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Abstract

Black people in the US experience greater atopic dermatitis (AD) prevalence, severity, and
persistence when compared to White people. While very little published literature describes AD
in the Latinx population, additional differences in severity, persistence, and age of onset exist in
contrast to White people. Thus far, genetic polymorphisms associated with increased risk and/or
severity of AD are less common among Black people, so should confer reduced, rather than the
observed increased AD risk, among Black people. Little is known regarding genetic risk factors
in Latinx people. In contrast, there is consistent evidence that socioeconomic, environmental, and
health care factors influence AD prevalence, severity, and/or persistence, and these same risk
factors are more common among racial and ethnic minority populations as a result of racism.
Researchers too often pursue genetic explanations for racial and ethnic AD disparities when the
evidence points to the importance of contextual, rather than genetic, causes of these disparities.
Reframing the prevailing view that innate differences among racial groups are responsible for
these disparities by emphasizing the role of racism and its downstream effects on contextual
factors will be a critical first step towards shrinking these disparities.
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Introduction

Atopic dermatitis (AD, eczema) is the skin disease with the greatest global disease burden
(1). Up to 25% of children and 8% of adults have a current or past diagnosis of AD (2).
Atopic dermatitis contributes negatively to quality of life (QoL) and often leads to hours
of lost sleep at night due to itch (3, 4). In addition to asthma and allergies, some AD
comorbidities include behavior problems in children, depression, anxiety, low self-esteem,
parent-child conflict, cardiovascular disease, and cognitive dysfunction (4-9).

Black and Latinx people with AD experience greater disease burden than White people. The
bulk of the evidence supporting the existence of these disparities is from secondary data
analyses identifying associations between sociodemographic characteristics or exposures
and AD (10-14). While these studies are an important foundation for future research,
conclusions may be difficult to draw from them as contextual and upstream factors that play
large parts in the disparities are not usually captured.

The influences on AD are multifactorial, with genetics, biology, socioeconomic,
environment, and health care access/quality factors contributing. Due to rapid advances

in biomedical science, success of biologic drugs, and identification of genetic risk factors,
researchers have primarily emphasized a biologic lens for the study of racial and ethnic
disparities in AD (2, 15-20). Although genetic risk factors, such as filaggrin mutations,
explain some of the variation in AD within populations, they do not explain differences

in AD risk between racial/ethnic populations, so that racial and ethnic AD disparities

are more likely the result of contextual factors such as socioeconomic status (SES),
physical environment, and health care access and quality (19, 21-24). These risk factors
are determined in large part, but not exclusively, by the more powerful sources of inequity:
structural and individual racism (25). In this review we describe the risk factors that drive
racial and ethnic AD disparities and discuss the implications for research, clinical practice,
and policy.

Conceptual framework

When examining racial and ethnic health disparities, consideration of the contextual factors
that contribute to AD disparities and their inter-relationships is essential (26, 27). We
propose a framework for conceptualizing racial and ethnic disparities in AD (Figure 1),
which is based on documented AD prevalence, severity, and persistence risk factors and
associations and an understanding of how racism can influence them.

Geographical ancestry is often correlated with skin pigment, self-identified racial (e.g.
Black, White, etc.) and ethnic (e.g. African, Mexican, etc.) identity, and genetic variation;
but identified genetic factors that contribute to the risk of AD diagnosis, persistence,

and severity are not known to be tied to darker skin pigment or Black race or Latinx
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ethnicity (21, 28-30). Instead, arguably the largest shared health risk factor among racial and
ethnic minority populations is the experience of racism (structural and individual), which is
inflicted upon people based on their racial and/or ethnic identity (31). In fact, racism has
resulted in racial and ethnic inequities in health care access/quality, SES, and environmental
exposures, all of which have been linked to features of AD, so that these factors can

be conceptualized as mediators of the effects of racism on AD prevalence, severity, and
persistence (32—38). Research, patient care, and policy interventions that involve AD in
racial and ethnic minority populations should be framed in such a way that these factors are
measured or observed directly when possible and considered in the interpretation of results
(26, 39).

Racial and ethnic differences

Differences in AD incidence/prevalence, severity, and persistence exist across racial and
ethnic groups in the US (40, 41). The published literature primarily describes children,

with limited epidemiological data on adults with AD (42). A limitation of many secondary
data analyses describing the epidemiology of AD is that some are designed to specifically
identify atopic dermatitis while others more broadly identify eczema (12, 43). However, the
preponderance of eczema in children is due to atopic dermatitis and we therefore included
both eczema and atopic dermatitis in our review (12). Here we focus on Black and Latinx
communities in the United States because there is more literature describing how racism
shapes social determinants of health (SDOH), which in turn influence AD risk, for these
racial and ethnic populations than others. There are certainly other racial and ethnic groups
that are disproportionately affected by AD, such as Asian Americans, but there is less
published literature spanning the concepts of racism, SDOH, and AD for these other groups.
Varying methods of determining and/or documenting race and ethnicity may affect these
studies’ results. Additionally, information about both the racial and ethnic identities of study
participants is often not collected, limiting our understanding of AD burden among some
populations, such as those who are both Latinx and Black (e.g. Afro-Cuban, Dominican,
etc.). The sparsity of published scientific literature for certain racial/ethnic groups highlights
the importance of pursuing studies that address this gap among all minority races and
ethnicities not covered in this review.

The excess AD burden is better studied for Black people than Latinx people, but has been
described in both populations. Black children are approximately 1.7 to 2.1 times more likely
to receive an AD diagnosis than White children (2, 11, 43). In one analysis, Black children
with AD were more than twice as likely and Latinx children were more than 1.5 times as
likely to have severe AD than White children (12). Black and Latinx children are more than
3 times more likely to have persistent AD compared to White children, and persistent AD is
associated with increased AD severity, odds of an asthma diagnosis, greater AD burden, and
poorer overall health (11, 13). In one study, Latinx children had approximately half the AD
prevalence compared to White children at 5 years of age (8.7% vs. 15.6%), but more than
1.5 times higher prevalence at 15 years of age (14.2% vs. 9.5%); and this observation may
be partially explained by Latinx children being more likely to have late childhood-onset or
persistent AD, and/or reporting bias due to presenting later to a health care provider for their
AD (2, 10, 11, 13, 44).
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Black, Latinx, and White children born outside of the US, or whose parents were born
outside of the US (country not specified), were all found to be much less likely to have

an AD diagnosis (OR 0.43) in one study, but this protective effect disappeared after 10

years in the country (45). Additionally, analyses specifically considering AD across different
Latinx ethnicities and races are lacking, and these groups are often included in a single
Latinx/Hispanic group. This approach obscures heterogeneity among these subgroups, but
some studies have reported that AD incidence is much higher in Puerto Rican children and
much lower in Mexican children than incidence rates reported for Latinx children in the US
(46, 47).

Genetic and biological influences

Some genetic factors have been implicated in AD, though the genetics of AD are complex
and a person can (and often does) develop the disease in absence of identified genetic risk
factors (21). There is also discussion surrounding several AD biomarkers, whether they vary
across race and ethnicity, and if so, whether variations are innate or acquired over time due
to exposures (16, 19, 20).

Genetic analyses that attempt to explain racial and ethnic health disparities are fraught with
limitations, including lumping genetically heterogeneous groups of people into categories
defined by race, a social construct (24, 39). Although genetics are clearly implicated in

AD for some people, there is scant evidence that genetic differences contribute to the
disparities observed among racial/ethnic groups (48, 49). For instance, authors of one study
found increased African ancestry was not associated with increased AD risk in people who
self-identify as African American (21). In contrast, there is growing evidence implicating
contextual factors, so that research should focus on potential influences such as racism

and its downstream effects on SDOH (12-14, 32). It is also important to improve the
racial/ethnic representativeness in studies examining the genetic underpinnings of AD since
genetic risk factors may be important in Black and Latinx populations even if they do not
explain differences in AD risk among racial/ethnic groups. Because these populations are
severely underrepresented in genetic studies, whether and to what extent genetic risk factors
contribute to AD risk within these populations is unclear (50, 51).

Filaggrin mutations

The most well described genetic risk factors for AD are loss-of-function (LOF) mutations
in the genes that produce filaggrin (FLG and FLGZ2), an essential protein for skin barrier
function (2, 48). A sample of children (n=857) with a history of AD underwent genetic
testing for the four most common FL G mutations and Black children were nearly six times
less likely than White children to have any FLG null mutation (48). When present, however,
FLGand FLGZLOF mutations or non-synonymous variants associated with AD persistence
have similar implications for persistent disease in Black or White children (17, 41). Authors
of another study describe the use of array-based sequencing which identified novel FLG
LOF mutations in a small, Black population with moderate-to severe AD (18). Overall,
known FLG mutations appear to be less important with respect to population cause and
attributal risk in Black people with AD when compared with White people and we are
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unaware of any papers describing prevalence of FLG mutations in Latinx people (2). While
work should continue in order to identify genes implicated in the differences in AD risk
within racial and ethnic groups, the preponderance of evidence points to contextual factors
being the major factor in AD disparities among racial and ethnic minority groups.

Transepidermal water loss

Transepidermal water loss (TEWL) is a biomarker that when increased is associated with
increased AD severity due to inadequate skin hydration (52). It is affected by exogenous
factors such as humidity and exposure to chemicals (52, 53). Previous studies suggesting
TEWL may be increased in darker skin involved small sample sizes of participants with
healthy skin whereas another study of participants with AD found lower TEWL in Black
people when compared with White people in spite of greater disease severity (41, 54).
Fewer data exist regarding Latinx people, but TEWL performance appears to be similar
to that observed among White people (55). Because of these conflicting findings and

the potential for exogenous influence, TEWL has significant limitations when applied to
ethnically diverse populations or studies of racial or ethnic AD disparities.

Immunologic phenotypes

Racism

Additional phenotypic differences reported across race and ethnicity in AD include Th2
cytokine signaling pathways and serum immunoglobulin E (IgE) (16, 41). Though a few
studies have reported differences in cytokine activation in skin and/or IgE in blood across
race and ethnicity in people with AD, it is important to note that immunologic phenotypes
—such as those based on cytokine profiles and/or IgE concentrations — can be influenced by
contextual factors that affect their activation or expression (16, 41, 56, 57).

Given the scant evidence implicating genetic differences in AD disparities, it is important

to carefully consider contextual factors as causes of these disparities and one contextual
factor that is shared by minority communities is the experience of racism. Racism is a
system within which a dominant group racializes and categorizes social groups and devalues
and disempowers them based on their perceived inferiority across levels that range from
individual to entire systems (36, 58). Structural racism occurs within and is perpetuated

by systems such as housing, health care, labor, criminal justice, education, and economic
systems in which certain groups (typically White) are provided numerous advantages while
other groups (such as Black and Latinx) are denied access (58). Racism permeates and can
powerfully impact nearly all aspects of life and is known to be a strong negative influence on
health (36).

In the only published study addressing AD and structural racism, Black children in North
Carolina had greater AD severity if they lived in racially segregated neighborhoods than
Black children who did not (59). Severity was not moderated by neighborhood segregation
for White children in the same study (59). This study population was a convenience sample
from a dermatology practice in one geographical area, but their results generally align with
other studies showing lower SES correlates with increased disease severity. This study is
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an important first step in more directly examining the relationship between racism and

AD. No studies to our knowledge have investigated the relationship between individual
racism or other aspects of structural racism and AD. However, robust public health and
epidemiological evidence suggest individual and structural discriminatory forces shape
many aspects of life that are associated with AD prevalence, severity, and persistence,
including socioeconomic status (SES), environment, and health care quality and access (35,
60). This link can also be inferred based on what has been reported more thoroughly in
asthma, a similar, comorbid diagnosis (45, 59, 60). Therefore, understanding the context of
AD risk factors across race and ethnicity, and acknowledging the significant role that racism
plays in the development of these risk factors, will help reframe their implications and
provide the basis for developing and testing interventions aimed at shrinking AD disparities
(26).

Socioeconomic status

Socioeconomic status — which broadly describes a person’s or family’s relative position
in society and their access or capacity to consume/amass resources, wealth, and power

— is well established as contributing to disease rates, severity, and access to health care
for many health conditions (61). Researchers attempt to capture SES using measures such
as income, wealth, education, occupation, housing type, and location of residence (61).
Minority race and ethnicity are strongly correlated with lower SES due to centuries of
racism and discrimination in the US (35). Therefore, Black and Latinx people are more
likely to experience negative disease outcomes that are associated with lower SES.

The relationship between SES and AD is complex as the effect of SES varies depending on
the population and outcome being studied. Higher SES tends to be associated with increased
AD prevalence whereas lower SES is associated with increased severity and persistence
(11-13, 34, 43). These mixed results might be explained by higher SES being a risk factor
for developing AD, but protective against severity because of fewer barriers to accessing
good medical care and implementing consistent and time-intensive home management.
Because people with higher SES have greater access to medical care, they may also be
overrepresented in studies attempting to characterize this association (32, 34).

While we would expect controlling for SES to attenuate the difference in AD risk between
racial and ethnic minority populations and their White counterparts, few studies have
directly examined the effect of SES on racial or ethnic AD disparities (11, 13, 14, 44).
Furthermore, it appears that no study of AD racial or ethnic disparities has simultaneously
controlled for the many dimensions of SES, such as income, wealth, educational attainment,
occupation, and material hardship in order to determine what remaining excess risk for
Black and Latinx people, if any, remains. When adjustment for SES variables does not
fully explain racial or ethnic differences in AD, adjustment for SES may be inadequate
given its multi-dimensional nature. Alternatively, the remaining disparity may be explained
by non-SES contextual factors. One study, surprisingly, found controlling for maternal
education and neighborhood income strengthened the relationship between Black race

and AD incidence and it is important to further understand whether this is an outlier or
repeatable (11).
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Environmental exposures

The environment can influence AD through different pathways including air pollution,
chemical exposures, allergens, psychosocial stress, and other exposures collectively known
as the exposome (33, 62). Exposure to allergens, chemicals, and pollutants in people with an
already impaired skin barrier due to AD may lead to increased AD severity and increased
risk of related allergic diseases (63). Maternal psychosocial stress, which is associated

with increased likelihood of AD in offspring, is not an environmental factor itself but

can be caused by certain neighborhood features (64). Black and Latinx people have a
greater burden of harmful environmental exposures when compared with White people
because of longstanding structural racism, specifically environmental racism and housing
discrimination (37, 65).

Neighborhood and housing

Metropolitan living is a proxy for other exposures, such as increased proximity to roads

and certain air pollutants, and perhaps exposure to violence or crime and the stress that
occurs as a result. Urban/inner-city living was associated with approximately 1.7 times
increased odds of an AD diagnosis, in an analysis across 20 large US cities (43). Other
studies found dilapidated housing, older homes, and communities with garbage on the street
were associated with increased AD severity and unsafe and unsupportive neighborhoods
were associated with increased AD prevalence and severity (12, 14, 59). Alternatively,
studies in more homogeneous populations with respect to race/ethnicity and geographical
ancestry, such as an almost entirely Black population in South Africa, have found reduced
AD risk in rural-residing children in spite of generally lower SES (66). One hypothesis is
that this is due to farm animal exposure. This highlights the potential role of exposures (e.g.
environmental, animals) on incident AD. These initial observations are intriguing but large
gaps remain in our understanding of the relationship between urban environments and AD
risk, and future work should focus on understanding what about these settings are true risk
factors versus associations, and which groups of people within those environments are most
likely to be affected.

Air pollution

The relationship between air pollution and skin health is not fully understood but emerging
evidence suggests that there is an association. The link between pollution and skin health is
biologically plausible as pollutants may trigger innate and adaptive immune responses (53,
67). Airborne exposures to nitrogen oxides, tobacco smoke, benzene, particulate matter, and
other outdoor airborne pollutants are associated with higher AD prevalence and severity,
and concentrations of air pollution vary across race/ethnicity and lower SES people (38, 62,
68). Whether and how the composition of air pollution exposures differs across race and
ethnicity, and also whether/how these differences might contribute to overall disparities in
AD risk remains unclear.

Indoor allergens

Indoor allergen exposures, such as pets, house dust mites (HDM), mice, cockroaches, and
mold that are implicated in asthma risk may also be associated with AD prevalence and
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severity (69-73). There is a substantial body of literature addressing HDM exposure among
HDM-sensitized people and increased risk of developing AD (73, 74). Early dog and other
pet exposures may protect against an AD diagnosis, while later pet exposures in sensitized
people can exacerbate AD (72, 75). A few studies have shown positive associations between
mold exposures and development or worsening of AD (71, 76). In contrast to pets and
HDM, there is surprisingly scant data regarding mice, cockroaches, and mold exposures and
their associations with AD in spite of their importance in asthma being well-described (70,
77).

We do not have enough information to understand the role of most indoor allergen exposures
in AD, nor whether differences in exposures contribute to racial and ethnic AD disparities,
but some (i.e. pests and mold) are more common in low SES settings and this is another
understudied area in which the upstream factor of housing discrimination may contribute

to particular indoor exposures that may increase AD risk among racial and ethnic minority
populations (70).

Chemical exposures

Topical chemical exposures, such as those that occur through personal care products,

can alter the skin pH and trigger inflammation, which may contribute to either onset or
exacerbation of skin conditions such as AD (53). There is evidence, typically via biomarkers
excreted in urine, that Black and Latinx people in the US are disparately exposed to certain
chemicals when compared to White people (78). Black women specifically appear to have
higher exposure to endocrine disrupting chemicals (EDCs), such as phthalates, parabens,
and environmental phenols. Although there are multiple sources of EDCs, this disparity
appears to be due in part to hair care and feminine hygiene products marketed specifically
to this population. Some studies suggest these products may contribute to higher EDC
exposure among Black individuals because they are used at a greater frequency and/or
contain potentially higher concentrations of EDCs. (79) Though the relationship is not well
established with AD, EDCs are implicated in higher incidence and worse asthma in general
populations and the proposed mechanisms include endocrine disruption, altered immune
response, oxidative stress, and/or alterations in the gut microbiome (79).

Staphylococcus aureus

Colonization with Staphylococcus aureus (S. aureus AD) is a risk factor for AD severity,
allergic sensitization, and barrier dysfunction (80). Some emerging data suggests S. aureus
may be more common in low-income urban communities (81). Black children had the
highest rates of positive S. aureus skin cultures in one AD study, which could be due to
different exposures and may explain or be due to, in part, greater disease severity and
persistence within the Black population (80, 82).

Psychosocial stress

Several studies have found positive associations between many types of maternal stress
and increased AD risk in offspring, and a proposed though unconfirmed mechanism is that
stress leads to changes in the hypothalamic-pituitary axis that affect the infant immune
system, resulting in the inflammation seen in AD (33, 64). Upstream factors that may
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contribute to stress include individual level poverty and other aspects of neighborhood
poverty that lead to stress such as barriers to accessing quality health care and transportation,
exposure to violence, and having access to a high quality grocery store (33). Maternal

stress is also associated with increased IgE levels in children who develop AD, and Black
children have the highest IgE levels (2, 64). Additionally, stress has been implicated in
increased AD severity in adults, and the pruritus and sleep disruption AD causes can in

turn further exacerbate existing stressors (83, 84). Studies focused on understanding the role
of psychosacial stressors experienced by Black and Latinx people and their effects on AD
outcomes are needed to better understand mechanisms and targets for intervention.

Health care

Health care quality and access for AD differ across race and ethnicity. Black children are
significantly less likely to see a dermatologist for AD but are three times more likely to
receive an AD diagnosis in that visit, suggesting missed primary care diagnoses (41, 44,

85). One suggested explanation is different disease presentation, but Black people have some
key AD physical exam findings which may even warrant increased likelihood of specialty
referral, suggesting there are other factors at play in delayed diagnoses (41). Differences

in skin findings across race, ethnicity, and skin tone can easily be taught and numerous
representative textbooks exist to address this, but medical, nursing schools, and other health
science schools must include them in their curricula (86-89).

More work is necessary to develop AD instruments that are reliable and valid for diverse
racial/ethnic populations as evidenced by a dearth of AD validation studies specifically
considering race, ethnicity, and skin tone (41). Erythema may be more difficult to assess

in darker skin and AD instruments often underestimate severity in darker skin, with Black
children having up to six times the risk of severe AD than White counterparts after adjusting
for their erythema scores (41).

Across all levels of disease control, Black and Latinx children have higher rates of
emergency department (ED) utilization and are nearly three times as likely to have any type
of health care visit for AD than White children (44, 85). The excess ED use may be due to
several factors including decreased access to specialist care, inadequate primary care access
or management, or poor disease control requiring additional care to achieve and maintain
AD control. More research is needed to determine barriers and preferences regarding health
care utilization across race and ethnicity, and whether PCP bias or other health care system
inequities lead to this disparity.

Many published studies for AD do not report race/ethnicity or only include this

information in a supplement, though the US Food and Drug Administration (FDA) requires
representation and reporting of minority races and ethnicities for clinical trials intended to
lead to drug licensure. Often, the proportion of Black and Latinx participants in studies
does not reflect AD or societal demographics, which is necessary to draw conclusions about
a subpopulation (41). For studies about the general US population, representation of racial/
ethnic groups should be proportionate to reflect the US population whereas studies that ask
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race- or ethnicity-specific questions (which are sparse) should be designed and sufficiently
powered to investigate the specific race or ethnicity being studied.

Clinical & Policy Implications

Though not enough research is dedicated to this topic, there is a clear disparity in AD rates,
severity, and persistence between Black and White people and early evidence suggests there
are disparities between Latinx and non-Latinx White populations. There is a time-urgent
need to correct health inequities globally, including those that are experienced by Black

and Latinx people with AD in the US. More research that is specifically designed to study
disparities and contextual factors in AD is needed and it should tether data to historical
context, and continued efforts to determine what matters and how to measure it will be
essential for maximizing the impact of research in this area (25, 26). Race is an external
marker of many other variables — such as where you live, environmental exposures, SES,
and access to health care — and these must all be accounted for in any analysis attempting to
draw conclusions based on race, ethnicity, and AD. Self-reported race and ethnicity should
be collected and subsequently reported in all publications. Both structural and individual
racism should be measured using survey questions and instruments designed to capture
individual experiences of discrimination and the domains that are influenced by racism (90,
91).

Health care providers should appreciate that there are different presentations of AD and
learn how to recognize AD in all skin tones. Understanding that Black and Latinx people
may have more severe and/or persistent AD warrants appropriate management by the PCP,
increased surveillance when necessary, and appropriate referral to dermatology specialists to
help achieve disease control whenever applicable.

If, in fact, what really contributes most to Black — and Latinx to some extent — people
bearing disproportionate AD burden in the US are the contextual factors rooted in structural
racism, ample opportunities for policy advocacy abound. As new evidence emerges
regarding the role of systemic contextual factors in AD disparities, policy approaches in
economic, health care, and environmental and housing policy could be effective approaches
for reducing AD disparities.

Our review highlights disparities in Black and Latinx populations with AD, gaps in the
literature, and the need to have greater focus on SDOH (and how SDOH may influence the
expression of genetics) to understand and meaningfully intervene on these disparities. There
is much work to be done, but by reframing how we conceptualize the importance of certain
AD risk factors, we will be able to make more progress in understanding and dismantling the
mechanisms that lead to racial and ethnic disparities in AD.
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Abbreviations:

AD
atopic dermatitis

ADD, ADHD
attention deficit disorder, attention deficit hyperactivity disorder

EDC
endocrine disrupting chemicals

FLG
filaggrin

GWAS
genome-wide association study

LOF
loss-of-function

SES
socioeconomic status

QoL
quality of life

us
United States
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Figure 1.
Proposed framework for conceptualizing racial and ethnic disparities in atopic dermatitis.

Geographical ancestry often correlates with skin pigment, self-identified racial/ethnic
identity, and genetic variation that may increase the risk of prevalent or persistent AD in
some populations. Racism is arguably the largest shared health risk factor among racial and
ethnic minority populations. Health care, socioeconomic status, and environment are linked
to features of AD and are therefore conceptualized as mediators of the effects of racism on
AD incidence/prevalence, severity, and persistence.
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Gaps in knowledge and future research directions to improve equity in atopic dermatitis for Black, Latinx, and
other racial and ethnic minority populations.

General AD Research Questions

Racial/Ethnicity Disparities Research
Questions

Intervention Research
Questions

Individual/
personal Racism

-What is the role of individual racism
and AD in prevalence, severity,
and/or persistence?

-What mechanism(s)?

-To what extent does individual racism
explain differences in AD risk between
racial/ethnic groups?

-What interventions are effective
for individual racism?

-Do interventions reduce the
impact of individual racism on
AD risk?

educational status,
wealth

AD risk and by what mechanisms?

Health care -Are there health care provider -To what extent do delayed diagnoses -What interventions are effective
knowledge gaps that lead to delayed and/or differences in treatment or referral | for increasing diagnostic accuracy
AD diagnoses across different skin patterns explain differences in disease across all skin types?
types? severity, persistence, and/or control -What culturally tailored
between racial/ethnic groups? interventions are effective for
-Are there differences in barriers/ increasing access to health care
preferences towards accessing health care | for AD within racial/ethnic
for AD across race and ethnicity? groups?
-To what extent do barriers/preferences
towards accessing health care for
AD explain delayed diagnoses or
differences in AD severity/persistence/
control between racial/ethnic groups?
SES —income, -What aspects of SES contribute to -How much of the association between -Does intervening on SES factors

race and/or ethnicity and AD risk is
mediated by SES?

reduce AD risk disparities?

Neighborhood —
segregation,
poverty/
deprivation,
urbanicity

-Which risk factors associated with
urban/metropolitan living contribute
to increased AD incidence,
persistence, and/or severity?
-What are the associations between
neighborhood socioeconomic
deprivation and AD incidence,
severity, and/or persistence?

-What are the associations between
neighborhood segregation and AD
risk?

-Does urban living explain racial and/or
ethnic differences in AD risk?

-Does neighborhood socioeconomic
deprivation explain racial and/or ethnic
differences in AD risk?

-Does neighborhood segregation explain
racial and/or ethnic differences in AD
risk?

-Do neighborhood interventions —
such as relocating to areas that
are rural, less socioeconomically
deprived, or less segregated —
reduce AD risk?

Psychosocial
stress — including
upstream
contributors

-What is the association between
childhood psychosocial stress and
AD incidence, severity, and /or
prevalence?

-What are the upstream factors that
contribute to psychosocial stress that
is associated with incident AD?

-Do psychosocial stressors explain racial
and/or ethnic differences in AD risk?

-Do culturally tailored
interventions aimed at reducing
parental and/or child stressors
reduce AD risk?

Indoor and
outdoor air
pollution

-Does air pollution cause and/or
exacerbate AD?

-If so, which air pollutants?
-Are some air pollutant mixtures
worse than others with respect to
AD?

-Do differences in air pollution
concentrations, types, or mixtures explain
differences in AD incidence, severity,
and/or persistence among racial/ethnic
groups?

-What interventions within and
outside the home improve air
pollution exposures for people
with AD, and does the AD
improve?

Indoor allergens —
pests
(cockroaches,
mice), dust mites,
fungi (mold)

-What is the association between pest
allergen exposure and AD?

-What is the association between dust
mite allergen exposure and AD?
-What is the association between pet
allergen exposure and AD?

-What is the association between
exposure to fungi and AD?

-Are there differences in exposures

to pest, dust mite, and pet allergens
and exposure to fungi across race and
ethnicity among people with AD?

-Do rates of sensitization to pest, dust
mite, and pet allergens, and fungi differ
across race and ethnicity among people
with AD?

-Do household interventions that
reduce pest, dust mite, and fungi
exposures result in improvement
in AD?
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