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Abstract Atopic dermatitis (AD) or eczema is a chronic inflammatory skin disorder with significant
morbidity and quality of life impairment. Elucidating the epidemiology of AD is important for
understanding disease risk factors and facilitates development of interventions for disease prevention.
This contribution aims to summarize recent developments in the epidemiology of AD, including the US
prevalence, regional differences, and secular trends of disease prevalence, genetic and environmental
determinants, distribution, and determinants of disease severity and health care use for AD.
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Introduction

Atopic dermatitis (AD or eczema) is a chronic inflammatory
skin disorder with significant morbidity and quality of life
impairment. In addition to an exasperating itch-scratch cycle,
AD is associated with numerous comorbidities and a significant
risk of secondary complications, such as infection.!~# Although
considered by many a “minor” disease of childhood, the burden
of disease extends into adulthood as well® and profoundly
affects overall family functioning. It is, therefore, of minimal
surprise that there are tremendous health care costs associated
with AD.®

Observations over the last few decades have found
increasing trends of AD over time, with prevalence distributed
unequally across the globe. Although genetic disposition
clearly plays a role, gene-environment interactions likely
explain much of the international variation in prevalence
rates. Examples of potential environmental modulators include
climactic variation, pathogen exposure, allergen exposure, and
diet, factors which may confer protection, or on the other hand,
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act as risk factors. Further, genetic modulation likely plays a
role in the geographic differences associated with the disease.

Elucidating the epidemiology of AD will facilitate efforts to
identify modifiable risk factors and improve patient health by
preventing future disease. Research over the last decade has
made substantial contributions to this effect. We summarize
recent important developments in the epidemiology of AD,
including prevalence values, genetic and environmental
determinants, distribution and determinants of disease severity.

Prevalence of childhood AD

Until recently, epidemiologic data about AD were lacking
in the United States. In contrast, estimates of AD prevalence
in most other countries were generated from the International
Study of Asthma and Allergies in Childhood (ISAAC). This
international epidemiologic research collaboration provided
a global map of AD, allowing for comparison of prevalence
estimates between different countries by using standardized
methodology.” One study analyzed data from 385,853
participants ages 6 to 7 and 663,256 participants ages 13 to
14 in the ISAAC phase 3 study.” They found a wide variation
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in prevalence values worldwide, from 0.9% in India to
22.5% in Ecuador at ages 6 to 7 years and from 0.2%
in China to 24.6% in Colombia at ages 13 to 14 years.
This study, along with other smaller population- and/or
community-based studies suggest overall higher AD prev-
alence in wealthier, developed nations compared with
poorer, developing nations.”~!7

In recent years, major strides have been made with respect
to the epidemiology of childhood AD in the United States. A
study of Oregon schoolchildren ages 5 to 9 years found AD
prevalence of 17.2% using a self-administered questionnaire
and 11.8% using the question “has a doctor ever said that
your child has eczema?”'® There were limitations of low
response rates in certain regions and the survey was limited
to a single state, which left a number of unanswered
questions about the epidemiology of AD in other pediatric
age groups and other states.

Subsequently, another study used self-administered surveys
0f42,249 households in 1998. Using complex weighting based
on ethnicity and other demographic factors and response bias,
the study was found to be representative of 116,202 individuals,
including children and adults. They found that 17.1% of
individuals had at least one of four eczematous symptoms,
10.7% had empirically defined eczema, and 6% had empirically
defined AD.!® Extrapolation of these prevalence estimates to
the total US population of 296 million in 2005 indicated an
affected population of 31.6 million people with empirical
eczema criteria and 17.8 million people with empirical AD
criteria. This study did not distinguish between children and
adults and did not present prevalence estimates stratified by age,
which precluded definitive conclusions about the prevalence of
eczema or AD in children per se.

In 2010, the first AD prevalence estimates from a true US
population-based study were published. They analyzed data
from 102,353 children ages 0 to 17 from the National Survey
of Children’s Health (NSCH), which randomly sampled
>1800 households in each of the 50 states. This study used
complex weighting based on race, ethnicity, gender, age, etc.
to generate prevalence estimates that were generalizable to
the entire pediatric population in the United States. AD was
defined by a positive response to the question “during the
past 12 months, have you been told by a doctor or other
health professional that (child’s name) had eczema or any
kind of skin allergy?” They demonstrated a 10.7%
prevalence of AD in the United States, with significant
variation between states and districts (8.7%-18.1%).!7
Although limited by the caregiver-reported nature of eczema,
this study provided the first US population-based study of
childhood AD.

It is difficult to compare the previously mentioned
estimates to those from other countries due to differences
in methodology, including varied questionnaires, sampling,
age groups, and scale. The ISAAC phase 1 study (data from
1994 to 1995) sampled more than 7000 US children age 13 to
14 years and found that the United States had the 17th
highest prevalence of AD in the world.?® Of note, the

children were recruited from Chicago and Seattle, which may
not reflect the entire US population and perhaps underesti-
mate the prevalence of AD in the United States compared
with other countries. Nevertheless, the prevalence of AD
appears to be higher in the United States than most
developing countries.

The conventional dogma has been that childhood AD
dissipates or “burns out” as one approaches adulthood.
Epidemiologic data on adult AD in the United States has
been even sparser than childhood AD. International studies
of AD in adults found prevalence ranging from 2.0% to
6.9%,%1725 likely attributable to a combination of methodo-
logic and regional differences.

Recently, a study of adults (ages 18-85 years) from the
2010 National Health Interview Survey randomly sampled
27,157 adults from a nationally representative cohort from
all 50 states and assessed for self-report of eczema using an
in-person survey. The l-year prevalence of eczema was
10.2%,> which was dramatically higher than expected. The
prevalence of adult eczema remained high (9.8%) even
after exclusion of occupationally related dermatitides
(unpublished data).

Is the prevalence of childhood AD increasing?

For the last few decades, evidence has suggested a genuine
increase in the prevalence of AD worldwide.>® The CDC
recently released a report analyzing NHIS data from 1997 to
2011 to assess US trends in the prevalence of eczema, which
was defined as a positive response to the question, “During the
past 12 months, has your child had eczema or any kind of skin
allergy?” Among children ages 0 to 17, the prevalence of
eczema increased from 7.4% in 1997 to 1999 to 12.5% in 2009
to 2011.27 A recent questionnaire-based survey of school-
children ages 7 to 14 in Norway also demonstrated increases in
AD prevalence over time. They compared a 2008 parental
questionnaire (n = 4150) to identical questionnaires distributed
in 1985 (n = 4870) and 1995 (n = 4456), demonstrating an
increase in the prevalence of “current eczema” from 6.4% in
1985 to 13.5% in 2008.28

The above studies have been limited to a single
population, however, which limits generalizability to other
populations. One cannot extrapolate the results of these
studies to the other countries. In fact, recent evidence pooling
data from different centers across the world (as opposed to
single populations) has challenged the notion that eczema
prevalence is increasing. A comparison of ISAAC phase 1
(1994-1995) and ISAAC phase 3 (2001-2003) data showed
that average prevalence changes were generally small, with
prevalence in the 13 to 14 age group leveling off or
decreasing in areas with previously high AD prevalence.? In
comparison, AD levels in developing countries continued to
increase for the 13 to 14 age group, and AD levels in the 6 to
7 age group showed consistent increases for most centers.
This may suggest a finite number of individuals are
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susceptible to atopic dermatitis, and therefore, areas of
previously high prevalence are now leveling off.>® A recent
systematic review also reveals no clear trends in the
worldwide incidence and prevalence of AD from 1990 to
2010, but did provide evidence for prevalence increases in
areas of Africa, Eastern Asia, and areas of northern Europe,
including the UK.3® Overall, there was inadequate study
coverage worldwide, with the existing evidence complicated
by a large variety of outcome measures and varying disease
definitions used across different studies. If AD is truly
increasing, a variety of factors, such as the rapid demo-
graphic transition of developing nations, vaccination cam-
paigns, modernization, improving sanitation, and increased
use of western medicine and antibiotics may play a role.
Further, the secular increase of AD prevalence across the
world is likely not related to genetic factors alone.

Determinants of childhood AD

Studies over the last few decades have revealed racial
disparities in the expression of AD. A study in 1995
examined racial disparities in 693 London schoolchildren
ages 3 to 11. The group administered parental surveys and
employed dermatologists to independently examine each
child, attempting to account for bias that may be present in
self-reported surveys. They found that London-born black
children of Caribbean descent had a higher prevalence of AD
than white children.?! This study was limited to only black
children of Caribbean descent in London, and may therefore
not be generalizable to most other populations.

Subsequently, the aforementioned US population-based
study, which analyzed data from the NSCH, also found that
African-American/black race was significantly associated
with higher prevalence of AD, even after controlling for
several potential confounding factors, such as household
income, health insurance coverage, and parental education
level.!” Similarly, eczema severity was worse in African
Americans/blacks and Hispanics.?? One study found that
blacks and Asians in the United States had increased health
care use for AD, as they had higher numbers of pediatric
visits dedicated to AD compared with whites.?3 Other studies
also suggested that African Americans/blacks may be prone
to more severe disease compared to Caucasians/whites.3*3>

The reasons for these racial disparities are unclear. Perhaps
there exist differences in genetic susceptibility between races,
as studies have found that filaggrin mutations have signifi-
cantly lower prevalence in black populations.>*—8 Some
authors posited there is greater transepidermal water loss
(a sign of defective barrier function), higher immunoglobulin
E (IgE) serum levels, and larger mast cell granules in African
Americans.>* Future rtesearch regarding the expression,
distribution, and characteristics of AD in minority populations
is needed. This would allow for a better understanding of the
underlying disease processes and may lead to improved
targeted interventions for these populations.

Evidence also suggests a slight preponderance of AD in
women. A 1996 study examined 3000 school children (age 7)
in Denmark, Germany, and Sweden.!* The researchers
administered parental questionnaires in public and private
schools in representative cities of each country, finding that
girls more often had flexural AD, compared to boys.'* Of
note, this study was limited to a single age group among
schoolchildren. The ISAAC phase 3 study evaluated more than
1 million children in numerous countries worldwide in two
distinct age groups (6—7 and 13—14) and also demonstrated
that “current eczema” was higher in girls than boys, especially
for the 13—14 age group.” The authors suggested that
misclassification of irritant or allergic dermatitis, which may
be more common in girls (secondary to earrings, bracelets,
necklaces, etc.), may be responsible for these reported gender
disparities.” Even so, increased irritant reactions may be
attributable to AD, as there is a lower irritant threshold.3%-4°

Several studies found no associations between gender
and AD.%!7#! Multiple US population-based studies found
no association between gender and AD.!7#! Similarly, a
questionnaire-based study of 12,323 schoolchildren ages 7, 12,
and 16 in Singapore, found no differences of AD prevalence
by gender.” This was a nonpopulation based study, which may
not be generalizable to the entire population. The differences
between these studies may be related to regional or racial/
ethnic variation in gender association.

Differences in socioeconomic status appear to be key
determinants of AD prevalence. In 1994, a national birth
cohort study in the UK analyzed the influence of “social class”
on the prevalence of AD. They followed up on 8279 children
at ages 7, 11, and 16, examining the prevalence of parental-
questionnaire reported AD, validated by a general physical
exam by experienced school medical officers. They found
higher prevalence of AD in advantaged socioeconomic
groups.*? This study was limited by the reliance on school
medical officer definition of AD. Subsequently, a 2004 study
of 4947 children ages 13 to 14 in Cape Town, South Africa
found no association with socioeconomic status using the
self-administered ISAAC questionnaire.** These findings,
however, were limited by significant reporting and diagnostic
biases, as the authors reported a variety of language barriers
that may have made it difficult for study subjects to understand
diagnostic terminology. The previously mentioned study of
children from NSCH also found higher prevalence of caregiver-
reported AD associated with increased household incomes,
higher education levels, and smaller family sizes.!” Finally, the
prevalence of AD levels appears to be higher in wealthier,
developed nations.””!7 Together, these findings support a
harmful role of a higher socioeconomic status in AD. Future
research is needed to determine whether these differences
are related to behavioral factors or health care disparities.

Other possible risk factors of uncertain significance
include maternal history of atopy and lower birth order.®44
In addition, urban and metropolitan living may be associated
with AD,'7*> which may have significance as a part of the
broader “hygiene hypothesis,” as discussed in detail below.
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Genetic epidemiology of AD

The recent discovery of filaggrin gene (FLG) mutations
being associated with AD provides support for the role of
genetic predisposition for AD. FLG is a protein that binds to and
aggregates the keratin cytoskeleton, ultimately allowing for a
condensed protein-lipid epidermal barrier.*® FLG plays a vital
role in skin barrier function, allowing for protection against
environmental insults and minimal transepidermal water loss.
When FLG mutations are present, however, skin barrier function
is suboptimal and skin becomes vulnerable to insult by irritants
and/or other environmental factors. Multiple meta-analyses
subsequently demonstrated that FLG mutations are powerful
predictors of the development of AD, and are also associated
with increased severity and persistence of disease.*”~4°

Further, it has been suggested that impaired barrier function
allows for increased transepidermal penetration of allergens
and resulting sensitization, which appears to play a role in the
“atopic march” toward asthma and other atopic disease.’ This
is supported by FLG only being associated with asthma in the
presence of AD.*® FLG mutation is even more strongly
associated with eczema herpeticum, supporting the role for
defective skin barrier function against infections.>!

The two most prevalent loss-of-function FLG gene
mutations, R501 X and 2282 del4, along with several other
less prevalent mutations, are present in approximately 10% of
people of European origin.*®32 It is not surprising, therefore,
that people with AD have particularly high prevalence of FLG
mutation. Small, nonpopulation-based cohort and/or cross-
sectional studies of patients with AD have demonstrated
varying prevalence of FLG mutation worldwide, ranging from
26% in Northern China,>3 25% in Japan,>* 15% in Denmark,>>
21% in Germany,>® to up to 46% in the UK.>7 This sharp
contrast in prevalence between regions may be in part due to
selection biases secondary to patient recruitment from
outpatient hospitals and other health care settings, which
may select for more severe cases. Different populations do,
however, appear to have their own unique mutation spectra.>?
It has, therefore, been suggested that new FLG-null mutations
likely arise after one population has split away from another.>?

A recent longitudinal cohort study examined the prevalence
of filaggrin mutations in US children. Eight hundred and
fifty-seven children with AD who were enrolled in the Pediatric
Eczema Elective Registry (a postmarketing study of pimecro-
limus in children age 2 or older) provided DNA samples from
saliva, and the authors found that 16.3% of children possessed
one or more FLG-null mutations.3¢ This nonpopulation-based
study was also prone to selection biases, as those with a certain
genotype may have been preferentially enrolled.

A population-based design in the UK to attempted to
generate accurate prevalence estimates. Eight hundred and
eleven children ages 7 to 9 were recruited from a population
cohort and assessed for the prevalence of AD along with the
presence of 5 common FLG mutations. Overall, 14.2% of
children carried one or more FLG mutations. Of AD cases,
18.4% carried 1 or more mutations compared to 12.9% of

control subjects.>® Subsequently, a population-based study of
3301 preadolescent children (aged 11-14) extracted from a
longitudinal cohort in Sweden demonstrated that FLG
mutations were found in 7.3% of children; 13.5% of children
with AD had at least one mutation, compared to 6.5% of
children without AD.>° Because many children are affected by
AD at an earlier age than accounted for by the above studies,
and may therefore have “grown out” the disease, estimates
including earlier age groups may be even more helpful.

Of note, the prevalence of FLG mutations is significantly
lower in black populations. Researchers have found that the
two most common FLG mutations (R501 X and 2282 del4)
were absent in a sample of 124 North Africans.® It has also
been demonstrated that 27.5% of white children with AD had
FLG loss-of-function mutations, as opposed to only 5.8% of
African American subjects with AD.3® A subsequent study by
the same group compared the prevalence of FLG mutations
between white and African American children with AD and
asthma, finding that 4.7% of African Americans in the cohort
had any FLG mutation, as opposed to 18.8% of whites.?’
These findings suggest that there may be different genetic
profiles in different demographics. More importantly, it
suggests that FLG may not be the only genetic modulator
in effect.

FLG is the strongest genetic association found to date, but
other genes likely play key roles. A 2010 review paper reported
a total of 46 genes that have been demonstrated to have an
association with AD.®° Some genes were found to be involved
in antigen presentation and immune response, including CD14,
interleukin-4 receptor, toll like receptor-2 (TLR-2), etc.; others
were involved in cell signaling/movement, including brain-
derived neurotrophic factor (BDNF), chemokine (C-C motif)
ligand 5 (CCL-5), interleukin-5, etc.®® One study found that
11.5% of 78 patients with AD had a TLR-2 polymorphism,
compared to 2.5% in a control group. Patients carrying this
specific gene variant were found to have more severe disease. !
Later studies demonstrated that impaired TLR-2 expression
decreased the secretion of certain inflammatory cytokines, such
as interleukins-6, 8, and 2 B,°%%3 suggesting that this may
contribute to the increased susceptibility to secondary skin
infections with staphylococcus. Similarly, six of 27 AD
patients in Japan had a specific polymorphism in the IL-4 R
gene, compared to 0 of 28 non-AD controls,** although the
mechanism of action of this variant is unknown. A recent study
found that a missense single nucleotide polymorphism in the
human gene MATT confers a small, but significant, increase in
AD risk.® It is likely that a combination of genes involved in
the innate and adaptive immune system and skin barrier
function interact to produce the phenotype of AD.

Environmental epidemiology of AD

The striking variation of AD prevalence between
countries”?® and even states within the United States!’
suggests that there are environmental factors that trigger or
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flare the disease. Some authors have proposed that this may
be due to higher numbers of metropolitan centers with
increased pollution.!” Alternatively, there may be lower
exposure to microorganisms in the soil of metropolitan areas
compared to their rural counterparts. There are likely a wide
variety of factors that cause variation in prevalence of AD
from one region to another, such as microbial exposure,
dietary habits, or even environmental factors, such as climate
and indoor/outdoor environment.

A recent study analyzed data for 91,642 children ages 0 to
17 years from the NSCH. They found that American
children born outside the United States had significantly
lower odds of developing AD compared with those born in
the United States.®® There was an additive protective effect
against AD when the child and parents were born outside the
United States. This suggests that behavioral practices in
different cultures and ethnicities, such as diet, influence
expression of AD. One of the most intriguing findings was
that prolonged residence in the United States for 10 years or
longer was associated with increased risk for AD. This
suggests that prolonged exposure to environmental factors
within the United States and perhaps other exposures related
to acculturation trigger or aggravate AD. Previous studies in
Italy, Israel, and Australia also showed lower prevalence of
allergic disease in immigrants compared with native-born
persons in those countries.®”~70

Climate factors are a particular example of environmental
factors that may play a role in AD. There is significant variation
of climate factors between states and countries, which might
account for varying AD prevalence. Researchers have provided
evidence for the influence of climate factors on the statewide
variation of the prevalence of AD.*! They performed analyses
of merged data from the 2007 to 2008 NSCH and climate
factors for the preceding 1 to 2 years from the National Oceanic
and Atmospheric Administration. They found significantly
lower AD prevalence in areas with higher relative humidity,
higher mean temperatures, less indoor heating, higher
ultraviolet (UV) index, and lower precipitation. It is possible
that higher humidity improves skin barrier function.”!”> In
addition, studies have in fact shown that vitamin D deficiency
may contribute toward atopic disease.”>~7> As such, it is
possible that greater exposure to UV light enhances cutaneous
photoimmunosuppression and synthesis of vitamin D,”3
thereby lowering the risk of AD.

There are likely complex gene-environment interactions
that account for the waxing and waning and often variable
course of disease. Filaggrin protein appears to be modulated by
the environment, possibly amplifying AD risk.”® Studies in
hairless mice show that transfer from a high to low humidity
environment may reduce the expression of filaggrin. In
humans, areas of the skin that are more exposed to the
environment (the cheeks and back of hands) tend to be
preferentially affected in those with filaggrin mutation.”®
Future studies are needed to better understand the role of
gene-environment interactions in AD and what effect they
have on varying prevalence of AD worldwide.

Hygiene hypothesis

The prevalence of AD appears to be higher in wealthier,
developed regions, such as the United States, UK, Japan,
Australia, and New Zealand, as opposed to developing
regions, such as India, China, Iran, and areas of Africa.”!”
This suggests that some environmental exposures may be
harmful toward the development of AD, while others may
protect against disease. One example of such protective
exposures is early life exposure to certain infections and/or
microbial exposures.”” This is known as the “hygiene
hypothesis,” which posits that early life exposures steer the
immune system away from a proallergic or inflammatory state,
thereby decreasing the risk of AD and allergic diseases. It may
be that residents of developing countries are exposed to
unhygienic exposures, which account for regional differences.

Multiple systematic reviews demonstrated evidence that
exposure to endotoxins, helminthes, farm animals, dogs,
unpasteurized milk, and early day care is protective against
AD.7880 In a case—control study, a single episode of
varicella-zoster virus (chickenpox) infection in childhood
decreased the odds of subsequent AD.®! This protection
existed in cases occurring up to 8 to 10 years of age, not just in
the first year of life. A subsequent study reported that
varicella-zoster virus (chickenpox) infection up to the age of
8 years is associated with subsequently decreased total IgE
levels, peripheral blood lymphocyte, monocyte, and basophil
counts,®> which supports the theory that a change in the milieu
of the immune system subsequent to microbial exposure
protects against subsequent allergic disorders. These studies
emphasize that potentially protective and/or harmful exposures
should not be viewed as “all or nothing.” Rather, it is necessary
to model the age on onset and duration of exposure, which is
a key concept of life-course epidemiology.

Of note, not all microbial exposures increase the risk of
AD, and some studies found infections, such as respiratory
syncytial virus that may actually increase the risk of
disease.®!"8> Further work needs to be done to elucidate
which types of infections confer protection against AD and
to determine whether such protection is also conferred by
nonpathogenic bacteria.”®7?

Severity of AD

Little is known about the distribution and determinants of
AD severity in the United States and abroad. A recent study'
examined the distribution of parentally-reported AD severity
in US children ages 0 to 17. Using data from the NSCH, they
found that 67% of children had mild, 26% had moderate, and
7% had severe disease throughout the country. There was
also significant statewide-variation of the distribution of AD
severity with highest prevalence of severe disease in
Northeastern and Midwestern states.3? It is noteworthy that
the distributions for the prevalence of AD overall and severe
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AD were distinct. Further, some of the factors that were
associated with severe AD were different than previously
demonstrated associations with AD prevalence. For example,
older age, lower household income and lower paternal/maternal
education level were all associated with severe AD. In contrast,
younger age, higher household income and higher parental
education level were all associated with higher prevalence of
AD. Together, these studies suggest that there may be different
factors that drive the severity of AD in the US population.

Previous studies in the UK found varying distributions of
AD severity.8®%7 One study using a novel eczema severity
score found that 82% had mild, 12% moderate, and 6%
severe disease.®® Another study using clinician assessment of
severity found 84% mild, 14% moderate and 2% severe.®”
The different distributions may reflect population-based
differences of eczema severity between the United States and
UK and/or methodologic differences.

AD severity is multifactorial, including the subjective
impact of itch, extent, and distribution of AD lesions and the
effects of a variety of related comorbid health disorders. Until
recently, there were few validated and well-accepted measure of
severity and other outcomes in AD. This gap has contributed to
arelative lack of data on the epidemiology of AD severity in the
United States and abroad. Fortunately, recent attention has been
given to forming a consensus about the best outcome measures
for AD, which is known as Harmonizing Outcome Measures of
Eczema (www.homeforeczema.org). Future research is needed
to better understand what drives the severity of AD in the
United States and abroad.

Health care use for AD

AD is often considered a minor “skin problem” without
major associated health care costs. In reality, the economic
burden of AD is comparable to other chronic diseases, such
as emphysema, asthma, epilepsy, and psoriasis.®®® Studies
estimating the total national cost of AD in the United States
have ranged widely, from $364 million to $3.8 billion US
dollars per year.® These estimates are based primarily on
direct costs related to medical attention and treatment.

There are a number of “hidden” costs that have not been
addressed in previous studies. A recent US population-based
study from the NSCH found that children with AD, particularly
severe disease, have a higher number of chronic health
conditions, poorer overall health, more sleep impairment and
higher rates of asthma, hay fever, food allergy, visual problems,
recurrent ear infections, and dental health problems.! Another
US population-based study from the NSCH found that children
with AD have a higher number of mental health comorbidities,
including depression, anxiety, attention deficit disorder or
attention deficit hyperactivity disorder, conduct disorder,
opposition defiant disorder, autism, and developmental
delay.> AD has also been found to be associated with a slew
of extra-cutaneous infections, including strep throat, other
sore throat, head or chest cold, influenza/pneumonia, sinus

infections, recurrent ear infections, chickenpox, urinary tract
infections,? obesity,® and epilepsy.®® It is therefore
not surprising that children with AD also had significantly
increased health care use, including medical, mental, dental,
and therapy related services, and frequently sought specialist
care.! Children with severe disease had even more
comorbidities than those with mild to moderate disease.!

Previous estimates of the cost of AD failed to include the
costs of the multitude of comorbid disorders mentioned above,
as well as many other indirect costs of disease.®°! A British
questionnaire-based study of parents of children with AD
examined their use of medical services and found that indirect
family care costs accounted for 36% of total disease cost,
including changes in the home environment, purchase of
over-the-counter medications, transport costs, and salary
loss.”? Because these indirect costs are often not included in
estimates, the cost of AD is likely much greater than previously
reported.® Given the increasing prevalence of AD and rapidly
growing population in the United States, the state- and
nation-wide costs of AD are likely to skyrocket. Increased
support for research into preventative and more effective
therapeutic modalities for AD is therefore indicated. Such
research has the potential to dramatically reduce the economic
and social burden of the disease.

Conclusions

Significant strides have been made in recent years on
understanding the epidemiology of AD. Although the
prevalence of AD has been steadily increasing over time,
we now know that some developed nations with high disease
burden appear to be leveling off, an intriguing finding with
unknown implications. Recent population-based and other
wide-scaling studies have confirmed the influence of
socioeconomic status on the prevalence of AD, while also
revealing that the determinants for severity of disease are
distinct from those of prevalence, including lower household
income, lower paternal/maternal education level, and older
age. In addition, we are beginning to expand our research to
account for demographic populations that have been sorely
neglected; for instance, African-American/black populations
tend to have greater burden of disease, more severe disease,
and a different genetic profile. The powerful influence of
genetics has been demonstrated by the recent discovery of
the filaggrin mutation, showing that genetics interacts with
the environment to modulate the expression of the disease.

The challenge that remains is to build on this information
and eventually attempt to develop interventions for disease
prevention and to reduce the public health burden of disease.
The association of AD with higher socioeconomic status raises
intriguing questions about whether specific modifiable risk
factors are present. Given the substantial economic costs of AD
and the added “hidden” burden of associated comorbidities,
continuing efforts to understand risk and exacerbating factors
for AD should be a top priority.
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