has led to
an emergence in areas where the displaced Syrians
and disease reservoirs coexist.

We showed scabies to be another burdensome
infectious disease in Asia, consistent with previous
studies.”* Eastern Asia, southeast Asia, and southern
Asia are the top 5 regions in the world with the
greatest age-standardized DALY burden caused by
scabies.”" Scabies has a high prevalence in tropical
developing countries as overcrowding permits the
rapid spread of the disease, and resources for proper
health care in these regions are scarce.” ™ Since
2017, scabies has been considered by the World
Health Organization as a neglected tropical dis-
ease.'” Low-income countries face major constraints
of health care resources and may not have the
capacity to adequately respond to infectious
diseases. "
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The GBD database has several limitations, and the
burden of skin disease is likely to be underesti-
mated.” The International Classification of Diseases
system is used for the GBD database and may
categorize skin conditions under other classifications.
For example, melanoma is categorized under “can-
cer.” Additionally, there may be sparse data for certain
geographic regions if they do not utilize the
International Classification of Diseases system.
Furthermore, there are possible confounding intrinsic
and/or extrinsic differences between individuals of
different countries. Stigma associated with dermato-
logic diseases may differ across higher socioeconomic
status countries as individuals may rate DALY differ-
ently. Future studies analyzing and confirming our
findings at an individual level may be warranted prior
to developing potential public health solutions.

Currently, there is a paucity of literature investi-
gating the burden of emerging dermatologic condi-
tions in different countries within Asia. There is a high
burden of skin disease in Asia, which can cause a
significant impact on the quality of life of the patients.
To reduce this burden, interventions should be
country-specific and directed toward diseases causing
the highest burden. Future studies are needed to
comprehensively and properly address the socioeco-
nomic differences in the burden of skin disease.
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