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Abstract Understanding disease burden is necessary to opti-
mally distribute resources, direct research efforts, and priori-
tize healthcare interventions. The Global Burden of Disease
(GBD) Study was established in 1990 with the goal of pro-
viding accurate, transparent data for all diseases across the
globe. In order to measure disease burden, this study employs
disability-adjusted life years (DALYs), a metric which incor-
porates mortality and burden of living with a disease into a
single unit. This open access database includes data from 2010
covering 291 conditions, 1160 sequelae, and 67 risk factors
across 187 countries, allowing a comprehensive assessment of
the world’s health as a whole and evaluation of potential
regional differences in disease burden. Overall, GBD 2010
demonstrated that skin conditions rank fourth in terms of non-
fatal disease burden. Additionally, 8 skin disorders rank in the
top 50 most prevalent diseases worldwide. This resource
highlights the importance of skin disease internationally and
serves as an important resource for further refining our

understanding the role of cutaneous disorders in across diverse
societal, cultural, and environmental contexts.
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Introduction

Optimized allocation and delivery of healthcare resources
require identification and evaluation of those diseases causing
the greatest impact on patient health. Ongoing advances in
disease prevention, diagnosis, and treatment have resulted in
overall improved patient outcomes and survival across a spec-
trum of disorders in both developed and developing countries,
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and many diseases once considered fatal are now managed as
chronic conditions. Accordingly, accurate assessments of dis-
ease burden must increasingly account for disease-related
sequelae in addition to disease-specific mortality. This article
briefly reviews the history of disease burden measures and
describes in detail the recent development and implementation
of the Global Burden of Disease Study, an ongoing project to
provide comprehensive, high-fidelity information regarding
disease-specific burden across the world.

Background: Early Measure Development for Disease
Burden

The need to measure burden of disease has led to the
development of many tools, each with important limita-
tions. Initial attempts to develop composite measures of
fatal and non-fatal disease burden began in the 1960s
with the creation of population-based indices that
reflected the morbidity and mortality across entire pop-
ulations [1, 2]. These measures provided a generalized
assessment of population health as a whole, rather than
attribution to particular conditions. This initial work led
to the creation of the Gross National Health Product
(GHNP) in 1979, which also combined population-
level morbidity and mortality information, reported as
disability-free years of life expected per 100,000 per-
sons [2]. Data used to calculate GNHP were readily
available from the United States (US) National Center
for Health Statistics and included age-stratified total
population, age-stratified total number of disability days
for acute and chronic diseases, age-stratified total all-
cause mortality, and age-stratified life expectancies [2].
The GNHP was designed to enable improved monitor-
ing of aggregate health system performance, with the
ultimate aim of informing healthcare policy and deci-
sion-making.

Similarly, in 1976, the quality-adjusted life years
(QALY) metric was created to evaluate specific health
outcomes within a single, unified unit [3]. The QALY
uniquely incorporated patient ideas about quality of life
in various health states. This novel metric was used pri-
marily in economic studies examining the cost-
effectiveness of health interventions to increase years of
healthy life [3]. The calculation of QALY was performed
using elaborate quality of life profiles that allowed for
health status changes over time [3]. A major limitation of
this metric was the implicit discrimination against the
elderly and chronically ill. Nevertheless, the QALY set
the stage for a transition in health metrics to include

patient-centered opinions by implementing a quality of
life profile into the statistical calculations [3].

Regardless of the measurement tool, the role of collecting
and analyzing data on global disease prevalence and burden
has historically fallen to the World Health Organization
(WHO). This is largely due to the lack of another credible or
willing organization [4] to assume this responsibility. For an
organization with so many important functions in global
health, including but not limited to coordinating global health
efforts, disease advocacy, and promoting research efforts, the
collection of prevalence data failed to be a major priority
among these competing agendas [5]. In addition, WHO data
is generally reported by United Nations member states. This is
despite the fact that reported region disease prevalence is often
not related to published regional data and occasionally report-
ed data that could not reflect the actual disease burden. For
instance, the WHO reported positive tuberculosis smear rates
as greater than 100 % in Oman, Chile, Honduras, and Algeria
in 2004. An alternative agency and more accurate measure-
ment tool were needed to assume this responsibility [5].

Global Disease Burden 1990 Study

The 1990 Global Burden of Disease (GBD) Study was initi-
ated at the request of the World Bank in collaboration with the
World Health Organization (WHO) to provide information
about non-fatal disease burden to create global epidemiologic
disease assessments using a metric that would quantify disease
burden for cost-effectiveness analysis and inform international
health policy [6]. The 1990 iteration of GBD estimated dis-
ease burden for 107 causes of death, 483 sequelae of these
conditions and 10 major risk factors, across 8 global regions
and 14 age-sex groups [6]. Diseases were grouped into 3
broad categories for purposes of comparative evaluation:
communicable/maternal/neonatal/nutritional disorders, non-
communicable diseases, and injuries [9•].

The 1990 GBD Study introduced a new measure for
disease burden—the disability-adjusted life year (DALY)
[7]. The DALY, a modification of the QALY, is a
comprehensive, unified metric for comparing disease
burden associated with various disease states that can
be used to prioritize healthcare resource distribution
(particularly among underserved patient populations),
serving as a common quantitative unit for both public
health research and health program evaluation [7]. The
DALY combines years of life lost (YLL) and years of
life lived with disability (YLD) such that one DALY is
synonymous to 1 year of healthy life lost [8]. YLL
measures burden of disease caused by premature death
before the average life expectancy, while YLD is the
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combination of years lived with sequelae of disease and
a severity factor [8]. Combining the two metrics of
morbidity and mortality, the DALY allows for a disease
with short duration and severe disability comparable to
a disease with longer duration but more mild disability.
For diseases that are not fatal, particularly skin condi-
tions, the DALY accounts for the significant impact on
patients’ lives across decades. The severity scale also
allows investigators to incorporate the human element
and social preferences into the analysis of the impact of
disease sequelae on individuals [7]. DALY calculation
provides a standardized approach for assessing the
health impact of a large number of diverse diseases
and their outcomes [7].

In 1990, 90 % of global DALYs were concentrated in
the developing world, largely sub-Saharan Africa and
India, which correlated with only 10 % of total global
healthcare spending [7]. The high-income Western Eu-
rope and the USA accounted for 7.2 % of disease
burden but 87.3 % of health care spending, while the
region including Eastern and Central Europe accounted
for 4.5 % of disease burden and only 2.9 % of health
care spending [7]. The majority (80 %) of DALYs in
developed countries were caused by non-communicable
diseases [7]. Childhood diseases accounted for 25 % of
total disease burden in developing regions [7]. The two
most important risk factors contributing to increased
mortality in developing regions were pediatric malnutri-
tion and poor water, sanitation, and hygiene [7]. Injuries
accounted for approximately 10 % of global mortality,
suggesting a potentially under-recognized cause of sig-
nificant disease burden, while neuropsychiatric condi-
tions contributed 22 % of disease burden in developed
countries and 9 % in developing regions, with unipolar
depression representing the fourth largest cause of
disease-specific DALYs [6, 7]. Skin disorders collective-
ly caused only 0.1 % of total disease burden in 1990,
ranking 11 out of 14 categories of non-communicable
diseases [7]. Finally, the GBD 1990 Study suggested
that future trends and changes in global disease burden
would be primarily driven by aging populations, peak
and decline of the HIV epidemic, increases in tobacco-
related disorders, and decreasing incidence of communi-
cable and maternal/neonatal/nutritional diseases [6].

Global Burden of Disease 2010 Study

The landmark update of the GBD 2010 Study was the
result of collaboration between hundreds of investigators
evaluating 291 conditions, 1160 sequelae, and 67 risk

factors across 187 countries over the two decades from
1990 to 2010 [9••]. Researchers revised calculations on
1990 data to enhance accuracy with new data sources [8].
Calculation of the DALY for GBD 2010 was also im-
proved by basing the disease severity factor, also known
as the disability weight, on population and Internet sur-
veys rather than on individual health care professionals as
had been done by GBD 1990 [9••].

Results from GBD 2010 show that disability now
causes a much larger proportion of disease burden than
premature mortality [9••]. Number of DALYs and overall
prevalence rates have decreased for communicable and
maternal/neonatal/nutritional disorders and increased for
non-communicable disorders, with the largest DALY
increase in diabetes [10]. This suggests that improve-
ments in education, access to healthcare, preventative
care measures, and increased income may positively
impact burden from infectious conditions [10]. Despite
this trend, GBD 2010 reported a disproportionate rise in
HIV and malaria DALYs. Expected changes in the global
age-structure correlate with the increased burden from
non-communicable chronic disorders [7]. This also cor-
relates with a greater proportion of total disease burden
caused by disability than from premature death [7]. The
large quantity of data collected and synthesized by GBD
2010 and now readily accessible allows continuing in-
terpretation and further review of any subcategory or
group of interest by outside investigators.

Global Burden of Disease 2010 Study and Dermatologic
Disorders

The GBD 2010 Study included 15 categories of skin
conditions [11•] (Figs. 1 and 2). Although individual
skin disease categories were not associated with a sig-
nificant disease burden, the combination of all skin
diseases ranked eighteenth in DALY rate among all
disorders [11•,12]. Moreover, analyzing only the mor-
bidity component of diseases without mortality, the
combination of all skin conditions ranked fourth in
terms of YLD [11•]. Three skin condition categories
were ranked in the top 10 most prevalent diseases
worldwide: fungal diseases, acne vulgaris, and other
skin conditions combined (an aggregate of 22 less com-
mon skin disorders). An additional 5 skin conditions
were in the top 50, including pruritus, eczema, impeti-
go, scabies, and molluscum contagiousum [11•]. These
results indicate a widespread burden caused by derma-
tologic conditions. Skin disorders demonstrated a bi-
modal distribution, with a peak during adolescence
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(related to the high prevalence of acne) and a second
peak in the elderly (related to increases in skin cancers
and other skin conditions) [11•].

Geographic variation in cutaneous disease burden was
also observed. In the tropical areas of Oceania, sub-
Saharan Africa, Southeast Asia, and tropical Central/
South Americas, skin infections accounted for a much
higher proportion of the overall disease burden compared
to the global mean. Conversely, there was a lower pro-
portion of the total disease burden related to skin infec-
tions in high-income regions of Asia. These variations
highlight the combination of environmental and socio-
economic factors, including access to healthcare, which
contribute to regional differences in disease burden [11•].

There are several major limitations to GDB 2010,
including categorization methods of diseases, sequelae,
and risk factors. GBD 2010 assigns each individual
disease to a single category. For example, melanoma is

included under “cancers” and is thus not included under
“skin conditions” [11•]. Another source of error was the
combination of eczema with other forms of dermatitis,
collectively mislabeled as “eczema” [11•]. As a result of
this classification error, the data suggests that eczema
peaks at age 5, but remains a constant major cause of
DALY disease burden related to eczema from age 20 to
80 [11•]. This is more likely the result of disease
burden caused by other forms of dermatitis.

Although incorporating over 1000 categorized sequel-
ae into the burden caused by each condition, the true
magnitude of disease burden is likely underestimated.
Sequelae of skin conditions are limited to itch and
disfigurement only, discounting the emotional and finan-
cial burden that may be related to dermatologic condi-
tions. For example, the arthritic and cardiovascular ef-
fects of psoriasis and the emotional impact of alopecia
areata are not accounted for by the current GBD model.

Fig. 1 Square pie chart demonstrating global DALYs due to skin
conditions in 2010. Red, blue, and green colors correspond to infective
or parasitic skin disease, non-infective skin disease, and skin neoplasm,

respectively. Color gradation demonstrates annual percent change of
DALYs per 100,000 from 1990 to 2010
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Finally, risk factors for skin disease are extremely nar-
row and particularly do not include UV exposure [9••].
These limitations are areas of potential improvement in
future updates of the GBD.

Research Prioritization

Burden of disease measured by GBD 2010 has been used
to investigate research prioritization [12, 13•]. In a com-
parison between skin condition DALYs and the number of
systematic reviews and protocols published by the
Cochrane Database of Systematic Reviews (CDSR), the
number of reviews/protocols was well matched with
DALYs for only 5 of the 15 skin conditions included in
GBD [13•]. Dermatitis was both the largest source of skin
disease burden and had the most CDSR review/protocol

representation. Other conditions with disease burden were
equally matched with the current research efforts were
melanoma, non-melanoma skin cancer, viral skin diseases,
and fungal skin diseases. Decubitus ulcers, psoriasis, and
leprosy had higher rates of reviews/protocols compared to
their relative disease burden [13•]. This may be related to
the previously mentioned limitations in sequelae calculat-
ed by GBD. Acne, bacterial diseases, urticaria, pruritus,
and scabies had proportionally fewer reviews/protocols
when compared to their significant global disease burden.
The pathology of these common conditions is generally
understood, and there are many effective treatment op-
tions, possibly explaining the disparity between research
efforts and a large disease burden. This approach is broad-
ly applicable to other fields of medicine [14]. In addition,
future investigations will allow investigation of priority-
setting methods for various additional research databases.

Fig. 2 Square pie chart demonstrating USDALYs due to skin conditions
in 2010. Red, blue, and green colors correspond to infective or parasitic
skin disease, non-infective skin disease, and skin neoplasm, respectively.

Color gradation demonstrates annual percent change of DALYs per
100,000 from 1990 to 2010
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Future

The GBD aims to release updated data on an annual basis.
GBD 2013 was partially released in May 2014, and the
remainder is scheduled for release in the fall of 2014, after
which updates will be released annually [15••]. Frequent
updates will allow policy makers and researchers to make
informed decisions about allocation of resources including
information about effectiveness of current policies. The
GBD Study is also providing new insights to the field
of dermatoepidemiology and has the potential to promote
high-quality studies to better inform the burden of various
skin diseases worldwide [16]. The GBD Study is a rich
source of information with the potential to inform epidemio-
logical assessments and, ultimately, improve global health.
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