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What is already known about this topic? Existing knowledge underscores food insecurity’s (FI) adverse effects on health,
particularly among children and low-income families. This is exacerbated by systemic racial disparities in food access and allergies.

What does this article add to our knowledge? Our project adds to the body of evidence illustrating the high prevalence of FI in the
allergy/immunology population and the important role allergists can play in identifying patients affected by FI.

How does this study impact current management guidelines? The study underscores the need for routine FI screening in allergy
clinics to tailor interventions, advocate for systemic change, and address racial and ethnic disparities in access to allergen-free foods.
Food insecurity (FI) is defined by the US Department of
Agriculture as reduced quality, variety, or desirability of a diet or
reduced or disrupted intake of food. There is concern that
children with food allergy (FA) may be more likely to be food
insecure. The purpose of this project was to investigate the
prevalence of FI in the pediatric allergy/immunology population
and determine the impact of FA status, race and ethnicity, and
geographic food access. An additional goal was to develop a
workflow for FI screening in the allergy/immunology clinic
setting. Parents of patients were given the validated 2-question
Hunger Vital Sign questionnaire in English or Spanish. Those
with physician-diagnosed FA were asked a third question about
access to allergen-free foods. Families who screened positive for
FI received a list of local resources and access to social work
assistance. The response rate was 89.1%, with 179 completed
surveys. Twenty-three percent of patients screened positive for
FI. There was a significant association between race and
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ethnicity, age, and FI status. FA status and distance from the
nearest grocery store were not significantly associated with FI.
This study adds to the mounting evidence highlighting the
burden of FI in the allergy/immunology population and serves as
a call to action for practicing allergists. Efficient FI screening can
be accomplished using widely available validated tools.
Continued efforts will enable the development of targeted
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Abbreviations used

AAAAI- A
merican Academy of Allergy, Asthma & Immunology
FA- F
ood allergy

FI- F
ood insecurity
HVS- H
unger Vital Sign

ICD-10- I
nternational Classification of Diseases, 10th Revision

USDA- U
S Department of Agriculture
children across the United States. FI is defined by the US
Department of Agriculture (USDA) as reduced quality, variety,
or desirability of a diet as well as disrupted or reduced food
intake.1 It is composed of 4 individual parts: availability, access,
utilization, and long-term stability. Access includes geographical
and economic access to safe foods, as well as access to culturally
relevant foods. A 2021 USDA report found that 10.2% of
households, approximately 38 million individuals, experience FI.
Of households with children, 12.5% were found to be food
insecure. Prevalence rates of FI varied across states, ranging from
5.4% in New Hampshire to 15.3% in Mississippi.2 The preva-
lence of FI rose significantly by approximately one-third during
the height of the COVID-19 pandemic, reaching 24.8% in
March 2020, compared with 18.8% in the pre-COVID-19
period.3 Notably, low-income families experienced a much
higher surge in FI rates, with an 80% increase.4 In addition,
households with children were especially affected by FI, partic-
ularly when a nonworking member lived in the household.5

Studies have highlighted an elevated risk of FI in people of co-
lor, even when controlling for confounding variables.6,7 This
suggests the potential impact of systemic racism in perpetuating
unequal access to food across different racial and ethnic groups.

FI leads to many adverse outcomes for children, including
negative physical and mental health outcomes, poor school
performance, and problems with growth and development. It has
been associated with negative developmental outcomes,
including decreased reading and math scores in children.8,9 In
adults, FI has been linked to an increased risk of cardiovascular
disease and diabetes, possibly due to the consumption of energy-
dense but nutrient-poor foods.10,11

Geographic food access refers to an individual’s ability to buy
products within their community and has been identified as a
critical concept when designing policies to minimize the level of
FI within a community.12 Racial and ethnic disparities have
historically defined geographic food access, and studies continue
to support this idea. A systematic review of studies from 1966 to
2007 found that areas with predominantly racial or ethnic mi-
nority populations were more likely to have restricted access to
healthy foods than neighborhoods with predominantly non-
Hispanic White populations.13 Compared with predominantly
White neighborhoods, minority communities are more likely to
have restricted geographic access to grocery stores and less
culturally appropriate healthy food options.14

Food allergy (FA) is a potentially life-threatening condition
that affects approximately 32 million Americans, including
10.8% of adults and 7.6% of children in the United States.15 In
Texas, the rate of FI is 14%; the rate of FI in Austin/Travis
County is similar, at 14.4%.16 Food allergen avoidance is a
central tenet of FA management. However, FA-related dietary
restrictions can impose significant financial and health burdens
on individuals as well as decreased quality of life, as specialized
diets are expensive and difficult to obtain, especially for low-
income populations.17 In a survey conducted to estimate the
additional medical costs for families with children with food al-
lergies, Gupta et al18 found that families spent approximately 5
times more on medical care than children without food allergies.

Several studies have examined the association of FI with FA.19-
21 Coleman-Jensen et al22 found that 39% of adults with food
allergies experienced FI, and those with FI had significantly
worse health-related quality of life, higher rates of anxiety and
depression, and more severe allergic reactions. In pediatric pop-
ulations, disparities were observed between White and Black
caregivers regarding access to allergen-free foods, with White
caregivers reporting improved access and higher likelihood of
purchasing these foods online.23 A study by Guillaume et al20

found that households with dietary restrictions were more
vulnerable to new or worsening FI, both before and during the
COVID-19 pandemic. A similar study conducted by Golding
et al24 observed that households across varying income brackets
facing FA incurred heightened direct and indirect expenditures
related to food acquisition amid the COVID-19 pandemic.
Moreover, a study by Tackett et al21 found that caregivers of
food-allergic children may perceive greater risk of allergen
exposure at certain food purchase locations, which may exacer-
bate FI in these families. In addition, researchers discovered that
over 20% of children with FA had low food security, and FI was
most common among people with FA who come from low so-
cioeconomic backgrounds.25

Although FI awareness is improving, a work group report by
Shroba et al26 found that the majority of the American Academy
of Allergy, Asthma & Immunology (AAAAI) members did not
routinely screen their patients for FI. Over 70% of respondents
were unaware whether their patients faced FI in the past 6
months, and researchers found that the biggest barriers included
a lack of knowledge regarding FI screening and difficulty iden-
tifying resources to support patients who screen positive.
Screening can identify vulnerable populations and connect in-
dividuals and families with local resources and federal programs
to reduce FI’s prevalence and its effects on the community.27

Universal assessment for FI helps reduce the stigma and allows
the health care team to tailor interventions to meet the specific
needs of patients and their families.28 Implementing FI screening
and providing appropriate resources to at-risk patients can
potentially lead to reduced health care costs by ensuring
improved access to safe, allergen-free foods and reducing emer-
gency department and primary care visits.

The purpose of this project was to investigate the prevalence of
FI in the pediatric allergy/immunology population and deter-
mine the impact of FA status, race and ethnicity, and geographic
food access. An additional goal was to develop a workflow for FI
screening in the allergy/immunology clinic setting.
METHODS
The study protocol was approved by the University of Texas at

Austin Institutional Review Board. Data collection took place from
July 2022 to March 2023. The study was a cross-sectional single-
center survey conducted in an urban, children’s hospital-based
specialty clinic affiliated with a medical school and serving a socio-
economically diverse population. Members of the research team
attended randomly selected clinic sessions based on their availability,
and team members approached all available patients during a given



For each of the following statements, please tell me which one is “often true,” “sometimes 
true” or “never true” for the past 12 months, that is since last [name of current month].

1. We (I) worried whether our food would run out before we (I) got money to buy more

Often true Sometimes true Never true

2. The food that we (I) bought just didn't last and we (I) didn't have money to get more

Often true Sometimes true Never true

Please answer question 3 only if you have a child with a documented food allergy.
3) We (I) worried that my child's allergen-free food(s) would run out before we (I) had 
money to buy more.
Often true Sometimes true Never true

FIGURE 1. Hunger Vital Sign Questionnaire.
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clinic session. Informed consent was obtained from parents of pe-
diatric patients, who were administered the validated Hunger Vital
Sign (HVS) questionnaire, provided in English or Spanish. The
HVS questionnaire consists of 2 questions designed to assess FI.26

Children with physician-diagnosed FA were asked an additional
question regarding access to allergen-free foods (Figure 1). Race and
ethnicity data were extracted from the electronic medical record and
were self-reported or entered by nonclinical staff. FI was defined as a
positive response to one of the 2 HVS questions. Families that
screened positive for FI were provided with a list of local resources
compiled by registered dietitians and local food banks and were
offered a meeting with the clinic social worker. The International
Classification of Diseases, 10th Revision (ICD-10) code for FI,
Z59.41, was added to the child’s chart. An institutional grant was
secured during the project that allowed for the provision of grocery
cards to families who screened positive.

Sociodemographic analysis was performed using Stata statistical
software (version 17.0; StataCorp, College Station, Texas). The City
of Austin Food Environment Analysis was used along with updated
grocery store addresses to calculate the distance from participants’
residences to the nearest grocery store. This initiative mapped the
food retail environment of Travis County, Texas. Using ArcGIS’s
Closest Facility Tool, the distance between each participant’s zip
code residence and the closest food retailer was calculated and
recorded as a separate variable for analysis. Initial analysis involved
measuring geographic food access in Travis County through the
calculation of the distance from participants’ residences to the
nearest food retailer.

Descriptive statistics were used to determine the frequencies and
percentages of categorical variables, whereas continuous variables
were summarized using mean and standard deviation. The normality
of continuous dependent variables was assessed using the Shapiro-
Wilk test and visual inspection. Associations between FA status,
race, and positive or negative screening were examined using c2 tests
for categorical variables and t tests for continuous variables.

An additional exploratory analysis was completed to compare the
distance from the nearest grocery store with race and ethnicity. An
analysis of variance test was used to assess the relationship between
the distance from the nearest grocery store and race and ethnicity,
considering multiple dependent variables. Assumptions such as in-
dependence, normality, and equal variances were checked. Post hoc
pairwise multiple comparisons were conducted to identify specific
differences in distance from the nearest grocery store among different
races and ethnicities.
RESULTS
The study had a response rate of 89.1% of all patients who

were approached (179 of 201 patient encounters). Notably, all
participants with a documented FA responded to the additional
question addressing the impact of FA. Over 23% (n ¼ 42) of
participants screened positive for FI (Table I). Patient age ranged
from 9 months to 20 years. Age was found to be significantly
associated with FI status (P < .052). Patients screening positive
for FI had an average age of 8 years, whereas those screening
negative for FI had an average age of 6.4 years. The study
revealed significant association between FI and race and ethnic
backgrounds (P < .00001). Asian patients had the lowest prev-
alence of FI, with only 9.1% experiencing FI. Over 38% of Black
patients screened positive for FI. White Hispanic patients
demonstrated the highest prevalence of FI within the study
population, with 46.9% screening positive; only 12.7% of White
non-Hispanic children screened positive. There were no partic-
ipants who identified with more than one race and ethnicity
category. Insurance status was significantly associated with the
FI; patients with Medicaid had a higher rate of FI (59.6%) than
those with private insurance (6.6%) (P < .00001).

Of the families who were surveyed, 93 of 179 (52%) families
reported FA. The rate of FI in patients with FA was found to be
20.4%. There was no statistically significant association between
FI status and the presence of FA (P ¼ .30). Of those with FA,
80% (52 of 65) had more than 1 FA. All respondents had a
primary FA to one of the top 9 food allergens. Eighty-five
percent of individuals had IgE-mediated FA; the remainder
had noneIgE-mediated reactions, such as food proteineinduced
enterocolitis syndrome. Geospatial analysis was performed to
assess the potential impact of proximity to grocery stores on food
security (Figure 2). Notably, no statistically significant mean
differences in distance were found when analyzing by FI, race
and ethnicity, FA diagnosis, and health insurance, indicating that
geographic proximity to grocery stores was not associated with FI
in the study population (Table II).
DISCUSSION
FI is a multifaceted social determinant of health that affects

millions of adults and children across the United States and poses
significant challenges to the well-being of individuals and fam-
ilies.1 Childhood FI adversely affects well-being, growth, devel-
opment, and education29 and has been linked to compromised
immunity, mental health concerns,30 poor school performance,
and cognitive challenges.31 FA, like other conditions with
medically necessary specialized diets, can increase vulnerability to
FI, as affected children already face nutritional and growth
challenges. Accumulating evidence demonstrates the high burden
of FI in FA populations.20,32-34 Allergen-free foods are often
more expensive and can be difficult to procure. Recent shortages
due to disruptions in the food supply chain and formula recalls
have compounded the challenges faced by those on specialized
diets.

An AAAAI Work Group Report highlighted that most aller-
gists do not screen for FI due to barriers such as lack of
knowledge regarding screening methods and difficulty identi-
fying or accessing resources to support those who screen posi-
tive.26 The HVS is a short questionnaire that has been validated
in many patient populations. Administering the HVS was an



TABLE I. Descriptive statistics of variables by food insecurity status

Variable

Negative food insecurity

screen, n (N [ 137)

Positive food insecurity

screen, n (N [ 42) Test statistic P value

All participants,

mean – SD or n (%)

Age (y) 6.4 8.0 e1.96 <.052* 6.7 � 4.88

Race and ethnicity 25.67 <.00001†

Asian 10 1 11 (6.11)

Black 8 5 13 (7.22)

White, non-Hispanic 55 8 64 (35.56)

White, Hispanic 26 23 49 (27.22)

Other/not identified 38 5 43 (23.89)

Food allergy 1.07 .30†

Yes 74 19 94 (52.22)

No 63 23 86 (47.78)

Health insurance 60.6 <.00001†

Private 114 8 122 (68.16)

Medicaid 23 34 57 (31.84)

SD, Standard deviation.
*The t test was used for the P value.
†The c2 test was used for the P value.

FIGURE 2. Geospatial model of Travis County.
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efficient method of screening for FI in a pediatric allergy/
immunology clinic. We added an additional question for pedi-
atric patients with a diagnosed FA. Using the Z59.41 ICD-10
diagnosis code for FI enhanced tracking of patients and inter-
vention. On a larger scale, consistent use of this diagnosis code
can provide data on population trends and inform health policy.

The prevalence of FI in the sampled population (23.5%) was
higher than the prevalence of FI for Austin/Travis County in
2022 (14.4%), underscoring the pressing nature of the problem
in this population.35 This finding highlights the need for targeted
interventions to address FI in this specific group. Age was
significantly associated with FI, with older children potentially at
higher risk of FI; this finding warrants investigation into age-
related dynamics. There was a strong association between race
and ethnicity and FI status, with LatinX and Black children
experiencing a disproportionate impact. Insurance status was also
strongly associated with FI, with almost 60% of children on
Medicaid screening positive for FI. This highlights an especially
at-risk population whose basic needs are not being met. The
prevalence of FI among patients with FA was 20.4%, a figure
that aligns with other studies.19,25 Children with and without FA
were equally as likely to be food insecure. It was found that most
food-allergic subjects reported multiple food triggers (80%). This
was an important finding as each additional FA adds additional
restrictions to diets and food items available to families. All in-
dividuals with reported FA reported allergy to one of the top 9
most common food allergens.

Addressing the complex landscape of FI extends beyond its
direct impacts. Burke et al36 conducted a study investigating the
association between long-term racial discrimination and FI
among Black households with children and revealed a significant
connection between racial discrimination and the incidence of
FI. Household characteristics such as single caregiver households,
income levels below 185% of the federal poverty line (equivalent
to a household income of less than $27,750 for a family of four
as of 2022), and children in immigrant, Native American, and
Alaska Native households are correlated with FI.37,38 The impact
of FI may be amplified in families facing other poverty-related
challenges, such as housing insecurity, lack of affordable child
care, unreliable transportation, and low wages.38

The issue of equitable food access has historically extended to
children of color with food allergies. In a recent study, researchers
explored access to allergen-free foods among Black and White
children with food allergies in urban US centers and found
pronounced racial disparities in access to allergen-free foods.34

Notably, White caregivers (88.1%) were more likely to report



TABLE II. Descriptive statistics of variables by distance from
nearest grocery store in miles

Variable

Distance from nearest grocery

store in miles (mean – SD) P value

Food insecurity screen .4140

Negative* 7.85 � 1.16

Positive 9.93 � 2.52

Race and ethnicity .6467

Asian 3.64 � 7.07

Black 7.98 � 9.59

White, non-Hispanic* 8.91 � 15.90

White, Hispanic 7.20 � 13.10

Other/not identified 10.31 � 14.12

Food allergy .461

Yes 8.28� 1.31

No* 8.47 � 1.66

Health insurance .5391

Private 8.21 � 1.81

Medicaid 8.47 � 1.32

SD, Standard deviation.
*Indicates the reference group.
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access than Black caregivers (59%), with White caregivers also
exhibiting a higher propensity for purchasing allergen-free foods
online (35.2%) than Black caregivers (12%). The unadjusted
analysis indicated that White children were 5.2 times more likely
to possess access to allergen-free foods than Black children (P <
.001). However, after accounting for demographic factors, the
racial disparity in access became statistically nonsignificant.
Factors such as online food purchasing, annual household in-
come, respondent education level, milk allergy, and child age
over 5 years were also predictive of access to allergen-free foods.
This study underscores that while racial disparities exist in access
to allergen-free foods among Black and White children, socio-
economic status and various participant attributes substantially
contribute to mediating these differences.

Other studies found that people of color are more susceptible
to FI, even after accounting for other socioeconomic factors.23,36

The roots of these disparities are deeply entwined with historical
and systemic issues, such as racial discrimination, unequal access
to resources, and residential segregation.39 As a result, families
from minority communities may face limited geographic access
to grocery stores and culturally appropriate healthy food options,
perpetuating the cycle of FI.40 Moreover, heightened concerns
about allergen exposure at specific food purchase locations
among caregivers of food-allergic children, as observed in the
study by Tackett et al,21 could further exacerbate FI in these
vulnerable households.

Geospatial analysis examined regional disparities and trends
associated with FI, allowing analysis of the distribution of FI and
its correlation with factors such as proximity to grocery stores and
access to culturally appropriate and affordable food options.
However, no significant differences in FI status were observed
when assessing distance from the nearest grocery store by race
and ethnicity, different from previous findings.13 This may be
due to the small sample size or the use of zip codes rather than
individual addresses, as access to grocery stores can vary even
within zip codes. Further study is needed to better understand
geographic patterns of FI and design targeted interventions and
health policy to address the underlying causes to improve food
access and reduce disparities.

A strength of our study was the high response rate of 89.1%,
which may be attributed to several strategically implemented
elements designed to enhance participant involvement. The short
survey format facilitated subject participation and survey
completion. The utilization of in-person survey administration
by a designated FI team at the end of the visit and separate from
intake forms was another unique feature that may have
contributed to the high response rate. This approach facilitated
an atmosphere of trust and privacy that promoted participation.
Given the sensitive nature of the subject matter, an emphasis on
maintaining participant confidentiality was crucial in ensuring
that respondents felt safe sharing their experiences. Although
broad application of this screening approach may be limited by
available staff resources and time, several lessons learned can be
applied in a practice setting without a dedicated team. These
include the use of a short survey format and fostering an envi-
ronment of trust and privacy within an established physician-
patient relationship.

Limitations of the study include thevsmall sample size, as
survey administration was constrained by the availability of the
research team due to schedules. Team members were available to
approach patients only during certain clinic sessions, affecting the
generalizability of results. We acknowledge the need to contex-
tualize the response rate accordingly, as the rate reported reflects
only the patients who were approached to participate. A goal of
this pilot project is to assess how to optimally integrate FI
screening into clinic workflow for broader implementation and
to capture a more representative patient sample. In addition, this
study was performed in a dedicated pediatric allergy practice and
therefore did not assess the impact of FI in adults and limits
generalizability of our results. This is an important area of future
study.

Another potential source of selection bias is the voluntary
nature of participation. It is possible that families experiencing
more severe FI or other barriers to participation may have been
less likely to participate in the study, thereby affecting the
representativeness of our sample. Consequently, the prevalence
of FI in our sample may not fully reflect the true prevalence in
the pediatric allergy/immunology population. Moreover, the use
of a convenience sample from a single clinic may limit the
generalizability of our findings to other regions or health care
settings. Future research should aim to include larger and more
diverse samples from multiple clinics and geographic locations to
enhance the external validity and generalizability of the results.

In addition, this study relied on self-reported data, which may
introduce recall bias or social desirability bias. Participants may
have under-reported their FI status due to stigma or discomfort,
leading to potential inaccuracies in the data. To address these
limitations, future studies could use more comprehensive and
objective measures of FI, such as examining food purchasing
behaviors, neighborhood characteristics, and access to food retail
environments. This approach would provide a more nuanced
understanding of the relationship between FA status, race and
ethnicity, geographic food access, and FI. Furthermore, race and
ethnicity data extracted from the electronic medical records were
primarily self-reported or entered by nonclinical staff, which
could introduce variability or inaccuracies in the data collection
process. A future direction for improving the reliability of this
data could involve confirming race and ethnicity information at
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the time of survey administration. The literacy level of partici-
pants may have influenced study participation, as data collection
was conducted through a written survey. This could potentially
introduce bias, as individuals with lower literacy levels may have
faced challenges in accurately completing the survey or declined
altogether.

Although our study found a similar rate of FI in children with
and without FA, it is crucial to acknowledge that other research
has highlighted a potential connection between these 2 factors.
Research has demonstrated that limited availability of allergy-
friendly food, medication, and health care may result in
increased morbidity, especially among minority children, due to
potential issues related to compromised nutrition and delayed
treatment of allergic reactions.25 There is evidence supporting an
association between residing in a food desert and the presence of
an FA diagnosis in children.41 This underscores the importance
of screening for FI, especially in clinical settings, as individuals
with food allergies may face unique challenges in accessing safe
and nutritious food. Future studies may investigate the role of
other factors that can modify the presentation and impact of FA,
such as the presence of comorbid conditions like asthma and
atopic dermatitis.

Screening for FI and better understanding its prevalence in a
population are the first steps in designing interventions to address
the problem. Handouts were developed with input from local
dietitians, social workers, and food banks and provided practical
local resources for families, including food pantries and assistance
programs (Figures E1 and E2). Pilot data were submitted to
apply for an institutional grant, which has allowed for the pro-
vision of grocery cards to all families who screen positive.
Investigating local philanthropic foundations, institutional/
hospital-based funding, and antihunger organizations can reveal
sources of funding for such efforts. Next steps include examining
the feasibility of an on-site food pantry with allergen-free foods,
which can help address FI at the point of care.

Understanding the role of race and ethnicity in FI is instru-
mental in fostering a more inclusive and equitable approach to
addressing this issue. In this study, Black and LatinX children
were found to be disproportionately affected by FI. Identifying
these disparities allows for advocacy and development of targeted
interventions and policies that address the systemic issues un-
derlying these patterns.42 Promoting equitable access to nutri-
tious and affordable food for all children can address gaps and
improve health outcomes for all patients.

Identifying patients affected by FI is an important part of
caring for the whole patient and family. This analysis carried out
in a children’s hospital-based allergy/immunology clinic revealed
that almost 1 in 4 children were food insecure, with older chil-
dren, Black and LatinX children, and those on Medicaid insur-
ance disproportionately affected. Understanding the scope of the
problem and its impact on a child’s basic needs fundamentally
influences the treatment plan. The influence of FI on various
health disparities makes it a prime target for comprehensive in-
terventions aimed at improving overall health. Investigating how
race-related experiences within specific communities are linked to
FI can inform the development of tailored food security in-
terventions targeted at minority populations. These efforts can
play a vital role in enhancing food access and health outcomes for
all children. Allergists are uniquely positioned to identify patients
and families affected by FI by virtue of long-term physician-
patient relationships and as the primary specialty managing FA, a
diet-managed condition. By implementing routine screening, the
practicing allergist can take a first and important step in
addressing this vital social determinant of health.
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