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ABSTRACT:

Epidemiological studies have been pivotal in adirmpanderstanding of the etiology of food allergya
in guiding the development of evidence-based gindslfor food allergy prevention and clinical
management. In recent years, as research infmidation-level distribution and determinants add
allergy has accumulated, data indicate that sutistalifferences in food allergy outcomes and
management exist across racial/ethnic and othésesmmnomic strata. This clinical commentary aims t
provide a review of existing epidemiological stigdand shed valuable light on the disparate burflen o
food allergy. Emerging methods to quantify envimnamtal exposure and food allergy outcomes are
detailed, as are specific areas where future relséamrvarranted. We also highlight the role that
epidemiology plays in advancing health equity aralide a framework as to how it can effectively
inform health policy at all phases of the policgley—from initial population health assessment #® th
evaluation and refinement of specific health pekdfi.e. national guidelines to promote earlier

introduction of peanut-containing foods for allefggvention).
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Epidemiology—The Cornerstone of Public Health

A core focus of epidemiology is the systematic abtarization of disease distribution within spexifi
populations. Epidemiology offers insights that imfiodisease management and prevention. For example,
epidemiological data from the late 1980s and 199@isated that delayed introduction of allergerts in

the infant diet might increase the risk of fooekadly. These findings led to a survey demonstradiag-

fold greater prevalence of peanut allergy in clitdof Jewish ancestry in London compared to Israel,
where peanut is consumed earlier in childhood aokrfrequently.(1) Subsequent interventional stedie

catalyzed a paradigm-shift in our scientific untkngling of food allergy pathogenesis and prever@n

As evidence has accumulated regarding the popolagalth burden of food allergy, an emerging
challenge is addressing the apparent dispariti#gs prevalence and outcomes. The US Department of
Health and Human Services defines a health digpasita particular type of health difference tisat i
closely linked with social, economic, and/or enwirental disadvantage. Health disparities adversely
affect groups of people who have systematicallyeeigmced greater obstacles to health based on
characteristics historically linked to discrimira@tior exclusion” (e.g. race/ethnicity, socioeconomi
status).(3, 4) In this review, we discuss sociatrinants of health contributing to observed disigs

in food allergy outcomes. We consider how conterapoepidemiological methods can inform strategies

to increase equity, expand access to healthcadenarove food allergy management and outcomes.

Racial/Ethnic and Socioeconomic Disparities in Foodllergy Prevalence

Major US-based epidemiological studies from the pas decades reveal a consistent pattern: Black
Americans experience a greater burden of foodgitletisease relative to White Americans. While ¢hes
racial/ethnic differences are consistent with teeimdother allergic diseases (e.g. asthma,(5) ea@@&m
7)), they run counter to public perception and raetirratives that often frame food allergies as

disproportionately impacting more affluent, Whitgpplations.
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The first US-based epidemiological studies to emtirmational prevalence of specific food allerdygs
race/ethnicity were conducted by Sicherer et ataralom-digit telephone dialing(@®)(10). In their

2002 survey of ~15,000 Americans, dramatically bigtates of probable seafood allergy among Black
respondents were observed relative to Whites (¥§%9%).(8, 10) A subsequent 2008 survey
estimated that tree nut and/or peanut allergy imp&&o of Black Americans compared to 1.4% of White
Americans (a non-significant difference). Guptalaecently replicated these findings in an exgdr
sample of US households observing significanthhbigates of seafood allergy among both Black
children (2.5% vs. 1.2%) and Black adults (3.5%2/8%) as well as significantly higher rates oétreit

and/or peanut allergy among Black children (3.492.286) and Black adults (2.9% vs. 2.1%). (11) (12)

In 2011, a landmark parent-proxy survey of apprataty 40,000 US children reported that the odds of
any probable food allergy were nearly double amongBlzhildren relative to White children (OR=1.8),
adjusting for household-income. At the same timacBand low-income children that met strict
symptom-report criteria for food allergy were sfigantly less likely to report a physician-diagresi
potentially highlighting reduced access to spegiedire.(13) Concomitantly published National Health
Interview Survey data also reported racial/ethifiecences among food-allergic patients around s&ce
to specialists and follow-up healthcare, as wefbasl security (even after adjusting for income and

parental education).(14)

A 2014 meta-regression(15) estimated that overalil fallergy prevalence was increasing by 1.2
percentage points per decade among the generditiopt—and by 2.1 percentage points per decade
among Black Americans. The most recent nation uhalicate that the prevalence of food allergy
amongst Black Americans now exceeds that for Whitericans, both overall and for the most common
allergens except wheat and soy (Figure 1).(11,Q@Rhote, White Americans have a lower prevalerfce o

food allergy than Hispanic- and Asian-AmericanshiM/these data suggest that Black children are no



126  longer less likely to receive a physician-diagndsisa parent-reported “convincing” food allergy, a
127  disparity remains among families earning <$50,08&vy

128

129  This pattern has also been observed elsewhere: studly (from the same authors who undertook the
130 LEAP study) reported a significant increase in peaatlergic children attending their allergy servic
131  amongst children from non-White backgrounds. Tigad appeared to be specific for peanut and was not
132  explained by improved awareness (and thus demaméfrrals) among the non-White population.(16)
133

134  In the South African Food Allergy (SAFFA) studyetlk was a strikingly low rate of food allergy

135 amongst Black 1-3 year-olds from rural communit@snpared to their Black peers residing in the mrba
136  environment of Cape Town,(17) demonstrating theaichpf urbanization on food allergy prevalence
137 independent of race — a pattern that has alsoegented in China.(18) This is consistent with 20
138 data identifying a dose-response relationship betwesidential population density and food allergy
139  prevalence, which remained strong even after adgst for respondent race/ethnicity and household
140 income.(19) In the AustraliddealthNuts study, food allergy was three times more commoaram

141  infants of parents born in East Asia compared thitise born to native Australians.(20) A related

142  analysis of 60,000 Australian schoolchildren fotimat those born in Australia to Asian-born mothers
143  were >2.5-fold more likely to have nut allergy tgedive than non-Asian children. In contrast, ctah
144 born in Asia who subsequently migrated to Austrhfid a dramatically reduced risk (aOR 0.1, 95% CI
145  0.03-0.31).(21) These data imply that gene-enviemtrmteractions can confound attempts to better
146  understand the underlying causes of racial/ethiffierdnces in prevalence.

147

148  Defining Severity in Food Allergy

149  “Severe” outcomes (such as fatal and near-fatgdtaniaxis) are uncommon in food allergy.(22, 23)
150 However, our inability to predict severity resuhisa risk-averse approach to management that can

151  adversely impact food allergy-related quality & {FAQL).(24) There is a lack of consensus, ndy @m
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what constitutes “severe” anaphylaxis, but alsthénclinical criteria that define anaphylaxis if42I3,
25) Further complicating this are the various pgtioas of severity—food businesses and regulatdts w
consider a severe reaction to be any food-relatedtevhich results in an unscheduled healthcaig vis

although this might not equate to anaphylaxis araffected by access to healthcare.(24)

An alternative approach defines severity in terfrthe underlying purpose: is our aim to guide the
treatment of acute reactions (in which case anipidieh must be straightforward and quick to asyess
To better monitor changes in the epidemiology ofersevere reactions? Or to identify predictors of
severity to help risk-stratify patients and imprakeir care? Unfortunately, attempts to resolve¢he
issues have been hampered by overutilizing binatgomes: severe/not severe, at-risk/not at-risk,
whereas in reality, severity (and its impact on EA@ a continuum.(23) Perhaps it is time to ask ou
patients whathey understand by “severity”, both in terms of théri$ severe reactions and how their
perception of risk impacts on health-related quaditlife (HRQL), the economic costs associatechwit

food allergy, and how these might differ across@mmnomic strata.

Disparities in Food Allergy Outcomes associated witRace/Ethnicity

Unquestionably, the most severe food allergy outgmriatal anaphylaxis. Data indicate that in ti& U
Black populations are at increased risk of fatafinduced anaphylaxis relative to their White geer
An analysis of US mortality data from 1999-2010rfduhat annual rates of fatal food-induced
anaphylaxis increased from 0.06 deaths per mi(lic@®9-2001) to 0.21 deaths per million (2008-20h0)
Black males, but were stable among Whites, Hisgamied Black females over the same period.(26)

Whether these trends have continued in the lastdéeis unclear.

With respect to non-fatal anaphylaxis, a UK stuglyarted a significantly higher incidence of
anaphylaxis amongst British South Asians compaveifhites.(27) In the US, analysis of data from over

50,000 households found that Black food-allergitigpas are 35% more likely to report a FA-relatdal E
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visit within the last 12 months, 14% more likelyraport a “severe” food-allergic reaction history
(indicated by multiple organ system involvement)d &% more likely to report using an EAI to treat a
food-allergic reaction, despite identical EAI pnéstion rates. After adjusting for household incoamsl
adult/caregiver educational attainment, Black pasieemained 29%, 11%, and 7% more likely to report
the aforementioned outcomes.(11, 12) Data fromtchaiews of 817 food-allergic patients in Chicago
and Cincinnati provide further evidence that alledjsease may disproportionately impact upon Black
children (Figure 2).(28) Specifically, rates obébinduced anaphylaxis and FA-related ED visitsewver
much higher among Black relative to White pati€B8&9% and 39.7% vs 16.4% and 18.2%,
respectively), even though these populations hadasiage distributions. Moreover, White patients
received follow-up allergy care for significanthyriger (3.2 years vs. 4.3 years). Conversely, ipatie
covered by Medicaid (a proxy for lower incomes)ared shorter duration of follow-up care, evenrafte
adjusting for race (3.2 years vs. 2.3 years). Hawdt is important to note that variable access t
healthcare in the US makes emergency departmdimttitin an imperfect proxy for food allergy

severity.

A different study examining the economic impacpetiatric food allergy found that families earning
<$50,000 annually incurred 2.5 times the cost ofrElated emergency healthcare than higher-income
families. These families also spent significandgd on specialist visits and out-of-pocket coats fo
preventive measures (e.g. epinephrine, allergenféfreds). These differences were robust to adjustme
for numerous potential confounders, including neactseverity” and race. Race was also an important
determinant of out-of-pocket spending, which sutgdsat children in lower-income Black or Latinx
families may be at greater risk for accidental sigss and anaphylaxis by way of reduced access to
specialty care, epinephrine, and allergen-freesofdrecent qualitative study of parents/caregiedrs
Medicaid-insured children with food allergy iderei these same barriers to food allergy management.
Parents/caregivers identified faulty perceptiomisi and insufficient education by food allergyear

providers around the appropriate role of epineghinanaphylaxis management.(29)
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On a related note, as evidence for the safety Hiwd@y of treatments and primary prevention syas
accumulates, it is important to ensure these aresatble to lower-income and racial/ethnic minority
patients and avoid exacerbating the current digpaiin population-level food allergy burden.(3@) 3
Clinical trial participants must reflect the fuilérsity of the affected population, not only tesare
equity but also to provide sufficient data regagdine safety and efficacy of these emerging thespi
within the populations that may benefit most. Faaraple, in asthma, there is a clear difference in
response to long-acting beta agonist (LABA) by feitwicity; LABA as a “step-up” strategy is less
effective among Black patients than increasingrttiese of inhaled corticosteroid.(32) Similar
heterogeneity in treatment effects may exist fodfallergy immunotherapies and must be considered

during phase 3 studies and/or post-marketing dilawee.

The greatest change in food allergy managemeheitest 20 years is the acknowledgment that foryman
individuals,exposure — rather thamvoidance — is likely the best strategy for food-allergiclividuals

who can tolerate the food when processed (suchragf or dairy in baked foods) or as a primary
prevention intervention for food allergy. In thed=Allergies Together (EAT) Study, non-White ethhici
was associated with lower compliance with respethé earlier introduction of food allergens, and
delayed introduction of potential allergens in thparticipants randomized to standard introdugt3®).
This variability might partially explain the obsation that peanut allergy appears to be incredsing
prevalence amongst non-White children.(16) Givenittportance of earlier introduction as a primary

prevention strategy, the impact of racial/ethngpdrities must be considered in guideline developme

Differences in Food Allergy-related Quality of Lifeand Psychosocial Burden

Even upon adjustment for household income and ¢iduc®lack food-allergic patients are more likely

to describe food insecurity and an inability to paymedication. Both of which likely contribute to
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greater food allergy-related psychosocial burdd.(espite the importance of food allergy-related
quality of life as a patient-reported outcome, ¢hare no published epidemiological studies whickeha
attempted to systematically compare food allerdgteel psychosocial burden and/or quality of lifeoas
major racial/ethnic strata in the US. For examile,only large (N>1000) published study to date
administering a validated HRQL instrument to agradi sample of food allergy patients/caregivers did
not assess participant race.(34) One study ota0&yivers of food-allergic children recruited fram
urban food allergy clinic observed remarkable dégtlanic heterogeneity in food allergy perceptiansl
parent-proxy-reported psychosocial burden. Afridamerican caregivers reported the lowest perceived
risk of allergen exposure but the highest FA-relaterry among all racial groups.(35) Further wisrk
clearly needed to better characterize psychosbuaiaen within larger, more nationally-representativ

cohorts of racially diverse food allergy patientsich can inform future psychosocial interventions.

Learning from Ongoing NIH-supported Cohort Studies

There are two particularly notable NIH-supportetiar studies which are well-poised to help better
understand racial and socioeconomic differencésadd allergy phenotypes and possible endotypes by
virtue of their targeted enrollment of large nunsbef diverse Black and White families: the Detroit-

based WHEALS Study and the multi-site FORWARD study

The Wayne County Health, Environment, Allergy, @&sithma Longitudinal Study (WHEALS)
established a birth cohort in 2003-2007 to idergifyironmental factors influencing the developnant
allergy and asthma in infancy and childhood. Irggngly, investigators did not observe an elevaisd

of IgE-mediated allergy to milk, egg, or peanut agéfrican-American children at age ZRB=7.4%

VS Ponsiacic 7.2%; P=.98), although established differencesemsitization were observed:(8=43% vs.
Puwnite=32%; P=.01 to at least 1 of the three tested fpadd were robust to adjustment for household
income, maternal education and Medicaid insuraB6g.These differences are consistent with previous

analyses of NHANES data, which found substantigibideterogeneity between food-allergic
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sensitization to peanut, egg, milk and shrimp.@i¥en that the most established racial differenages
food allergy phenotypes between Black and Whiteeptt pertain to seafood allergy, it will be intgtieg
to determine if these differences emerge withindH¢EALS cohort. The investigators recently
published data from follow-up at age 10 years.{#8jle food allergy-specific outcomes were not
reported, Black children were still more likelyhave eczema, asthma, and allergic sensitization
(including to numerous food allergens) compared/tote children, even after adjusting for
socioeconomic indicators (e.g. income, maternatation, difficulty making housing payments) and
lifestyle variables (e.g. presence of pets, sildjrmmtibiotic use). The authors highlight the diffties in
teasing apart the independent effects of putativir@enmental determinants of childhood atopy (e.g.
environmental tobacco smoke, diet, air pollutiomstdmite and cockroach exposure) as they are highly
correlated with race. Thus, it is critical to egipa larger, more socioeconomically, racially, and
geographically diverse samples in future studieedbveraging emerging assessment modalities to

better characterize relevant environmental exp@sure

The Food Allergy Outcomes Related to White andasini American Racial Differences (FORWARD)
study is recruiting a sample of >950 Black, Latiard White families with food allergic-childrerofn

the metropolitan Chicago, Cincinnati, and WashinddC areas. Participants have physician-confirmed
food allergy with EMR-linkage and are well-charaizted with respect to sociodemographic, clinical,
psychobehavioral, and community-level covariatesyell as repeated microbiome sampling of the gut
and skin. As of July 2020, this cohort is stilr@iing. Nonetheless, preliminary analyses on oi&d
participants have already identified key raciafaténces in food allergy outcomes and comorbidities
well as putative mechanisms—such as the recerinfjraf significant delays in the parent-reported
timing of egg, peanut, and milk introduction amdigck infants relative to their White peers—
irrespective of household income strata(39)—a figdionsistent with the EAT study.(33) Another
recent manuscript (UNDER REVIEW) reported how BI&BRWARD participants have higher rates of

shellfish allergy than Whites, which was associatét an increased risk of asthma after adjustrfmnt



276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

household income. These findings are consistahtavmechanism wherein allergic sensitization to
tropomyosin—proteins which share similar structwithnin shellfish, house dust mites, and
cockroaches—may increase risk of both shellfistrglt and asthma,(40) particularly among Black
pediatric populations whose disproportionate exmsuthese environmental allergens is well-

established. (41, 42)

The Inter-related Social Determinants of Food Allegy Outcomes and Management

Table 1 summarizes key social determinants of heatich have previously been extensively
detailed.(43-46) These social determinants are mmter-dependent, and often highly correlatétth w
race/ethnicity —highlighting the need for sufficilgrlarge and diverse samples in epidemiological
studies that permit meaningful inference abouktwedeterminants of food allergy outcomes. For
example, a study based on Canadian census datdiétklow education and recent migration as being
associated with reduced risk of self-reported falbergy.(47) It was unclear, however, whether this a
true lower prevalence (perhaps due to gene-envieohinteractions), a reflection of disparate hezlth
access, or due to a lack of awareness/educatibndhfounded self-report. Race and/or ethnicity loan
important effect modifiers as well—as evidencedhsyaforementioned meta-regression finding thad foo

allergy prevalence rates have increased most yapidbng Black Americans in recent decades.(15)

Improving Epidemiologic Assessment via Ecological mentary Assessment and other emerging

Mobile Data Collection Modalities

Well-conducted epidemiological studies can clatfifgse relationships and identify strategies to eskir
not just underlying risk/protective factors butcalealth disparities. Given the high and increasatgs

of smartphone ownership across all racial and ircstrata and their ubiquitous presence acrossailyr d
micro-environments, (48) these devices can imprigegniological assessment of environmental

exposures and food allergy outcomes in a way thigiss burdensome and more ecologically valid than
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traditional approaches. Ecological momentary assent (EMA) is utilized for the ambulatory
assessment of a growing variety of health behaviBriefly, EMA involves using technology (e.qg.
mobile phone-based apps) to repeatedly sampleipanis’ current behavior and experiences as they
take place. When well-implemented, EMA can redeoalt bias and improve external validity of
collected data since target behaviors and psychmbprocesses are assessed in near-real-time by

“pinging” participants within the real-world micro@ironments of interest.(49)

Event-contingent EMA, wherein brief mobile assessimiare triggered by specific events, can help
answer questions that are difficult to addressgusiditional epidemiological methods. For example
understanding previous allergic reaction symptotogtois crucial for clinicians and epidemiologisits
their efforts to diagnose patients and assessatisaverity. However, patient/caregiver-report of
reaction symptoms is subject to bias, particuleuthen evaluated via survey-report long after thetiea.
In contrast, event-contingent EMA approaches asggded to minimize recall bias by collecting releva
data immediately following the event. It is eagyrhagine how such approaches could assist
patients/caregivers, clinicians, and epidemiolagist triggering a reporting event on their phoneeoan
allergic reaction resolves. Patients could docursgmiptoms and other reaction information, including
photos of suspected allergenic triggers and itkagmging to ensure that detailed information is aldé

for future clinical reference. Eventually, sucterts could potentially be triggered automaticaify b

Bluetooth-enabled sensors integrated into EAIs.

While EMA has not yet been applied in the cont#fXbod allergy research, it is increasingly uglizfor
dietary assessment in the field of nutritional epiiblogy. Dietary exposures are crucial determinah
food allergy outcomes(50),(51),(52),(53),(54),(88H the timing and cumulative intake of specific
dietary elements (e.qg. allergenic foods, fiber)iamgortant to assess. The inaccuracy and unrktfiabf
traditional questionnaire-based dietary recall messare well-documented within both self- and pare

proxy report paradigms.(56) A recent review sumeaihow EMA is feasible and valid for dietary
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assessment in diverse settings(57)(58)(59)—inctughmotography-based methods optimized for low
literacy populations.(6@p1, 62) The evolution of these methods alongaitlences in cloud-based
image recognition promise to further reduce paréint response burden—a crucial barrier to
participation of under-represented communities aswmbssment of relevant exposures in epidemiological

studies.(63)

Another advantage of EMA is its ability to effealy capture both within- and between-

subject variability in patient-reported outcomesoas space and time,(64) as well as associatichs wi
key covariates. Previous studies have describedst@ss and anxiety of food allergy management can
adversely impact the psychosocial wellbeing ofguasi and their families.(65) However, these dega a
typically collected cross-sectionally and withiimatal settings that can induce negative mood aiedn

in patients based on previous experiences (e.ghatexis, racism).(66, 67) Moreover, while we know
that FA management and psychosocial burden ardéytightext-dependent, little is known about within-
subject variability in FA-related psychosocial arttes. Identifying psychosocial food

allergy phenotypes (e.g. moderate stress/highnegiehigh stress/low variance) would provide useful
epidemiological context regarding the populatioveleburden of food allergy and inform “just-in-tithe
interventions designed to deliver the appropriafgsrts via mobile devices when/where patients are
most likely to benefit.(68) Importantly, in the ¢ert of improving the management of other chronic
diseases (e.g. asthma), data indicate that suchentebhnology interventions are feasible, effegtiand
enjoy high levels of user satisfaction among thmnrracial/ethnic minority populations most

affected.(69)(70)

Mobile technology-based approaches may also h@pasticaregivers and clinicians in the timely
introduction of allergenic solids—patrticularly ta@gh-risk infants. Digital health efforts to pronectarly
introduction, connect patients to local nutritidejlevise meal plans for weaning and food intrédoc

and track allergic reactions to introduced foodsanrently available. However, little is currentiyown
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about their effectiveness in improving food allematient outcomes given the lack of systematic

evaluation.

Summary: Epidemiology as a Tool to Drive and Monito Change

The utility of epidemiology to address disparitiediealth extends much further than identifying the
nature and extent of the disparities and the faataderlying them. Spasoff proposed five stages of
policy development, all of which should be informi®depidemiology (Table 2).(71) Epidemiology thus
represents an important tool to address dispaiitiegealth and healthcare. Figure 3 provides a el
framework, with reference to earlier introductidrfaod allergens as a prevention strategy. The
effectiveness of early peanut introduction for pinevention of peanut allergy was clearly demonsttat
by the LEAP study (where 75% of the cohort was Wh{50) However, the extent to which the LEAP-
informed NIAID-sponsored Guidelines for the Prim&ngvention of Peanut Allergy (2) are being
implemented by physicians and families across rmocgeconomically diverse populations remains
unclear, with one recent survey estimating thaefetivan 1 in 3 pediatricians fully implement the
guidelines in their clinical practice.(72) Furthmare, the extent to which these primary prevention
strategies (i.e. modified feeding guidelines) asoaiated with population-level reductions in pgéanu
allergy incidence is unknown.(73) Consequentlydepiiological surveillance characterizing the
population-level burden of food allergy in the amxitof evolving guidelines and efforts to promdteit
widespread adoption — such as the ongoing NIH-stiggdIntervention to Reduce Early (Peanut)
Allergy in Children” study — remains critical. Mewover, by meeting patients where they are, includin
via emerging mobile assessment modalities, epidegi&is can potentially draw more valid and
generalizable inferences about policy effectivermegbinform future efforts to address disparitie$oiod

allergy management and outcomes.
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Figure 1 Legend.Estimated Prevalence of Current Food Allergy AmirgUS General Population by

Race/Ethnicity reported by Gupta et al (2018, 201%)

Figure 2 Legend.Estimated Racial/Ethnic Differences in Food AlleRjyenotypes and Health Care

Utilization %

Figure 3 Legend.Role of epidemiology in informing policy relatedearlier introduction of food

allergens to prevent food allergy



Table 1. Examples of how epidemiology can advance under standing and promote effective primary
prevention of food allergy via a social deter minants of health approach

introduction might
be more critical?

(e.g. through inclusion
of more visual/
pictographic elements)
to encourage
understanding and
guideline
implementation among
low literacy
populations?

Do baby formulas
and foods provided
by government-
sponsored
supplemental
nutrition programs
(e.g. WIC) support
the implementation o
food allergy
prevention?

=
c
® .g Economic Neighbor hood Community
Q£ - and Physical Education Food and Social Health Care System
$§ | Stability Envi
© nvironment Context
(@)
¢ Social support
o 9 | * Employment - Housing * Literacy o Accessto « Socid « Health Coverage
= % * Income « Transportation * Language healthy, diverse, integration * Provider availahility
8 el Wedlth . Safety o Educational safe dietary »  Community » Provider linguistic and
8- O | » Debt .G h attainment options engagement cultural competency
O | . Medica Bills eography ¢ Hunger ¢ Discrimination * Quality of care
e Stress
Do access to Does variability in | Do parents/caregivers | Are diverse, Are parents/ Does pediatrician and
high-quality neighborhood- with differing health allergenic solid foods| caregivers socially allergist PPA guideline
preventive care | and/or household- | literacy and/or accessible and supported in their adherence vary depending
and/or food level environmental | educational attainment | affordable across efforts to introduce | on the sociodemographic
allergy exposures interpret the NIAID- racial/SES allergenic solids per | characteristics of the patien
outcomes differ | associated with sponsored peanut populations? the PPA guidelines? | populations they serve?
across race/SES (e.g. dust| allergy prevention
employment, mites, cockroach, guidelines similarly? Do different How do differing Can high-risk infants with
income, and/or | environmental preparations of community norms severe eczemalegg allergy
wealth strata, toxicants) influence | Does the timing/ peanut (e.g. boiled regarding infant access timely confirmatory
independent of | the effectiveness of| frequency/diversity of | vs. roasted peanuts) | feeding by race/SES | testing to inform peanut
- race/ethnicity? | early introduction allergenic solids influence the impact adherence to | introduction within the
c or otherwise introduction differ feasibility and/or PPA guidelines? recommended window for
S Do food allergy | influence atopy across linguistic groups| effectiveness of early| “early” introduction?
m outcomes differ | risk? (e.g. English vs Spanish introduction across | Does stress stemming
S by insurance speakers), independent| racial/ethnicgroups? | from community Is patient race/SES
g type or between| Do patients have of race/ethnicity and factors (e.g. exposure associated with:
[} insured vs. adequate SES? What is the optimal | to community 1) being at “high-risk” of
] uninsured transportation to dose, frequency and | violence, structural peanut allergy
% patients access health care? Do food allergy timing of peanut to racism) influence 2) differential access to
bt independent of outcomes vary by introduce during food allergy prompt assessment via SPT|
o) race/ethnicity Does variability in patient/ caregiver healthl infancy for maximal | outcomes? slgE, and/or OFC to confirm
O and SES? dust mite and literacy and/or protection against safety of peanut introductior
8’ cockroach exposure educational attainment,| allergy and does this| How do racial/SES
° fully account for independent of differ by atopy status| differences influence| Can the emergency
g increased race/ethnicity and SES? and//or across the home structure in| department setting be bette
1) sensitization to sociodemographic ways that influence | leveraged for
= shellfish, where Can patient education | strata? food allergy epidemiological FA
] targeted early materials be modified prevention (e.g. surveillance (via greater

multi-generational, #
of individuals in one
home, breast-feeding
practices, access to
diverse foods,
concepts and
understanding of FA,
cultural norms of
feeding)

uniformity in coding
practices) and/or promoting
PPA guideline adherence
(via improved patient
education and linkage to
follow-up care)

Does access to specialty

allergy care and preventive
care differ regionally and/or
between rural/urban areas?




Table 2. Five key steps of the palicy cycle

. Assessment of population health
. Assessment of potential interventions

Policy choices for disease control and prevention
Policy implementation
Policy evaluation




Figure 1.

OWhite NH m Black NH Asian NH m Hispanic m Multiple/Other

For null hypothesis tests of invariance in
aIIergy specific prevalence by race/ethnicity
*p<.05; **p<.01; ***p<.001
Error bars reflect 95% Cls

>
[

%* % %k
* ¥

%* %k ¥ [

||' “i Ill Di “ Li “ ﬂﬂi ﬂi M oisi

Peanut Tree Nut Milk Shellfish Fin Fish Wheat Sesame

IS

% of US Population
- N w
- w N w w w

wn



Figure 2.

80
O White, Non-Hispanic  m Black, Non-Hispanic m Hispanic

: u“ HII n

% with food- % with FA-related % with Comorbid % with Comorbid % with Eczema
induced ED Visit Asthma Allergic Rhinitis
anaphylaxis

w Y wu o)) ~
o o o o o

% of Food Allergy Patients

o

o



Figure3:

o
s}
o=
f=
[
=
a
a
[
a
a
<

population health

Assessment of
potential interventions

Policy choices and
implementation

c
o
F=]
©
=
©
>
[
>
2
©
a

\%

Data from epidemiological studies ~

Potential risk factors for FA identified

Efficacy trials: RCTs etc
Effectiveness trials: RCTs, population intervention studies

v

Screening (or not)
Education/awareness
Availability/cost
Interventions to
promote adherence

Guideline development
Different guidelines across different regions

A AR
.

v
Refinement of guidelines

Longer-term evaluation and implementation strategies

of epidemiological trends
Across different regions with different guidelines
Among different demographic subpopulations

Case Study:

Prevention of peanut allergy via

early peanut introduction

Epidemiological studies of rising
peanut allergy prevalence®®
(Published prior to 2008)

Survey comparing peanut allergy
prevalence and dietary exposure
during infancy among Jewish
families in Israel and the UK*
(Published in 2008)

Learning Early About Peanut
study showed strong preventive
effects of early introduction
among “high-risk” infants.51
(Published in 2015)

The Enquiring About Tolerance
study provided corroborating
evidence in a general UK
population sample of breast-fed
infants.52 (Published in 2016)

NIAID-sponsored Addendum
Guidelines for the Prevention of
Peanut Allergy? & Guidelines for
the Diagnosis and Management
of Peanut and Tree Nut Allergy in
the UK”” (Published in 2017)

Survey of pediatrician adherence
to NIAID-sponsored guidelines”®
(Published in 2020)

Additional efforts to evaluate
implementation and effectiveness
of NIAID-sponsored Addendum
Guidelines (e.g. iREACH study)
(Ongoing)
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