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Key Messages

o US epidemiologic data suggest that rates of food allergy and food-allergic sensitization are disproportionately high among historically marginal-
ized groups—particularly, non-Hispanic Black Americans—likely owing to systematic racism and other discriminatory social processes.

¢ US epidemiologic data indicate that food allergy management tends to be suboptimal among patients with lower socioeconomic status.

* When conducting clinical trials for food allergen immunotherapies and prevention interventions, care should be taken to recruit and retain
participants who reflect the full socioeconomic and demographic diversity of the affected population.

* When implementing clinical food allergy risk assessment algorithms and advancing food allergy prevention efforts (eg, early introduction
of allergenic solids), providers should work to ensure equitable implementation across socioeconomic strata.

* When incorporating emerging technologies such as telehealth visits into the clinical workflow, providers should be attentive to ways in
which their implementation might exacerbate socioeconomic disparities in health care delivery and outcomes.

o Efforts at the clinical level to support equitable care for children and adults with FA should be supported by advocacy at the individual,
community, and society levels to address social and structural factors that lead to health inequities.
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Results: Socioeconomic status (SES) is a complex concept that encompasses not only economic resources (eg,
income, wealth) but also a person’s social, economic, and political power and standing, each of which can affect
health. However, in many studies of individuals and families with FA, assessment of SES has been limited and
often a respondent’s membership within a racial and ethnic group is used as a proxy for low SES. As a whole,
findings from US population-based studies indicate a consistent trend: those who self-identify as non-Hispanic
Black, and to a lesser extent other subpopulations who identify as being of non-White race and ethnicity, experi-
ence a greater burden of food-allergic sensitization and disease including higher rates of emergency health care
utilization and food-induced anaphylactic fatality as compared with those identifying as non-Hispanic White.
Conclusion: Reports of FA management and outcomes highlight inequities among specific low SES populations in
the United States. Clinicians can and should act to reduce inequities by engaging more diverse populations in clini-
cal research, equitably implementing FA risk screening and prevention, thoughtfully using emerging technologies
to ameliorate disparities based on SES in health care delivery and outcomes, and advocating for social change.

© 2022 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.

Introduction

In recent years, immunoglobulin E (IgE)-mediated food allergy
(FA) has become a major public health concern’ affecting millions of
children and adults around the world. In the United States, an esti-
mated 8% of children and 10% of adults have at least 1 FA, imposing a
substantial population-level burden of disease.”* However, emerging
data suggest that this burden is heterogeneous and differs consider-
ably across age,* sex,” geographic,® racial,” ethnic,® and socioeco-
nomic? strata. The specific goal of this review is to characterize the
burden of FA in North America across various socioeconomically dis-
advantaged populations—with a focus on providing context for the
practicing clinicians who care for them.

Socioeconomic Status and Health Outcomes

Socioeconomic status (SES) is understood to be a key predictor of
a person’s physical and mental health and educational achieve-
ment.'® At the individual level, SES as a measure of absolute poverty
has been associated with health and educational achievement, and
low SES has been identified as a risk factor for economic and social
deprivation at the community and societal levels.'! Socioeconomic
stratification has been found to correlate with risk of disease, disabil-
ity, and death across major racial and ethnic groups in the United
States and arguably lies at the root of these differences.'>'?

These differences in health and well-being are observed through-
out the life course,'* as SES has been found to affect nearly every
aspect of life in the United States. This begins with birth outcomes
and childhood household- and community-level factors, which have
a broad influence on educational opportunities, work and career
options, outlets for leisure, availability of neighborhood-level resour-
ces, including green space and healthy food, absence of adverse envi-
ronmental exposures, and access to adequate and quality medical
care. As a result, considerable research has identified the presence of
historically pervasive and prolonged health disparities that are
caused and compounded by SES.'>"!”

If we are to address these deep inequities in our society, greater
efforts to better understand how SES affects population patterns
leading to health disparities are needed. Although we know that an
individual’s SES can affect their health outcomes and health care
access,'®° knowing more about the specific ways that health and
disease are patterned across SES strata can inform how best to frame
future research and interventions,?! starting with who should be
included in research studies.

Understanding Socioeconomic Status

SES has been defined and described as a complex concept that
encompasses not only economic resources, including income, wealth,
and home ownership, but also a person’s social connectedness and
economic and political power and standing.’>**> Each of these

components can influence a person’s health at all levels of the socioe-
cological model (eg, individual, household, neighborhood, society) by
different pathways.

Because the impacts of SES extend across the life course and gener-
ations, its effects on quality of life and the lived experiences of individ-
ual patients can be profound. Poverty reflects these interwoven
physical and psychosocial variables and their collective impact on indi-
viduals and communities.'® In the US context, poverty—or the state of
having insufficient material resources to maintain physical and mental
well-being and protection from the elements—is often estimated
using thresholds of household income that vary based on family size
and region.?*?® Although we know something about the complex con-
nection between poverty, SES, and health, because researchers do not
have access to data related to poverty or SES for the populations they
observe and study, largely because these constructs are multifactorial
and many relevant variables are not assessed or well understood, race,
ethnicity, income, occupation, and educational attainment are fre-
quently used as proxies for SES. Table 1 contains a list of currently rec-
ommended measures for assessment of these constructs. However,
when these data are available, because there is no standardized
method for measuring SES, researchers use a variety of approaches to
define SES in their studies making comparisons difficult.”> New defini-
tions, reconceptualizations, and measurement tools for SES and pov-
erty are needed as understanding about these concepts continues to
evolve, as has language to describe different racial and ethnic groups
(ie, Black, Indigenous, and People of Color [BIPOC]).

Among those with FA, economic and social deprivation require
further clinical consideration, particularly because FA can contribute
to further social isolation and deprivation, which could increase both
its economic and psychosocial burden.”® The connection between
and impact of economic resources and food consumption is vital and
encompasses issues of food security, availability, quality (including
access to allergenic-free food), and the experience of hunger and its
connections to climate change.*>3! As economic circumstances
become more precarious, individuals increasingly experience addi-
tional adverse environmental exposures in their homes, neighbor-
hoods, occupations, and relationships that increase the burden of FA
and result in the cumulative embodiment of deprivation.>?

However, in most previous studies of individuals and families
with FA, assessment and analyses of SES have been limited. Histori-
cally, US data reporting health differences across groups with FA
have been stratified only by racial or ethnic groups, and much less
frequently by other factors associated with SES (eg, household
income, educational attainment).?” For instance, data are mostly lack-
ing regarding how each of these factors acts as independent predic-
tors of adverse health outcomes among children and adults with FA.

It is for the above-mentioned reasons that much of the rest of this
review focuses on associations between race and ethnicity on FA out-
comes, as these other factors constitute important and widely
reported indicators of SES in the US context. However, we do
acknowledge the need to collect, track, and analyze factors related to
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Recommended Practices for Assessing Socioeconomic Status, Race, and Ethnicity in Health Research

Indicator

Recommended surveyAssessment methodology*®

Source of recommended survey questions

Educational attainment”

Annual household income”

Occupation”

Family size and relationships

Race and ethnicity?”

Assess in single years completed up to 5+ years of college

Assess whether individual obtained a high school diploma or GED;
including associates, bachelor’s, and postsecondary degree
attainment

Assess individual income and household income

If feasible, income information should include measurement of total
income, earned or unearned, from specific sources (eg, wages or
salaries, dividends interest, social security, unemployment insur-
ance, disability income)

Assess by 2 standardized questions, one for occupation and another
for industry

Consider asking participant to briefly summarize their work tasks
and employer

Assess information on the number of individuals residing in the
respondent’s household and household composition during the
past year; these data are crucial for derivation of poverty status
using federal- and state-level income cutoffs

Assess participant race and ethnicity in @ manner that permits har-
monizing data with census data and other federal data sets that fol-
low the Federal 1997 OMB standard

Permit selection of multiple categories of the following (at a mini-
mum): White; Hispanic/Latino/Latinx; Black/African American;
Asian; American Indian/Alaskan Native/Indigenous; Middle Eastern
or North African; Native Hawaiian or Other Pacific Islander; Other

US Census Bureau American Community Survey

US Centers for Disease Control and Prevention Behavioral Risk Factor
Surveillance System

US Census Bureau American Community Survey

US Census Bureau American Community Survey

US Census Bureau Combined Race and Ethnicity Question with
checkboxes

Allow participants to write-in specific racial and ethnic groups

Abbreviations: GED, general educational development; SES, socioeconomic status.

*These recommendations are published by the National Center of Vital and Health Statistics, within the United States Department of Health and Human Services.?®

PThese SES indicators are often referred to as the “Big 3.”

systematic socioeconomic disadvantage. Until then, attempts to
understand the impact of SES on health outcomes through data on
race and ethnicity will be necessary though insufficient.

Although uncomfortable for many to acknowledge, it is a historical
fact that the United States was founded as a settler colonial state and
an active participant in the trans-Atlantic slave trade, which brought
approximately 10 to 12 million enslaved Africans to the Americas. In
their quest to dominate indigenous American peoples and maintain
political power, European-American elites imposed a racial hierarchy
that discriminated against “non-White” residents in many ways.>> As a
result of this well-documented history of systemic racism and other
related social dynamics (eg, discrimination, differential ability to accu-
mulate wealth and transfer it intergenerationally, social stratification,
and geographic segregation resulting from exclusionary zoning policies,
ie, red lining), race and ethnicity have come to be important predictors
of disease outcomes in the United States,** including atopic conditions,
such as FA. However, it is crucial to acknowledge that race is not rooted
in biology but rather is a nonbiological categorization system based on
a combination of personal identity and phenotypical indicators.

When considering associations between race and health outcomes,
it is crucial that race be understood as a social construct—as indicated
in Figure 1—because many, if not all racial differences in health out-
comes are likely caused by structural and socioenvironmental determi-
nants, including differential treatment by institutions and individual
actors within the health care system itself.>>~’ Race must not be mis-
construed as having an essential biological or genetic basis, because it
is socially constructed in a specific way based on national context. A
corollary of this is that analyses of specific racial and ethnic health dis-
parities may be somewhat limited in their international applicability.>®
However, in the United States, historical patterns of racism, discrimi-
nation, and migration have rendered race (and ethnicity) an important

indicator of health outcomes, including SES, which is why race (and
ethnicity) are highlighted throughout this review.

Ethnicity, a separate social construct apart from race, refers to social
groups with shared cultural origin.*° The US Census Bureau® distin-
guishes Hispanic and Latino ethnicity from race and defines ethnicity
as the heritage, nationality, lineage, or country of birth of the person or
the person’s parents or ancestors before they arrived in the United
States. Consequently, US residents identifying as Hispanic and Latinx
may identify as any race, leading to the most often used racial and eth-
nic categories of non-Hispanic White, non-Hispanic Black, and non-
Hispanic Asian. However, the term “Latinx” has emerged recently as a
gender-neutral term for persons of Latin American ethnicity.*!

As clinicians, it is important to be knowledgeable about this history
and about a patient’s self-identified race and ethnicity and to acknowl-
edge how these constructs have been used as proxies for SES and may
influence (consciously or unconsciously) the provision of clinical care,
conduct of research, and ultimately, patient outcomes. Of course, this is
not a substitute for the role that clinicians can and should undertake as
advocates for their patients at the individual, community, and society
levels—not only to ensure that they get the information and care they
need but also to advance the necessary upstream social and structural
changes that can help eradicate health disparities and lead to improve-
ments in health and well-being for children and adults with FA, irre-
spective of race, ethnicity, or SES. Certainly, changes that clinicians can
make at the individual patient level cannot fully address the broader
systemic inequities in environmental exposures, which are stratified
across SES. In contrast, systematic efforts to identify and address the
adverse structural and social determinants of health that tend to cluster
in communities with lower SES are needed if we are to ever address
these underlying reasons for why under-resourced communities lack
resources and experience differential FA outcomes.
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Figure 1. Conceptual model of how an individual’s race and ethnicity may influence their food allergy outcomes, incorporating structural and social determinants of health. Adapted

from: https://www.aafa.org/asthma-disparities-burden-on-minorities.aspx.

Racial, Ethnic, and Socioeconomic Differences in Food Allergy
Prevalence

In the past 20+ years, US population-based studies indicate a con-
sistent trend: those who self-identify as non-Hispanic Black, and to a
lesser extent other subpopulations who identify as being of non-White
race and ethnicity, experience a greater burden of food-allergic disease
compared with those who identify as White. This includes elevated FA
prevalence rates and more frequent utilization of health care resources
for FA.*? The disproportionate burden of FA on non-Hispanic Black and
other populations, who on average experience lower SES in the US
context, is consistent with epidemiologic data from other related
atopic disease states (eg, asthma,*>** eczema,***® and environmental
allergies).”” A summary of this epidemiologic evidence follows.

The first national population-based effort to estimate FA preva-
lence and temporal trends was undertaken by Sicherer et al®*>* in
1997, 2002, and 2008 using random-digit-dial surveys. Although the
first of these 3 surveys did not assess respondent race and ethnicity,
the second survey estimated the prevalence of seafood allergy to be
much higher among non-Hispanic Black respondents, relative to their
non-Hispanic White counterparts (3.7% vs 1.9%, respectively). In con-
trast, the relative frequency of shellfish allergies being reported as
physician diagnosed was comparable (40% vs 38%)—suggesting that
the differences in prevalence may not be primarily driven by system-
atic racial and ethnic differences in health care access.

More recent prevalence estimates from follow-on surveys identified
similar disparities and indicated a rising burden of FA among non-His-
panic Black Americans. For instance, these studies estimated that peanut
and tree nut allergy prevalence increased from 0.7% to 1.9% among non-
Hispanic Black Americans from 2002 to 2008, compared with an
observed increase of 1.2% to 1.4% among non-Hispanic White Ameri-
cans.” Again, comparable rates of physician diagnosis among reported
peanut and tree nut allergy cases were identified. It is important to
note, however, that these surveys did not estimate the prevalence of
other major FAs, including those to hen’s egg, cow’s milk, wheat, or soy.

In a 2011 survey,”* which used a national sampling frame to inter-
view parents and caregivers of approximately 40,000 US children, the
odds of having FA were approximately double among non-Hispanic
Black children relative to non-Hispanic White children, adjusting for
sex, age, household income, and census geography. In addition, irre-
spective of race and ethnicity, children identified as having FA by fami-
lies reporting an annual household income of less than $50,000 were
considerably less likely to receive a physician diagnosis, compared
with their higher earning peers.>* This highlights a potential disparity

in access to specialist allergy care, which is discussed subsequently. It
should be noted that it is possible that some of the observed increases
in FA prevalence may be driven by improved recognition and knowl-
edge of FA among these groups. In any event, the potential for differen-
tial awareness and recognition of FA and differences in access to
specialist allergy care pose problems for population-based surveys of
FA prevalence in different racial, ethnic, and SES groups. If these factors
are not considered, estimates may not reflect the true underlying dis-
tribution of FA by race, ethnicity, and SES.

A meta-regression® of previously published FA prevalence esti-
mates, including both federal data and the aforementioned national
surveys,”>>% concluded that pediatric FA increased in prevalence by
an estimated 1.2 percentage points per decade in the previous 2 dec-
ades. However, it increased by 2.1 percentage points per decade
among non-Hispanic Black Americans. More recent data from
national population-based surveys reported that current FA preva-
lence is now higher among Black Americans compared with White
Americans irrespective of the specific case definition used (eg, self-
reported FA vs convincingly IgE-mediated food-induced reaction
symptom-report, vs physician-diagnosed FA).*?

Recent epidemiologic data also report that US pediatric and adult
populations who self-identify as Hispanic or Latinx*>* experience
higher clinically diagnosed FA prevalence than their non-Hispanic
White peers. In a multisite cohort, observed rates of pediatric shellfish
and finned fish allergy were substantially higher in Hispanic (and non-
Hispanic Black) children compared with their non-Hispanic White
peers.”>>’ Findings for elevated seafood allergy risk among individuals
of non-White race were also recently corroborated by data from the
National Institutes of Health-supported FORWARD cohort,>® which
reported that non-Hispanic Black study participants had significantly
higher adjusted odds of allergist diagnosed allergy to finned fish (odds
ratio [OR], 2.54; P < .01) and shellfish (OR, 3.10; P < .001), which
included statistical adjustment for sex, age, household income, and
recruitment site. In this cohort, children with shellfish allergy also had
significantly elevated adjusted odds of asthma (OR, 1.94; P=.02).

Together, findings for high rates of seafood allergy among non-His-
panic Black and Latinx children and adults in these national and
regional datasets have led to mechanistic hypotheses that have the
potential to inform clinical care and future preventive interventions.
For example, it has been hypothesized that sensitization to shellfish
may occur through inhalation of tropomyosin,”®®! a protein that shares
a common peptide chain and structure with other inhaled allergens (eg,
house dust mites, cockroach) and shellfish. Shrimp tropomyosin (Pen a
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1) and cockroach (Per a 7) have similar amino acid sequences,®” and
elevated levels of household exposure to cockroach allergen have been
linked to higher shrimp- and cockroach-specific IgE.°>*®* Data from
Black participants from predominantly low-resourced households in
the National Cooperative Inner City Asthma Consortium® indicate that
greater exposure to cockroach allergen—such as that which is more
likely to occur in older, less well-maintained rental housing dispropor-
tionately inhabited by urban residents in lower SES communities®—
can provoke cross-sensitization for shellfish allergy. It is plausible that
similar processes may also drive the observed racial differences in
finned fish allergy prevalence, given that tropomyosins are present in
most often consumed finned fish,°*®” and IgE binding to finned fish tro-
pomyosins was recently found in patients who have allergy to finned
fish.°® Although further research is needed to elucidate the specific
mechanism(s), evidence suggests that efforts to better understand and
mitigate household exposures to common aeroallergens (eg, cockroach,
house dust mite) may improve clinical FA outcomes.

Allergic Sensitization

With respect to food-allergic sensitization, data from the Project
Viva cohort® found that non-Hispanic Black adolescents had higher
rates of sensitization to peanut, cow’s milk, hen’s egg, soy, and wheat
—all 5 common food allergens evaluated in this study—although these
rates were only elevated for peanut and wheat after adjustment for
maternal education, maternal smoking during pregnancy, and infant
exposure to environmental tobacco smoke, household income, and
census tract median income. Similar racial and ethnic differences were
observed with respect to estimated FA prevalence based on parental
symptom report. In this study, maternal education and food sensitiza-
tion were negatively associated, although relationships were less
straightforward when household income was evaluated. For instance,
income was only associated with elevated odds of soy sensitization,
and maternal educational attainment was associated with lower odds
of cow’s milk and wheat sensitization.®®

The Detroit-area Wayne County Health, Environment, Allergy, and
Asthma Longitudinal Study (WHEALS)’° found similar patterns in their
large birth cohort of non-Hispanic Black and White children. At the year
3 follow-up, this study of environmental influences on pediatric allergy
found that sensitization to cow’s milk, hen’s egg, or peanut was more
prevalent among non-Hispanic Black children compared with non-His-
panic White children, even after adjusting for income, Medicaid insur-
ance status, and maternal education.*® However, physician-assessed
cow’s milk, hen’s egg, or peanut allergy did not differ in prevalence by
race or ethnicity. Previous work in this cohort at the year 2 follow-up
found that atopic dermatitis, wheeze, and sensitization to a larger panel
of 10 environmental and food allergens were each more common
among non-Hispanic Black infants compared with non-Hispanic White
infants.”" At the year 10 follow-up, allergic non-Hispanic Black children
still had higher rates of sensitization, even after adjusting for socioeco-
nomic variables (eg, income, maternal education, and difficulty making
housing payments) and a variety of lifestyle variables (eg, exposure to
pets, siblings, and antibiotic use). These findings from the WHEALS
study are consistent with data published from the National Health and
Nutrition Examination Survey III,”> which found that among US children
aged 6 to 19 years, rates of sensitization to peanut, hen’s egg, cow’s
milk, and shrimp were higher among non-Hispanic Black vs White chil-
dren, with the most pronounced differences observed for shrimp (21%
vs 7%) and cow’s milk (13% vs 6%).

The above-mentioned estimates of racial and ethnic differences in
food-allergic sensitization, with and without evidence for clinical allergy,
raise questions about the extent to which the current set of 95% positive
predictive values (PPVs) used to guide clinical decision-making are gen-
eralizable to patients from different racial and ethnic populations. These
cutoffs’> serve as useful decision points for the practicing allergist as

they consider whether to proceed with a confirmatory oral food chal-
lenge (OFC) or further testing (eg, component resolved diagnostics, baso-
phil activation testing, mast cell activation testing, and epitope
mapping). However, recent data’* suggest that a given patient’s total IgE
level influences the 95% PPV of specific IgE (sIgE) and that a large propor-
tion of children with elevated total IgE and moderate-to-severe atopic
dermatitis passed an OFC despite having sIgE values above the 95% PPV.

Other recent data from the multisite Food Allergy Management
and Outcomes Related to White and African American Racial Differ-
ences (FORWARD) cohort of children with physician-diagnosed FA
suggest that non-Hispanic Black children have elevated total IgE rela-
tive to non-Hispanic White children.”> Furthermore, a previous
review’® highlighted how non-Hispanic Black race is associated with
higher levels of allergen-specific IgE with decreased clinical rele-
vance—specifically how 95% cutoffs defined in the United Kingdom’’
for peanut sIgE and Ara h 2 sIgE provided lower PPVs in South Afri-
can’® peanut-sensitized patients. Altogether, these data indicate that
further, concerted efforts may be warranted to evaluate the diagnos-
tic performance of currently used laboratory cutoffs in samples that
reflect the full diversity of populations affected by FA.

Physical Health Outcomes: Anaphylaxis and Fatality

The most severe FA outcome is fatal food-induced anaphylaxis. Data
from the US National Mortality Database’® recorded from 1999 to 2010
suggest that in the United States, non-Hispanic Black populations are at
greatest risk of fatal food-induced anaphylaxis relative to their White
peers. Not only that, but annual rates of fatal food-induced anaphylaxis
increased from 0.06 deaths per million (1999-2001) to 0.21 deaths per
million (2008-2010) in non-Hispanic Black males, but did not increase
among non-Hispanic White, Hispanic, or non-Hispanic Black females
during the same period.”® The extent to which these patterns have per-
sisted in the last decade remains unclear, as do the underlying causes of
these observed differences in mortality by race and ethnicity, although
similar trends®° have been observed with respect to asthma mortality.

With respect to healthcare utilization, recent data®> from a popu-
lation-based survey of more than 50,000 households found that non-
Hispanic Black individuals with FA are more likely to report the fol-
lowing: (1) more than or equal to 1 FA-related emergency depart-
ment (ED) visit within the last 12 months; (2) a “severe” food-allergic
reaction history (indicated by multiple organ system involvement);
and (3) use of an epinephrine autoinjector (EAI) to treat a food-aller-
gic reaction, despite very similar rates of reporting a current epineph-
rine prescription. Furthermore, data®’ from chart reviews of 817
patients with FA across the midwestern United States provide further
evidence that allergic disease may have a disproportionate impact on
non-Hispanic Black children, with rates of food-induced anaphylaxis
and FA-related ED visits more than 2 times higher among non-His-
panic Black patients relative to non-Hispanic White patients, even
though these populations had similar age distributions.

That said, it is noteworthy that the lack of universal health care in
the United States and patient-level heterogeneity in health care insur-
ance coverage makes ED utilization an imperfect indicator of FA sever-
ity. However, it is essential that emergency health care providers are
educated and equipped to either administer epinephrine directly or
facilitate the administration of carried or undesignated epinephrine to
individuals experiencing anaphylaxis, given that it remains the only
first-line treatment for anaphylaxis and has an excellent safety profile.
Moreover, evidence®!®? suggests that the pathophysiology of food-
induced anaphylaxis can differ from that of other types of anaphylaxis
(eg, medication, sting, venom)—specifically, fatal food-induced anaphy-
laxis outcomes are nearly always caused by respiratory collapse—
highlighting the importance of timely administration of epinephrine
over administration of antihistamine and other adjunct therapies (eg,
corticosteroids, inhaled beta-agonists). Given that non-White, non-
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Table 2

Recommended Validated Clinical Screening Measures for Identification of Patients and Families at Risk of Food Insecurity

Measure*7 Specific instructions Question Response items Coding

Hunger Vital Sign “Within the past 12 months we worried [] Often true The Hunger Vital Sign iden-

whether our food would run out before we  [] Sometimes true tifies households as being
got money to buy more.” [] Never true at risk for food insecurity
“Within the past 12 months the food we [] Often true if they answer that either
bought just didn’t last and we didn’t have [] Sometimes true or both of the following 2
money to get more.” [] Never true statements is “often true”
or “sometimes true” (vs
“never true”):

US Household Food Security  “I'm going to read you sev- “The food that I/we bought just didn’t last, [] Often true Responses of “often” or
Survey Six-ltem eral statements that peo- and I/we didn’t have money to get more.” [] Sometimes true “sometimes” on questions
Short-Form ple have made about their Was that often, sometimes, or never true [1 Never true HH3 and HH4, and “yes”

food situation. For these for (you or your household) in the last 12 []1 Do not know on AD1, AD2, and AD3 are

statements, please tell me months? coded as affirmative (yes).

whether the statement “(I/we) couldn’t afford to eat balanced []1 Often true Responses of “almost

was often true, sometimes meals.” Was that often, sometimes, or [] Sometimes true every month” and “some

true, or never true for never true for (you/your household) in the  [] Never true months but not every

(you/your household) in last 12 months?” [1 Do not know month” on AD1a are

the last 12 months.” coded as affirmative (yes).
“In the last 12 months, did you or others in [1Yes The sum of affirmative

your household ever cut the size of your
meals or skip meals because there wasn't
enough money for food?”

“How often did this happen?”

[1No (skip next question)
[1 Do not know (skip next question)

responses to the six ques-
tions in the module is the
household’s raw score on
the scale.

Food security status is
assigned as follows:

[] Almost every month
[]1 Some months but not every month
[10nly 1 or 2 mo

[1 Do not know Raw score 0-1—high or
“In the last 12 months, did you ever eat less [1Yes marginal food security
than you felt you should because there [1No Raw score 2-4—low food
wasn't enough money for food?” [1 Do not know security
“In the last 12 months, were you every hun- [1Yes Raw score 5-6—very low
gry but didn't eat because there wasn't [1No food security
enough money for food?” [1 Do not know

English-speaking patients are disproportionately represented among
those receiving FA care in the ED,”’ it is especially important that ED
providers are equipped to provide appropriate, comprehensible guid-
ance regarding the importance of allergen avoidance, recognition of
allergic reactions, and appropriate utilization of EAIs, which should also
be prescribed on discharge. Although limited to English and Spanish
language speakers, some excellent educational materials—including
anaphylaxis action plan templates—do exist.>®

Racial and Ethnic Differences in Food Allergy-Related Health Care
Utilization

Medicaid is the single largest health insurer of children in the United
States. A recent study®* evaluated guideline-informed care for a FA diag-
nosis among children aged 0 to 19 enrolled in the Medicaid program for
more than or equal to 1 year. Using national Medicaid claims data, the
authors found that the estimated rates of allergy specialist follow-up
were lower for Asian, Black, and Hispanic children compared with non-
Hispanic White children after receiving a FA diagnosis by a primary care
provider. Among those groups, only non-Hispanic Black children were
less likely to follow-up with an allergist after an ED visit for FA. The rates
of filling prescriptions for EAls were also evaluated. Among Medicaid-
enrolled children, non-Hispanic Black children were 28% more likely to
have an epinephrine prescription filled after diagnosis by a pediatrician
or family medicine physician, whereas Hispanic children were less
likely to fill an epinephrine prescription after an ED visit for FA, as com-
pared with non-Hispanic White children.?*

Racial and Ethnic Differences in Food Allergy-Related Access to
Care

In the same study of Medicaid claims data,®* the results revealed
that living in a US county with a high proportion of individuals living

in poverty (>20%) was consistently associated with a lower likelihood
of visiting an ED for FA, attending an allergy follow-up visit, and fill-
ing an epinephrine prescription after receiving a FA diagnosis from a
pediatrician or family medicine provider, compared with children liv-
ing in US counties with less poverty. Food allergy-related ED visits
were also more common in US counties with higher poverty rates.?*

In a multisite cohort study of N = 817 patients recruited across
Chicago, Illinois, and Cincinnati, Ohio,?” it was determined that, rela-
tive to non-Hispanic Black patients, non-Hispanic White patients
received follow-up allergy care for considerably longer (4.3 years vs
3.2 years), adjusting for age, sex, and insurance status. At the same
time, patients covered by Medicaid (a proxy for lower income)
reported a shorter duration of follow-up care (2.3 years vs 3.2 years)
than patients with private insurance, even after adjusting for race.
This is potentially worrisome because shorter duration and earlier
detachment from pediatric follow-up allergy care are likely to nega-
tively affect FA management and outcomes. Follow-up with allergists
during childhood is important because children can outgrow aller-
gies, and without follow-up, many may unnecessarily avoid foods in
adulthood owing to missed opportunities for confirmatory food chal-
lenges. At the same time, sensitization may worsen with prolonged
avoidance. To ensure routine carriage and EAI access for individuals
with allergy during an anaphylactic emergency, epinephrine pre-
scriptions must be renewed; but this most often also occurs at fol-
low-up allergy visits. Taken together, the above-mentioned data
underline the need to implement strategies that improve access to
outpatient specialist care for all children with FA, especially those
from families who experience lower SES with correspondingly
reduced access to care. Furthermore, these data call for the develop-
ment and implementation of tailored programs designed to educate
families from diverse cultural and socioeconomic backgrounds.

On a related note, the Center for Disease Control’s National Health
Interview Survey (NHIS)®® found substantial racial and ethnic dispar-
ities in health care access among respondents with FA, even after
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statistical adjustment for differences in household income and educa-
tion. Overall, NHIS respondents with FA were more likely than those
without FA to report difficulties accessing health care and food. Fur-
thermore, parents and caregivers of non-Hispanic Black and Hispanic
children with FA were more likely to report difficulty affording neces-
sary health care and medications and low food security when com-
pared with parents and caregivers of non-Hispanic White children
with FA. Although these associations were somewhat attenuated
after adjusting for household income and parental educational attain-
ment, non-Hispanic Black survey respondents with FA still had ele-
vated odds of reporting low food security and problems affording
medical care and prescriptions.®> As in many studies, the treatment
of household income and parental education as confounders of asso-
ciations between race and ethnicity and health outcomes, rather than
exposures of interest themselves, make it especially difficult to disen-
tangle the impact of each individual factor. In addition, the corre-
sponding lack of reporting these parameter estimates in the
published reports further prevents a deeper understanding of the
potential causal role of these unique social and structural determi-
nants of health that are so tightly entangled with SES.

Access to food, and to allergenic-free food, is a critical issue for
children and families with FA. Food insecurity refers to the inability
to acquire sufficient food for household members owing to low-
income or lack of access. More than 38 million US households are
food insecure,®® and this problem has grown substantially as an eco-
nomic consequence of coronavirus disease 2019.%” Using federal and
local nutrition programs is one way to fill the nutritional gap; how-
ever, these programs may not be able to address the specialized diets
of individuals with FA.®® Allergen-free foods that can be used to sup-
plement the diets of many individuals with FA are often expensive
and inaccessible to patients relying on supplemental nutrition assis-
tance (SNAP). Before the coronavirus disease 2019 pandemic, only 4
of 60,000 food pantries specifically served the needs of food insecure
patients with FA. During the pandemic, the number in operation
dropped to 2—Food Equality Initiative (FEI)®® and the Rachel Way
Food Pantry—although additional organizations have recently
emerged to help address these needs (eg, Securing Safe Foods,”® FOO-
Diversity,”! and FEI's affiliate—Free From Marketplace).”?

Given its adverse impact on disease prevention and management,
it is increasingly incumbent on practicing allergists to recognize and
address issues of food insecurity among their patients, although
screening for food insecurity remains uncommon during most clinical
encounters. To wit, a recent survey”> of members of the Academy of
Allergy, Asthma, and Clinical Immunology found that just 24.5% of
respondents indicated that they screen patients for food insecurity,
though most (60%) expressed interest in being able to screen if
appropriate resources were available. Table 2 lists validated screen-
ing measures for identifying food insecurity.

Ensuring Access to Emerging Food Allergy Immunotherapies
Irrespective of Socioeconomic Status

Oral immunotherapy (OIT) is an emerging treatment modality
offered by a limited number of allergists. Recent national survey data®®
revealed that 72% of patients with FA and their caregivers did not know
what OIT was before the survey. Respondents with an annual household
income more than $100,000 had greater odds of OIT awareness com-
pared with lower income, non—college-educated respondents. Both
Food and Drug Administration (FDA)-approved products and off-label
peanut flour have been used for peanut OIT. Analysts have estimated
the cost of Palforzia—the only currently FDA-approved food allergen
immunotherapy—to be $4200/y/patient; this is the cost of the stan-
dardized peanut flour alone and does not consider costs of office visits.
Using off-label peanut flour reduces the average cost to $2500/y/patient
to reach maintenance dosing, not including the additional $730/y cost

for the optional peanut capsules that enable ingestion. However, none
of these estimates include additional expenses, such as optional OFCs,
travel, time off work, and unanticipated ED visits. Moreover, because
these costs only cover desensitization to a single allergen, those with
multiple FAs would incur even more costs. Although efforts are cur-
rently underway to advance treatments (eg, monoclonal antibodies,
multifood OIT, vaccines) that simultaneously target multiple food aller-
gens, many investigational therapies remain allergen specific (eg, sub-
lingual and epicutaneous immunotherapies).”® However, to date, no
curative food allergen therapy currently exists and all approaches typi-
cally necessitate ongoing treatment. Therefore, unless advances are
made in promoting equitable access to more cost-effective food allergen
immunotherapies, the disparate burden of FA across socioeconomic
strata is likely to continue, if not become further exacerbated.

Engaging Socioeconomically Diverse Populations in Clinical Trials

Clinical trials are not only the primary means through which novel
immunotherapeutic approaches are evaluated but are also an essential
means through which patients can access emerging therapies at mini-
mal cost. Unfortunately, as summarized in a recent review,'® research-
ers often are unsuccessful in enrolling and retaining clinical trial
participants who reflect the underlying heterogeneity of the affected
population. For instance, in the year 2020, the FDA granted approval to
53 new drugs, whose clinical trials enrolled approximately 32,000
patients. Among the trial participants, three-quarters were non-His-
panic White, whereas 11% were Hispanic and 8% were non-Hispanic
Black. This reflects substantially less racial and ethnic diversity than
found in the general population not to mention the racial and ethnic
distribution of people with peanut allergy. To wit, the phase III trial of
Palforzia included just 9 non-Hispanic Black participants among the
intent-to-treat population of 551 participants and did not report in their
landmark publication'®! whether or not patients self-reported Hispanic
or Latinx ethnicity. The public health implications for such under-repre-
sentation of historically marginalized populations in clinical research
are considerable and have been recently reviewed.'®°

Advancing Equitable Food Allergy Screening and Targeted
Prevention Efforts

As data accumulate, it has become clear that an impaired skin bar-
rier, as is characteristic of eczema and atopic dermatitis, is a crucial risk
factor for subsequent development of FA.'°” Data also indicate clear
racial and ethnic differences in the relative prevalence and severity of
eczema, with the highest rates observed in non-Hispanic Black
children.'®*%* For instance, non-Hispanic Black children may experi-
ence more itchiness and inflammation that requires higher doses of
medications to get relief. Non-Hispanic Black and Hispanic children
tend to develop more severe cases of atopic dermatitis compared with
non-Hispanic White children and are also more likely than non-His-
panic White children to miss school owing to eczema. Although debate
continues regarding the extent to which prompt, aggressive treatment
of eczema can reduce the risk of subsequent FA, guidelines'®>'° clearly
state that eczematous infants should be considered a high clinical prior-
ity for encouraging introduction of allergenic solids. However, because
of its unique presentation in more pigmented skin—and other social
and structural determinants of health that can lead to delayed specialist
evaluation and affect access to quality care—eczema is susceptible to
misdiagnosis among patients of color. Moreover, given the general lack
of skin color diversity among physicians relative to the populations
whose skin they are evaluating, it is important that these clinicians
appreciate the diverse presentation of eczema in patients with different
degrees of skin pigmentation. One publicly available resource for physi-
cians seeking to gain experience in differentiating eczema from other
skin diseases on diverse skin types is Eczema In Skin of Color'"’; the
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website also has information to help patients recognize and manage
eczema.

As efforts to promote timely, frequent introduction of allergenic
solids continue, it will be important to monitor uptake of early intro-
duction guidelines across key racial, ethnic, and SES strata to ensure
equitable implementation and to identify where the need for addi-
tional targeted outreach and education efforts may be warranted.

Leveraging Technology to Ameliorate—Not Exacerbate—Health
Disparities

Another important topic for ensuring that health care delivery does
not further entrench the aforementioned socioeconomic disparities in
FA burden pertains to telemedicine. Although telemedicine was origi-
nally designed to be a powerful tool for increasing access to care, given
the well-acknowledged differences in technological literacy by SES and
variable access to high-quality electronic devices, cameras, and broad-
band internet service that can facilitate an effective telemedical encoun-
ter, it is important for clinicians to be cognizant of how the quality of
care delivered through this modality may not be equitable across SES
strata. For example, with poor lighting or camera equipment, it may be
extremely difficult to adequately assess a patient’s skin by telemedicine.
It is also likely that care delivery may be more effective when high-qual-
ity video is possible, as opposed to choppy video or audio only, the latter
of which may be more likely among patients of lower SES because of a
variety of contextual factors.

Conclusion

In conclusion, the practicing clinician must be attentive to the role
that SES plays as a key determinant of FA—and health outcomes
more generally. More broadly, efforts to advance FA prevention and
treatment should consider the role of upstream social and structural
determinants of health and the ways in which they are likely to influ-
ence the distribution of FA burden at the population level. More spe-
cifically, it is essential that clinicians dedicated to caring for people
with FA work to ensure the provision of equitable clinical care, so
that advancements in FA disease management and prevention reach
across the socioeconomic gradient.
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