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Abstract
Purpose of Review In recent decades, food allergy has become an increasing concern for families, clinicians, and policymakers.
This review aims to summarize what is currently known about the epidemiology and population-level burden of IgE-mediated
food allergy, including its effects on quality of life.
Recent Findings Prevalence surveys, healthcare utilization data, and findings from longitudinal cohort studies across the globe
indicate that food allergy imposes a growing societal burden. Worryingly, recent data indicate that food allergies may be more
prevalent among adult populations than previously acknowledged, with many reported cases of adult-onset allergies.
Summary While it remains unclear how much of the current population-level burden of disease results from true, IgE-mediated
allergy, as much epidemiological data does not incorporate clinical confirmation of disease prevalence—it is clear that affected
individuals suffer impairments in their quality of life and incur substantial economic costs—beyond the physical health burden
imposed by anaphylaxis.

Keywords Food allergy epidemiology . Burden of disease

Introduction

In recent decades, food allergy has become an increasing con-
cern for families, clinicians, and policymakers around the
world. It is a key component of the “atopic march”—the nat-
ural history of allergic disease manifestations that often pro-
gresses from allergic sensitization early in infancy to atopic
dermatitis, food allergy, asthma, and allergic rhinitis. While its
burden is heterogenous, food allergy affects people of all ages,
races/ethnicities, and socioeconomic strata—and therefore has
become a public health issue of global importance. This re-
view summarizes what is known about the current epidemiol-
ogy and population-level burden of immunoglobulin E (IgE)-

mediated food allergy, including economic burden and the
effects on quality of life.

Prevalence of Food Allergy

In the USA, a population-based cross-sectional prevalence
survey of over 50,000 households published in 2018 estimat-
ed that IgE-mediated food allergy is likely to affect approxi-
mately 1 in 10 adults [1••] and 1 in 12 children [2••].
Altogether, these data indicate that over 10% of the US pop-
ulation is likely to suffer from at least one IgE-mediated food
allergy—with even more individuals reporting current food
allergy in the absence of convincingly IgE-mediated symp-
toms. For example, in this survey, nearly one in five adults
(19%) reported that they had at least one current food allergy,
and over 11% of children had parent-reported food allergy.
However, individuals reporting symptomatology determined
to be more consistent with other non-IgE conditions (e.g., oral
allergy syndrome, intolerance) did not meet the stringent
criteria used to ascertain “convincing” food allergy in this
study. It is important to note that many of these individuals
who did not report convincingly IgE-mediated symptomatol-
ogy nevertheless strictly avoid their suspected allergens and
therefore are likely to suffer impaired quality of life and incur
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additional economic burden associated with chronic food al-
lergy management.

Crucially, while self-selection bias is a concern in self-/
parent-report prevalence questionnaires such as this—the
prevalence point estimates from this survey were gleaned
from the nationally-representative AmeriSpeak Panel—
hosted by NORC at the University of Chicago, whose partic-
ipants reported prevalence rates of other atopic conditions
(i.e., asthma [3], eczema [4]) consistent with previous US
population-based epidemiological studies, suggesting that
atopic individuals were unlikely to be substantially over-
represented in the resulting estimates.

While the aforementioned food allergy prevalence esti-
mates may appear remarkably high, they are consistent with
the previous population-based survey estimates. A 2011 pedi-
atric food allergy prevalence study, which utilized a similar
survey sampling design and questionnaire structure, reported
that 8% of US children had a convincingly IgE-mediated cur-
rent food allergy based on symptom report [5]. However, the
criteria used to define convincing food allergy in this previous
pediatric survey were less stringent than those used in the
2018 study, as they did not exclude patients with suspected
oral allergy syndrome (i.e., those reporting only non-systemic
oropharyngeal reaction symptoms to common oral allergy
syndrome triggers). Consequently, while the prevalence esti-
mates are not directly comparable, they nevertheless suggest
that US pediatric food allergy prevalence rates are unlikely to
have decreased in the last decade. Other studies have also
concluded that food allergy prevalence has risen substantially
in recent decades. Estimates from the National Health and
Nutrition Examination Survey (NHANES) from 2007 to
2010 suggested that 6.5% of children were reported to have
a food allergy [6]. This same study found that 10% of US
adults reported a current food allergy, while the 2010 FDA
Food Safety Survey estimated reported adult food allergy
prevalence at 13% and physician-diagnosed adult food allergy
prevalence at 6.5% [7]. A previous US cross-sectional, ran-
dom digit dial telephone survey assessing self-reported pea-
nut, tree nut, and sesame allergy suggested that peanut allergy
prevalence among children was 1.4% in 2008, a marked in-
crease from 1997 (0.4%) to 2002 (0.8%) [8]. Tree nut allergy
prevalence was estimated to be 1.1% in 2008, compared to
0.5% in 2002 and 0.2% in 1997 [8], also indicative of a sub-
stantial increase in food allergy prevalence.

It is important to acknowledge that even if repeated cross-
sectional prevalence surveys were to use identical criteria at
each time point, temporal trends in food allergy prevalence are
undoubtedly influenced to some degree by increasing aware-
ness of food allergy among both patients and physicians.
Furthermore, previous studies indicate that self-/parent-proxy
report instruments may substantially overestimate true food
allergy prevalence [9], underscoring the need for future epi-
demiological work incorporating clinical confirmation of

participant-reported symptoms—ideally via oral food chal-
lenge. However, such studies are costly, logistically challeng-
ing in a population-based context and riskier for patients than
traditional survey-based approaches, leading to concerns
about the generalizability of resulting data owing to non-
representative samples.

One study that has surmounted the aforementioned barriers
and provides unique insights into the true prevalence of IgE-
mediated food allergies is the HealthNuts cohort study, cur-
rently underway in the Australian state of Victoria. This study
estimated oral food challenge-proven food allergy prevalence
to be over 10% in a population-based cohort of 12-month-old
infants. Specifically, prevalence of egg, peanut, and sesame
seed allergy were estimated to be 8.8%, 3%, and 0.8%, re-
spectively. Cow’s milk allergy prevalence was 2.7% although
this was not challenge confirmed, but based on skin prick
testing and convincing clinical history [10]. A more recent
study, which followed-up the cohort at 4 years estimated
challenge-confirmed prevalence of egg, peanut, and sesame
allergy to be 1.2%, 1.9%, and 0.4%, respectively [11••]. It is
notable that these 4-year estimates are comparable with the
corresponding point prevalence estimates of convincingly
IgE-mediated egg (1.3%), peanut (2.1%), and sesame (0.2%)
allergy reported in the latest cross-sectional pediatric US food
allergy survey among 3–5 years old [2••]. Additionally, the
EuroPrevall birth cohort study included data from nine
European countries and also incorporated oral food challenges
within the first 2 years of life to estimate food allergy preva-
lence. Challenge-confirmed cow’s milk allergy prevalence
was estimated at 0.6% [12] and challenge-confirmed hen’s
egg allergy prevalence was estimated at 1.2% [13]. An Irish
birth cohort also reported 1.8% prevalence of peanut allergy
and 2.9% prevalence of egg allergy within the first 2 years of
life [14]. See Fig. 1 for available estimates of pediatric food
allergy prevalence around the world.

While the aforementioned cohort studies reporting
challenge-confirmed food allergy rates provide valuable in-
sights into the burden of disease among infants and young
children—little work to date has systematically characterized
the prevalence of food allergy among older children, adoles-
cents, and adults using similarly rigorous clinical diagnostic
approaches. This is important since, while HealthNuts found
that nearly two thirds of peanut, egg, and sesame allergy cases
resolved between 1 and 4 years [11]—consistent with previ-
ous data indicating that 20% of peanut [49] and 80% of egg
allergies are likely to resolve naturally [50]—much remains
unknown about the natural history of food allergies. Recent
data from the unselected Isle of Wight birth cohort [51•]—
which has been followed prospectively for 18 years with low
participant attrition and mobility—has observed a pattern of
resolution of transient food allergies during early childhood
followed by an increase in food allergen sensitization and new
food allergy onset during teenage years. This resulted in
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elevated prevalence rates at 18 years relative to mid-child-
hood. These patterns are somewhat consistent with recent
cross-sectional prevalence survey findings in the USA, which
reported higher food allergy prevalence rates among young
adults than among pediatric samples, as well as high rates of
adult-onset food allergy [1••].

Racial Differences in Food Allergy Burden

Like other atopic conditions in the USA, food allergies appear
to be particularly prevalent among African-American children
relative to their Caucasian counterparts [2••]. Recent data also
indicates that White adults have lower rates of food allergy
relative to their Black, Hispanic, Asian, and multi-racial coun-
terparts and prevalence rates appear similar among adults in the
highest- and lowest-income strata [1••]. These epidemiological
findings of racial differences are mostly consistent with previ-
ous literature [52], such as the random digit dial telephone
survey research by Sicherer et al. that demonstrated Black re-
spondents reported higher rates of seafood allergy than other
racial/ethnic groups [53]. Similar differences were reported by
Luccioli et al. in 2008 whose analysis of data from the 2005–

2007 Infant Feeding Practices Study II concluded there were
more Black children with reported, probable food allergy than
White or Hispanic children (12.5% vs 5.6% vs 5.1%, respec-
tively) [54]. Data from the National Health Interview Survey
(NHIS) between 1997 and 2007 also indicated a greater in-
crease in parent-reported rates of food allergy among Black
children relative to other races [55].

Moreover, a study of urban tertiary care hospital networks
in Chicago and Cincinnati reported higher rates of food-
induced anaphylaxis and related emergency department visits
among African-American and Hispanic pediatric food allergy
patients, relative to their non-Hispanic White counterparts
[56]. Recent national US survey data also indicate that Black
adult food allergy patients report higher rates of severe reac-
tions, as well as higher rates of food allergy-related emergency
department visits than White adults, even after adjusting for
comorbid atopy and a large number of other relevant
sociodemographic factors (i.e., household income, education-
al attainment, whether the food allergy was physician-diag-
nosed, and whether the patient was prescribed epinephrine)
[1••]. Pediatric data from the same nationally representative
survey also found elevated rates of food allergy-related emer-
gency department visits among Black and Hispanic children
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Fig. 1 Population-based estimates of current pediatric food allergy prevalence around the world as of 2018. Available estimates vary in food allergy
measurements and pediatric age groups [2••, 10, 15–48].



adjusting for a similar set of covariates [2••]. Taken together,
these data highlight the importance of better understanding
and addressing root causes of these apparent racial differences
in food allergy prevalence and possibly severity.

Racial Differences in Food Sensitization

Furthermore, numerous studies have found that Black/
African-American children have substantially higher rates of
food allergic sensitization to peanut [57], milk, egg, and
shrimp [55, 58]. The 2005–2006 nationally representative
NHANES study reported that food sensitization prevalence
among Black individuals (regardless of age) was 27% com-
pared to 13.8% for White and 21.2% for Hispanic individuals.
The estimated clinical food allergy rates were 5.9%, 1.9%, and
2.7%, respectively [58]. Recent work from the Detroit-area
WHEALS birth cohort study demonstrated that these higher
rates of food allergic sensitization among African-American
children may not always translate into higher rates of food
allergy compared to non-African-American children [59].
This has important implications for epidemiological studies
relying on specific IgE levels for food allergy diagnosis and
underlines the importance of clinical history and food chal-
lenges (where appropriate) to confirm diagnoses—to help en-
sure unbiased evaluation [60]. A longitudinal analysis con-
cluding that no population-level increases in food allergic sen-
sitization were observed among US children between
NHANES III (1988–1994) and NHANES (2005–2006) fur-
ther highlights the divergence between rates of food allergic
sensitization and survey-based prevalence rates in population-
based studies [61].

Food Allergy Severity, Anaphylaxis,
and Healthcare Utilization

The apparent rise in food allergy prevalence among adolescents
and young adults is particularly concerning given that these age
groups appear disproportionately affected by food-induced
anaphylaxis, including fatal reactions [62•]. However, despite
frequently publicized fatalities resulting from food allergy, fatal
food-induced anaphylactic reactions are exceedingly rare, par-
ticularly among infants and young children [63]. More gener-
ally, recent US population-weighted survey data indicate that
approximately one in ten convincingly food allergic individ-
uals reported receiving treatment for a food allergic reaction in
the emergency department within the past 12 months and over
one in three reported that they have received food allergy treat-
ment in the emergency department at some point in their life-
time [1••, 2••]. While reaction severity is difficult to character-
ize via patient report, approximately half of children and adults
with convincingly IgE-mediated food allergy report a history of

at least one severe reaction—characterized by multiple serious
acute symptoms (i.e., hives, vomiting, wheeze) reported within
multiple organ systems (i.e., skin, gastrointestinal, respiratory,
cardiovascular). In this US population-based study, rates of
severe reactions varied substantially by food allergen, with
peanut-, tree-nut, shellfish and/or fin fish-allergic children and
adults more likely to report a severe reaction than their coun-
terparts with other allergies [1••, 2••]. Moreover, among these
same food allergic individuals, one in five report having treated
a food allergic reaction with an epinephrine auto-injector. The
highest rates of epinephrine auto-injector (EAI) use
was reported among food allergic adolescents and young
adults[1••].

Numerous recent analyses of healthcare utilization
data are consistent with European, Australian, and US
survey research findings indicating rising food allergy
burden. Rates of hospitalizations due to food-induced
anaphylaxis doubled in the United Kingdom between
1998 and 2012—although fatality rates remained con-
stant [64]. A doubling of hospitalizations for allergic
reactions was also observed among Finnish and
Swedish children aged 0–19 from 1999 to 2011 [65].
Meanwhile, in Australia between 1994–995 and 2004–
2005, rates of hospitalizations for food-induced anaphy-
laxis increased an average of 13.2% per year and over
fivefold among infants/children aged 0–4 years old [66].
More recent data found that food-related anaphylaxis
hospitalization rates rose further beginning in 2005
reaching 8.2 cases per 100,000 persons/year by 2012
[67]. Furthermore, a study observing emergency depart-
ment visits and hospital admissions in the US State of
Illinois due to anaphylaxis estimated a 29.1% annual
increase of emergency department and hospital admis-
sions among children from 6.3 per 100,000 children in
2008 to 17.2 per 100,000 children in 2012 [68]. These
2012 estimates are substantially higher than previous
estimates of 10.5 per 100,000 person/year for all-cause
anaphylaxis among pediatric patients treated from 1991
to 1997 by a large health maintenance organization in
the state of Washington [69].

Cross-sectional data indicating rising food allergy preva-
lence in the USAwere recently corroborated by a longitudinal
analysis of national health insurance claims data [70], which
demonstrated the incidence of peanut allergy increased steadi-
ly from 2001 to 2006 and is estimated to continue increasing
through 2020. Another analysis of national claims data pub-
lished in a white paper by FAIR Health found that from 2007
to 2016 the percent of claim lines with diagnoses of anaphy-
lactic food reactions rose377% [71]. The most common
eliciting allergic foods were peanut and tree nut, which is
consistent with other US studies showing these as among the
most frequent causative foods of severe allergic reactions and
emergency department visits [2••, 72].
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Urban vs Rural Differences

Numerous studies have reported systematic differences
in food allergy burden between urban and rural commu-
nities, with higher prevalence rates reported in urban
areas than rural areas, even after accounting for differ-
ences in racial and socioeconomic composition [73]. A
recent analysis of the Healthcare Cost and Utilization
Project data for New York and Florida from 2009 to
2014 reported that emergency department admission
rates due to food-induced anaphylaxis were 12.3/
100,000 in an urban setting vs. 4.6 in rural settings.
Such urban/rural differences have also been shown out-
side of the US context. A recent high-quality unselected
cohort study found higher rates of both sensitization and
allergy to food among rural-dwelling South Africans
relative to urban-dwelling South Africans [74].
Remarkably, in contrast to the research hypothesis, this
study found similar rates of food sensitization and aller-
gy among urban South Africans of White, Mixed, and
Black race—indicating that environmental influences
may be more important in determining atopy risk than
ethnicity, at least in this South African cohort. Such
putative environmental influences include, but are not
limited to, differences in aeroallergen exposure, proxim-
ity to farm and domestic animals, helminth parasite in-
festation, ultraviolet light exposure, environmental to-
bacco smoke/air pollution exposure, probiotic use, and/
or other factors which influence the composition of the
skin and/or gut microbiome, breastfeeding practices, as
well as frequency, timing, and composition of allergenic
food and fiber consumption.

Effects of Migration

Previous literature has suggested that as highly populous
South and East Asian countries increasingly urbanize and/or
adopt lifestyles more akin to those of Western countries, their
burden of allergic disease is likely to increase [75]—absent
large-scale implementation of effective allergy prevention in-
terventions. In fact, data from two Chinese regional cross-
sectional food allergy prevalence surveys administered in
1999 and 2009, which incorporated confirmatory oral food
challenge, indicated that food allergy prevalence approximate-
ly doubled over a 10-year period from 3.3% to 7.7% among 0–
24 month-old infants in Chongqing—a highly urbanized city
of roughly 30 million people [42]. Another source of such
worries is recent data suggesting high rates of food allergic
sensitization among South Asians [76]. While this sensitiza-
tion may not manifest as food allergy in their home country,
evidence shows that the children of South Asian immigrants
to countries with high allergic disease prevalence have

significantly elevated allergy risk relative to their peers with
native born parents [77]. For example, in the HealthNuts
study, peanut allergy and sensitization were roughly three
times as prevalent among infants whose parents were born
in East Asia relative to infants with Australian-born parents
[78]. Importantly, this difference was only partially attenuated
after accounting for differences in food introduction practices
and key household-level characteristics. Since studies also
indicate that first-generation immigrants first experience lower
rates of allergy than their native-born peers [79, 80] and then
gradually acquire the sensitization and allergic disease profiles
of their host country over time—this suggests that gene-
environment interactions are likely to underlie the etiology
of food allergic disease in these populations. This also sug-
gests that as global migration continues to urbanized areas
where food allergy prevalence appears highest [73, 81•], the
global burden of food allergy is likely to further increase.

Psychosocial Burden of Food Allergy

At the population level, given the relatively low fatality rates
associated with the condition [62•] and general lack of symp-
toms in the absence of allergenic food exposure—food aller-
gies impose significant burden on the quality of life of affected
patients and their families. Previous studies have indicated
that patients with a greater number of food allergies reported
lower quality of life compared to their counterparts with fewer
food allergies—likely owing to the fact that a greater degree of
vigilance is required for allergen avoidance [82–84]. Among
food allergic children, those with milk and egg allergy have
reported lower quality of life compared to children with easily
avoidable allergens such as peanut and tree nut [85, 86].
Relatedly, individuals with milk or egg allergy who are able
to tolerate baked milk/egg products have been found to report
better quality of life, owing to fewer dietary restrictions.
Impaired food allergy-specific quality of life has also been
reported to be worse among children and caregivers for those
with a history of severe food allergic reactions, more symp-
toms during a previously reported food allergic reaction, and
any previous epinephrine use [82, 84, 87]. Similarly, individ-
uals who believe themselves more likely to experience poten-
tially life-threatening anaphylaxis report worse quality of life
than their counterparts who are less concerned about potential
fatality. Due to the ubiquity of food, management of food
allergies remains a daily challenge for many patients, as they
seek to strike the appropriate balance between vigilance, pre-
paredness, and stress management. Previous research de-
scribes how the stress of daily food allergy management
compounded by the dearth of effective treatment options im-
pacts family relationships and often limits social activities,
ultimately contributing to impaired food allergy-related qual-
ity of life [88•].
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Economic Burden of Food Allergy

Besides its effects on physical and psychological health, food
allergy has also been found to impose substantial economic
burden on the individual and societal levels. In a 2013 study
by Gupta et al., the annual economic cost of food allergy was
estimated to be $24.8 billion, roughly $4184 per year per child
[89]. Annual direct medical costs including hospitalizations,
clinician visits, and emergency department visits were $4.3
billion. Additionally, annual out-of-pocket costs related to
food allergy were $5.5 billion, and annual opportunity costs
such as a caregiver leaving/changing jobs to care for their food
allergic child were estimated to be $14.2 billion [89]. A
follow-up study identified significant socioeconomic dispar-
ities in the economic burden of childhood food allergy, with
children in the lowest-income stratum spending more than
twice as much as those in other income groups on food
allergy-related emergency department and hospitalization
costs [90]. On the other hand, greater household income was
associated with greater spending on out-of-pocket medication
costs (e.g., for epinephrine auto-injectors). A 2019 systematic
review of 11 studies addressing the economic burden of food
allergy concluded that household-level lost opportunity costs
were the primary driver of food allergy-related economic
burden—although further work is needed to better character-
ize the particular time and lost labor costs associated with food
allergy [91•].

Conclusions

In sum, recent data suggest that food allergy affects a growing
number of infants, children, and adults around the world.
While it has traditionally been conceptualized as a largely
pediatric condition, recent data indicate that an even greater
number of adults are impacted. Overall population-level bur-
den of food allergy is likely to increase in the absence of rapid
deployment of effective prevention interventions. In light of
global trends of increased migration and urbanization, recent
evidence suggesting that migrants from the world’s most pop-
ulous regions (i.e., South and East Asia) may be predisposed
to food allergy when exposed to a constellation of environ-
mental factors associated with residence in major urban cen-
ters and/or Western countries is particularly troubling.
Unfortunately, it remains unclear how much of the current
population-level burden of disease results from true, IgE-
mediated allergy—since much epidemiological data to date
has not incorporated clinical confirmation of disease preva-
lence. Nevertheless, affected individuals suffer substantial im-
pairments in quality of life, utilize increasing amounts of
healthcare services, and incur substantial economic costs—
beyond the physical health burden imposed by anaphylaxis.
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