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Food insecurity and caregiver perceptions of food allergen
risk by food purchase location in children with food allergies

Alayna P. Tackett,"*” Caroline M. Roberts,” Michael Farrow," Elizabeth L. McQuaid*”’

Abstract

Meeting nutritional needs of children with food allergy (FA) may
be challenging without affordable, quality foods. Food purchase
location may impact availability of FA-safe foods; however,

no research examining food purchase location in families of
children with FA exists. This study compared caregiver report
of food insecurity (FIS; food insecure vs. food secure), FA risk,
and history of food-induced anaphylaxis (FIA) in families of
children with FA, who primarily purchase food items at grocery/
supermarkets (z = 140) or convenience marts/bodegas (CB;

n = 32). Caregivers (N = 172; 49% mothers, 49% fathers, 2%
grandparent/other relative) of children with FA (57% male;

.= 7.5 years; 66% White [22% Latinx and 44% non-Latinx]
ané 23% Black) completed an online survey. Variables included
demographics, history of FIA, and caregiver perceptions of
FIS and FA risk. Caregivers who purchased food items from
CB versus supermarkets reported higher perceived risk of
accidental ingestion (y* = 20.49, p <.001, 94% vs. 50%),
severe reaction (x° = 15.05, $<.001,97% vs. 61%), death
(o’ =27.48, p<.001, 91% vs. 49%), FIS (° = 21.69, p < .001,
94% vs. 49%), and FIA (5° = 11.96, p =.001, 94% vs. 32%).
Effect sizes were small-moderate (Cramer’s VV =.26-.40).
Families who purchased food at CB reported greater food
allergen concerns and FIS than families who purchased food
at supermarkets. Differences in FA-related perceived risks may
reflect the health disparity and adversity these families face to
meet basic nutritional needs, such as FA-related constraints.
Point-of-care efforts are needed to provide early screening for
families who may be at risk for experiencing FIS.
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INTRODUCTION

In the United States, food allergy affects around
4%-8% of children [1] and is increasing in prevalence
[2, 3]. The financial costs and emotional stress of food
allergy increase burden for many families [4]. Over
the past decade, numerous studies have highlighted
the various difficulties families face when managing a
pediatric food allergy (e.g., decreases in health-related
quality of life (e.g., school restrictions [, 6]), increased
anxiety and/or stress associated with meal preparation
[7, 8], and time required to complete daily activities
associated with illness management (e.g., restaurants,
travel, caution outside of the home environment [9-
11]). The cost of managing pediatric food allergy may

Implications

Practice: Many families of children with food
allergy report food insecurity and increased con-
cerns about food allergen exposure, so practi-
tioners should routinely assess for food insecurity
at point of care.

Policy: Policymakers who want to decrease the
incidence of food insecurity in pediatric food al-
lergy should explore supplemental options for
providing additional nutritional resources to fam-
ilies of children with food allergy, despite house-
hold income.

Research: Continued research is needed to
examine and identify specific predictors outside
of household income (e.g., medical costs), which
may increase food insecurity risk in pediatric food
allergy, to identify potential areas for intervention.

also be a significant burden for many families. Gupta
and colleagues [1] conducted a nationally representa-
tive survey of caregivers of children with food allergy
in the United States and estimates indicated that direct
medical costs were approximately $3.8 billion annu-
ally (e.g., copayments, medications) and purchasing
allergen-free foods costs were $1.7 billion annually [1].
Thus, this significant out-of-pocket financial burden
for medical and food costs (around $4,184 per year
per child [1]) may affect a family’s ability to purchase
or meet the nutritional and allergen-free needs of all
family members. However, limited research [12, 13]
has focused on the impact these financial constraints
have on the ability to purchase allergen-safe foods.
This study aims to provide a preliminary examination
of the associations between food purchase location,
food insecurity, and perceived risks of food allergen
exposure among a convenience sample of caregivers
of children with food allergy.

The U.S. Department of Agriculture identifies
food insecurity as the uncertainty of having, or the
inability to acquire, enough food for all household
members because of financial or resource con-
straints [14, 15]. In the United States, it is estimated
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that one in five households are food insecure [15].
Reduced access to food is associated with poor
health outcomes and decreased health care access
for children [13, 16]. Therefore, allergen avoidance
may be particularly challenging for food-insecure
families. In a sample of caregivers of children with
food allergies, many reported greater barriers to
obtain food, and 21% reported food insecurity [13].
Decreased access to food may result in increased fre-
quency or perceived risk of allergic reactions [12].
However, higher socioeconomic and educational
status may not necessarily augment access like food
[12]. Increased food allergy-specific expenditures
(e.g., epinephrine pens, allergen-Hfree foods) may
place all families at greater risk for food insecurity.

Food insecurity is an understudied phenomenon
in pediatric food allergy and the inability to access
or purchase allergen-free foods could place children
with food allergy at risk for allergen exposure. Over
the past several decades, pediatric hospitalizations
for food allergy have more than doubled [17, 18]
and as such, increases in associated health care costs
have also substantially increased [2, 17-20]. Allergic
reactions to food can vary from mild reactions (e.g.,
hives, rash) to the most severe reaction and poten-
tially life threatening, food-induced anaphylaxis
[21-24]. As a result, the standard recommendation
to families is to avoid the food allergen, which can
be complicated when eating outside the home or
grocery shopping in a location with limited food
options (e.g., restaurants, food prepared at conveni-
ence marts or bodegas). Given the risk of allergen
exposure by cross-contamination or exposure, a
high level of illness management education and dili-
gence is needed to safely reduce and avoid allergen
exposure [25]. However, for families experiencing
food insecurity, the risk for allergen exposure may
be greater given limited options to purchase or ob-
tain allergen-free foods.

The majority of youth diagnosed with food al-
lergy are under the age of 12 [26, 27], therefore
most caregivers assume the responsibility of al-
lergen avoidance and are the primary purchaser of
food or nutritional items. The emotional impact of
an allergic reaction can leave a lasting impression
on many caregivers [8, 28]. Akeson and colleagues
[8] found that the majority of caregivers interviewed
could describe, in-detail, the severity and frequency
of their child’s reaction and report significant stress
on daily activities associated with managing their
child’s food allergy [8]. Alternatively, many youth
denied ever having an allergic reaction and reported
no daily stress or concerns with regard to managing
their food allergy [8]. Given the primary role care-
givers play managing their child’s food allergy and
purchasing food for family consumption, assessing
caregivers’ perceptions of food allergen risk associ-
ated with food purchase location is needed.

The majority of the pediatric food allergy litera-
ture has focused on examining psychosocial distress,

familial and/or financial burden, and food-induced
anaphylaxis in primarily White and upper-income
families (e.g., over $100,000 [29]). To extend the
current literature, a more diverse or representative
population of children with food allergy is needed
to elucidate the specific burdens or barriers families
of children with food allergy experience. Therefore,
the primary goal of this study is to provide a pre-
liminary investigation of food insecurity, perceived
risk of food allergen exposure, and the primary food
purchase location (i.e., gas stations, convenience
marts, or bodegas compared to supermarkets or
grocery stores) in a diverse sample of children with
food allergy. We hypothesized that food-insecure
families that primarily purchased food items at gas
stations, bodegas, or convenience marts would be
more likely to report a history of food-induced ana-
phylaxis due to their limited control over food se-
lection. Demographic characteristics (i.e., ethnicity/
race, income, education, caregiver relationship to
child) were also examined by food purchase loca-
tion and food insecurity status, given the impact
socioeconomic challenges may have on obtaining
allergen-free and nutritional foods.

METHODS

Participant recruitment and data collection were
conducted from January to February 2017 using
Toluna, an online platform for survey research.
Participants are able to register for free on the Toluna
website and complete online surveys via computer-
or mobile-based applications. Due to the need for
research of racially and ethnically diverse samples
in the food allergy literature, it was requested that
Toluna recruit to oversample participants from di-
verse backgrounds. Based on estimates from the U.S.
Census Data [30], the requested recruitment sam-
pling parameter goal was 55% non-Hispanic/Latinx
Caucasian/White, 20% Black, 5% Asian/Pacific
Islander, and 20% Hispanic/Latinx. An invitation to
participate in the current study with a unique iden-
tification code was sent to the participants to restrict
completing the survey more than once. Recruitment
was conducted across the United States because the
study was accessible online. The security protocols
conducted by Toluna protect participants’ personal
identifiable information, which surpasses the cur-
rent research standards of the Council of American
Survey Research Organizations and the European
Society for Opinion and Market Research.

PARTICIPANTS
Caregivers were screened for eligibility with a three-
item questionnaire assessing the following: (i) being
18 years or older, (ii) fluency in English, and (iii)
having a child between 1 month and 12 years of age
with a diagnosed food allergy. The child’s food al-
lergy diagnosis was determined via caregiver report.
If they met study criteria, the caregivers completed
page 405 of 412
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informed consent and online questionnaires about
location of food purchases, food insecurity, and his-
tory of food-induced anaphylaxis. After completing
the study, participants received $8.00 as compensa-
tion. This study was approved by the institutional
review board at the Northeastern academic medical
center where the study was conducted.

Four-hundred and ninety-two caregivers com-
pleted the screener, but 226 did not meet study eli-
gibility requirements and did not complete the rest
of the study. The completed data from the eligible
caregivers were examined for indications of invalid
responding, such as patterned responding and com-
pleting the survey too quickly. There were no ob-
served patterned responses. The questionnaires
were estimated to be completed in 5-12 min so
participants with a completion time less than 4 min
were excluded (n = 53). Participants who met eli-
gibility requirements but terminated the survey
early (n = 41) were excluded for incomplete data.
There were no significant statistical differences in
the demographic variables (age, ethnicity/race,
socioeconomic status) between caregivers who were
excluded (n = 94) and those who were included in
the sample for analyses (N = 172).

MEASURES

Demographics

Demographic information was provided by care-
givers. Items included ethnicity, race, age, education,
and gross household income. Information regarding
utilization of governmental benefits (Supplemental
Nutrition Assistance Program [SNAP] and Woman,
Infants, and Children [WIC] program) were also
collected. Please see Table 1 for additional demo-
graphic information.

Food purchase location

Caregivers reported locations where they primarily
purchased food items (i.e., “Where do you typic-
ally purchase your groceries or food items?”) with
response options of (i) gas stations, convenience
marts, or bodegas, or (ii) supermarkets/grocery
stores. Primary food purchase location assesses the
availability of affordable, quality, fresh foods. For
example, supermarkets/grocery stores are more
likely to have greater availability of food options and
healthy food items than gas stations, convenience
marts, or bodegas. Participants were also asked to in-
dicate the main reason for using this food purchase
location. Responses included, “It’s easy and close to
where I live,” “It’s the only location where I live,”
“Best prices,” or “Fresh meats, fruits/vegetables.”

History of food-induced anaphylaxis
Information about their child’s food allergy and his-
tory of their child’s food-induced anaphylaxis were

Table 1 | Caregiver/child demographics

Variable Percent N
. .

ChLLd_ag&(.\Lea[sl._M_(SD)—Z.S_(Medlan_&Q)_l_ZZE lati ; hild
Mother 49 85
Father 49 83

__Grandparent/otherrelative 2 = 4
Child gender

__Male 58 99
__Female 42 73
Child ethnicity
__Hispanic or Latinx 22 37
__Non-Hispanic or Latinx 77 135
Child race
American Indi Alaska Nati 3 5
Asian 4 7
Black/African Ameri 23 40
White 66 114

Multiracial 4 6
Child astt i - 45 77

Number of children in the

__household with food allergies
1 child 85 146
___2 children 13 22
__3 ormore children 2 4
Annual family income
Less than $10,000 2 4
$10,000-19,999 4 6
$20,000-29,999 6 10
$30,000-39,999 5 8
$40,000-49,999 6 10
$50,000-59,999 8 14
$60,000-69,999 8 13
$70,000-79,999 19 32
$80,000-89,999 8 13
$90,000-99,999 8 13
$100,000 and over 29 49
Caregiver education level
Some high school 3 5
__High school graduate 7 12
Vocational school or 11 18
__some college
College degree 41 71
Professional or 38 66
graduate degree
Caregiver marital status
Married/living as married 78 134
Separated/divorced 4 6
Never married 16 27
Widower/widowed 1 2
Governmental and state
supplemental aid
Supplemental Nutrition 38 66
Assistance Program (SNAP)
utilization
Women, Infants, and Children 34 58
(WIC) Past 12-month
utilization
WIC 30-day utilization 36 62
Percent of participants reported, unless otherwise noted.
TBM
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completed by caregivers. Caregivers reported the
number of children within the household with food
allergies, age of child’s food allergy diagnosis, his-
tory of food-induced anaphylaxis, food allergy reac-
tion symptoms, and additional comorbid diagnoses
that could have related symptoms (i.e., asthma).
The occurrence of food-induced anaphylaxis was as-
sessed by caregiver report of yes or no to “Has your
child had an anaphylactic reaction? (Anaphylaxis
is a severe allergic reaction that can happen very
quickly).” An endorsement of yes to this item was
categorized as a positive history of food-induced
anaphylaxis. Epinephrine use was also assessed by
caregiver report of yes or no to “Has your child ever
used an Epipen?” “If yes, how many times.” The
presence and severity of allergic reactions was also
measured by asking parents about the occurrence
of specific symptoms (e.g., vomiting, hives, itching
in the throat). Please see Table 2 for a list of these
allergic reactions and caregiver report of frequency.

Food Allergy Independent Measure

The caregivers’ perceptions of their child’s food
allergy severity and associated risks were assessed
using the Food Allergy Independent Measure
(FAIM) [31]. The FAIM is a four-item caregiver
report questionnaire on a seven-point Likert scale
from 1 - not at all to 7 — extremely likely. Items

addressed caregivers’ perceived risk of allergen ex-
posure, severe allergic reactions following allergen
exposure, and dying as a result of allergen exposure
(e.g., “What chance do you think your child has of
having a severe reaction if food is accidentally in-
gested?”). The FAIM has good validity as a measure
of caregiver report of food allergy risk (o >.70) [31].
The responses were categorized into no/low risk
(i.e., 1-2 was no/low risk) and moderate/high risk
(i.e., responses 3-7 was moderate/high risk) [31].

National Health and Nutrition Examination Survey —
Household Food Security Questionnaire

Household food security status was measured using
the National Health and Nutrition Examination
Survey (NHANES) [32, 33], an 18-item question-
naire with items including food access problems,
limitations, food sufficiency/food shortage, food
quality, food variety, desirability of diet, and dis-
rupted eating patterns (e.g., “We were worried
whether our food would run out before we got
money to buy more,” and “We couldn’t afford to
eat balanced meals”). A balanced meal comprises
a milk/milk product, vegetables, fruits, grains, and
meat/beans. Family food security was coded as:
full food security (no affirmative response on any
items: 23%), marginal food security (1-2 affirmative
responses: 20%), low food security (3-7 affirmative

Table 2 | Caregiver report of child food allergen symptoms

Most severely experienced,

Symptom Ever experienced, % (N) % (N)

Arrhythmia (irregular or weak heartbeat) 5(9) 6(11)
Appearing pale or blue 5(8) 6 (10)
Fainting 5(8) 4 (6)

Swelling in the face (eyes, lips) 24 (42) 27 (46)
Swelling in the mouth or tongue 16 (28) 20 (34)
Throat tightening/difficulty swallowing 17 (29) 19(32)
Hoarseness 11 (18) 12 (21)
Difficulty breathing 23 (39) 16 (28)
Cough 24 (41) 20 (34)
Wheeze 12 (21) 9(16)
Nausea 15 (26) 11 (18)
Stomach pain 15 (25) 9 (15)
Vomiting 17 (29) 19 (32)
Itching in the mouth 46 (79) 41 (70)
Itching in the throat 42 (73) 34 (58)
Runny nose 38 (66) 26 (45)
Sneeze 37 (64) 28 (48)
Itchy/red eyes 37 (64) 31 (54)
Itching of the skin 47 (80) 36 (61)
Redness of the skin 42 (72) 38 (66)
Increased eczema 14 (24) 11 (18)
Hives 17 (30) 16 (28)
Diarrhea 9 (16) 8(13)
Light headed or dizziness 8 (14) 7(12)

Participants were given the option to endorse all symptoms that applied to their child’s experience. Therefore, some percentages may differ and not equal to 100%.
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responses: 17%), and very low food security (8-18 af-
firmative responses: 42%). For the present analyses,
food security was dichotomized into food-secure
(i.e., no or marginal issues in obtaining food: n = 74,
43%) and food-insecure families (i.e., moderate to
high issues in obtaining food: n = 98, 57%).

ANALYSIS PLAN

Chi-square analyses were conducted to assess differ-
ences between caregiver food purchasing location
(supermarkets/grocery stores vs. gas stations, con-
venience marts, or bodegas) and parental percep-
tion of food allergen-related risks, food insecurity,
and history of food-induced anaphylaxis. 7-test ana-
lyses were conducted to assess differences in the
child’s age between food security status and food
purchase location. Effect sizes were demonstrated
as Cramer’s V/Phi, and characterized as small (0.1),
medium (0.3), or large (0.5). SPSS version 22 was
used to conduct all analyses.

RESULTS

Please see Tables 1 and 2 for a summary of partici-
pant characteristics, demographics, and a summary
of allergen reactions. For a visual representation of
each of these findings, please see Fig. 1.

Participant characteristics

The final sample (N = 172) was comprised of equal
numbers of mothers (49%) and fathers (48%), 2%
grandparent or other relative respondent, and were
mostly college-educated (80% college graduate).
Child race/ethnicity of consisted of Caucasian/
White (66% total; 22% Hispanic/Latinx and 44%
non-Hispanic/Latinx), Black (23%), Asian (4%),

m Gas Station, convenient mart, or bodega
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and American Indian/Alaska Native (3%), and 4%
reported more than one race/ethnicity. All chil-
dren (Mage = 7.5 years; SD = 3.1 years; 57% male)
were reportedly diagnosed with food allergy prior
to 6 years of age and the average age of diagnosis
was 5.1 years (SD = 3.1). Sixty-eight percent of the
sample reported their child had a history of food-
induced anaphylaxis and 58% reported use of self-
injectable epinephrine with a mean of 3.3 times
(SD = 1.9). The most commonly reported food al-
lergen symptoms were: itching in the mouth (46%),
skin (47%), and throat (42%), and redness of skin
(42%). Similarly, the most commonly reported se-
vere symptoms included itching in the mouth (41%),
skin (36%), and redness of skin (38%). Please see
Table 2 for a full list of all symptoms reported.
Differences were observed for food security
status and child gender (x* = 4.22, p = .04; Cramer’s
V = .16), such that more male children were ob-
served in the food-insecure group than female
children (food-insecure female children = 51%; food-
insecure male children = 64%). No differences were
observed in family food security status (i.e., food se-
cure vs. food insecure) and gross household income
(¢ =16.53, p = .09), caregiver education (college
graduate vs. high school diploma/some college; %* =
2.41, p = .12), child ethnicity (x° = 5.21, p = .27), or
child age (£(170) = —.21, p = .84). Similar to food se-
curity status, no differences were observed for food
purchase location (i.e., gas stations, convenience
marts, or bodegas vs. supermarkets/grocery stores)
and child age (#(170) = .84, p = .40), child gender (x
=2.02, p = .16), child ethnicity (x° = 2.48, p=".29), or
caregiver education () = 0.54, p = .46). Caregivers
in this sample reported purchasing grocery items
at a supermarket/grocery store significantly more

Supermarket or grocery store
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PERCEIVED FOOD ALLERGEN RISK AND FOOD INSECURITY STATUS

Fig. 1 | Food purchase location, food allergen risk perceptions, food security status, and history of food-induced anaphylaxis in caregivers
of children with pediatric food allergy. Percentages endorsed by caregivers reflect the percent within each respective food purchase loca-

tion. **Significant at p <.001.
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than at gas stations/convenience marts/bodegas ()
=18.43, p = .05; 81% vs. 19%). A large proportion
of caregivers indicated utilization of governmental
benefits (i.e., SNAP [38%; n = 66] and WIC [36%;
n = 62]).

Lastly, given the high percentage of fathers in
the present sample (49%), we also examined po-
tential differences between caregiver respondents
(i.e., mother vs. father respondents) and food pur-
chase location, food insecurity status, perceptions
of food allergen risk, and history of food-induced
anaphylaxis. No differences were observed for food
purchase location, food insecurity status, allergen
risk (i.e., accidental ingestion or severe reaction), or
history of food-induced anaphylaxis. Interestingly,
father respondents perceived a greater risk of their
child dying from an allergen exposure than mothers
(X2 =794, p = .047, Cramer’s V = .22, 58% vs. 42%).
It should be noted that for the caregiver analyses,
grandparent/other relative respondents were ex-
cluded given the low representation (i.e., n = 4).

Food purchase location and food insecurity

A higher frequency of caregivers who purchased
food items from gas stations, convenience marts, or
bodegas reported being food insecure (* = 21.7, p
<.001, Cramer’s V' = .36; 94% food insecure) com-
pared to caregivers who purchased food items at
supermarkets/grocery stores (49% food insecure).

Food purchase location and food allergen-related risks
Compared to caregivers who purchased food items
at supermarkets/grocery stores, caregivers who pur-
chased food items from gas stations, convenience
marts, or bodegas reported greater perceived risk of
accidental ingestion (x* = 20.5, p < .001, Cramer’s
V = .34; 94% vs. 50%), severe allergic reaction
(X2 =15.1, p <.001, Cramer’s V = .30; 97% vs. 61%),
and death (X2 =275, p<.001, Cramer’s V' = .40, 91%
vs. 49%).

Food purchase location and food-induced anaphylaxis
Caregivers who purchased food items from gas sta-
tions, convenience marts, or bodegas reported a
greater frequency of food-induced anaphylaxis than
caregivers who purchased food at supermarkets/gro-
cery stores (X2 =11.96, p = .001, Cramer’s V = .26;
94% vs. 32%).

Food insecurity, food purchase location, and the primary
reason for utilization

The majority of respondents indicated that
purchasing food at their specified location (i.e.,
gas stations, convenience marts, or bodegas [75%];
supermarkets/grocery stores [50%]) was due to con-
venience (i.e., “It’s easy and close to where I live”).
For participants who indicated they obtained gro-
cery items at gas stations, convenience marts, or
bodegas, 22% reported “It’s the only location where
I live,” and only 3% indicated “Best prices” as the

primary reason of shopping at gas stations, conveni-
ence marts, or bodegas. For respondents who en-
dorsed supermarkets/grocery stores, 21% indicated
the supermarkets/grocery stores offered the “Best
prices,” 20% indicated that “Fresh meats, fruits/
vegetables”, and only 9% indicated, “It’s the only lo-
cation where I live,” as the primary reason of shop-
ping at a supermarket/grocery store.

The majority of all respondents indicated that lo-
cation (“It’s easy and close to where I live”) was the
primary reason for utilizing their food purchase lo-
cation (food secure: 58%; food insecure: 52%). For
families who were food insecure, “Best prices” (26%)
and “It’s the only location where I live” (16%) were
the next highest endorsed reasons for food purchase
location, with only 6% indicating “Fresh meat/fruits/
vegetables” as the primary reasons for food purchase
location. For food-secure families, “Fresh meat, fruits/
vegetables” (30%) was the next highest response,
with only 8% indicating “Best prices” as the primary
reason for purchase location, and 4% indicating “It’s
the only location where I live”.

DISCUSSION

We sought to evaluate the association between food
purchase location and (i) food security status (i.e.,
food secure vs. food insecure), (ii) caregivers’ per-
ception of their child’s food allergen risk, and (iii)
history of food-induced anaphylaxis in children
with food allergy. First, in this sample, food inse-
curity was reported by the majority of caregivers
(57%), regardless of household income, caregiver
education (i.e., 80% college graduates), child demo-
graphic characteristics, or child age. This is con-
sistent with the limited literature examining food
insecurity in pediatric food allergy [12, 13] and may
be associated with the well-documented financial
burden associated with managing pediatric food al-
lergy, including out-of-pocket medical expenses [1,
34] and special allergen-free diets [1, 7, 35]. When
examining differences within purchase location,
more caregivers who purchased food items from gas
stations, convenience marts, or bodegas reported
being food insecure (94% vs. 6%; supermarket pur-
chase location = 51% food secure vs. 49% food in-
secure). Respondents indicated the primary reason
for choosing to purchase food at their specified loca-
tion was convenience, with over 50% of both food-
secure and -insecure caregivers endorsing it. For
caregivers who were food insecure, the price of food
items (i.e., “Best prices,” 26%) and the lack of avail-
ability for other food purchase options (i.e., “It’s
the only location where I live,” 16%) were the next
highest endorsed reasons. Alternatively, food-secure
families indicated “Fresh meat, fruits/vegetables”
(30%) was the next highest endorsed reason. The
prices of food choices (8%) and lack of purchase op-
tions (4%) were not endorsed as often for food-secure
families and very few food-insecure families indicated
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“Fresh meat, fruits/vegetables” (6%) as a primary
reason for utilizing their specified purchase location.
These findings support our hypotheses and are lo-
gical given the restricted range of nutritional items
for selection at gas stations, convenience marts, or
bodegas. Interestingly, almost half (49%, n = 68) of
families who indicated supermarkets/grocery stores
as their primary food purchase location also were
food insecure.

Second, greater risk of accidental ingestion (94%),
severe allergic reaction (97%), and food allergen-
related death (91%) were perceived by caregivers
who primarily purchased food items at gas stations,
convenience marts, or bodegas than families who
primarily purchased food items at supermarkets or
grocery stores. When examined by caregiver rela-
tionship to child (i.e., mothers compared to fathers),
risk of food allergen-related death was perceived as
a greater risk by fathers (58%) than mothers (42%).
The association may be due to family roles (e.g.,
domestic, cultural, who attends medical appoint-
ments) or the perception of their child’s illness se-
verity. Few studies have examined differences in
mothers/fathers’ responsibility and perceptions
regarding their child’s food allergy [36-39]. Given
the underrepresentation of fathers in pediatric re-
search [40-42], future studies should make efforts
to include father or co-parent respondents to assess
potential differences in their perceptions and/or be-
haviors related to their child’s illness. Lastly, care-
givers who purchased food items from gas stations,
convenience marts, or bodegas reported a higher
frequency of food-induced anaphylaxis (94%). These
associations highlight the limited availability of
allergen-free and/or fresh, quality foods available
for purchase and the risk this may place families
for perceived or actual food allergen exposure and
food-induced anaphylaxis. To our knowledge, these
findings are the first to assess the association be-
tween food purchase location and perceived or ac-
tual food allergen exposure.

Interestingly, no differences were observed be-
tween food purchase location and food insecurity
status with caregiver education, household income,
child age, or ethnicity. Johns and Savage [13] found
similar associations with food insecurity status,
such that families with food allergy reported more
difficulty accessing food when compared to fam-
ilies without food allergy. Additionally, Johns and
Savage also demonstrated non-White children with
food allergies were more likely to experience low
food security and reported greater financial diffi-
culty affording medical care and medications [13].
This may reflect food allergy-specific expenditures
and difficulties these families face. Additional re-
search, as well as longitudinal assessment, is needed
to identify specific risk factors, perceptions of food-
related burdens, and the disparities that may be spe-
cific to pediatric food allergy. Observed differences

in perceptions of food allergy-related risks may be a
consequence of the adversity these families face to
meet basic nutritional needs, given the primary loca-
tion of food purchase (i.e., gas stations, convenience
marts, or bodegas vs. supermarkets/grocery stores).
Families who typically purchase food or nutritional
items at supermarkets or grocery stores likely have a
wider range of allergen-free items to choose from and
have the advantage to dedicate more time/resources
to examine food items for potential allergens.

LIMITATIONS

While this study provides important preliminary
insights of the associations of food insecurity, per-
ceptions of food allergen risks, and food-induced
anaphylaxis by food purchase location, we have
several limitations to note. First, the study design is
cross-sectional. Utilizing longitudinal and objective
measures to assess food purchase location and food
allergen-related risks or exposures is a first step in
developing interventions to address these relation-
ships and provide resources to families of children
with food allergy. Caregiver report was the primary
and sole means to obtain household status of food
(in)security, food purchase location, and history of
their child’s food allergy diagnosis and allergic reac-
tions. Further, information was not collected about
the total number of individuals in the household in
order to obtain an estimate of poverty status. In the
present study, caregivers provided information re-
garding the number of children with food allergy,
household income, and marital status to deter-
mine the number of individuals in the household.
Therefore, differences were examined using the
total gross household income. Future studies that
incorporate more rigorous methods of assessing fi-
nancial status and utilization of government benefits
or assistance are needed to provide a more detailed
assessment of the relationship of poverty and food
insecurity in larger sample of caregivers of children
with food allergy.

All data were collected online and via selfreport,
thus we were unable to verify physician diagnosis of
food allergy and age at which the child was diagnosed.
Additionally, parental report of frequency of food-
induced anaphylaxis and allergic reactions related
to food-induced anaphylaxis is not the most rigorous
method of data collection. It should be noted, how-
ever, that some studies have highlighted that the
anonymity of online data collection provides re-
spondents with more confidence and comfortability
with responding to sensitive questions [43-45].
Lastly, data were not weighted to adjust for over-
sampling minority respondents and no information
was collected regarding the geographical location
of respondents or where children with food allergy
received their allergy care (e.g., pediatrician, aller-
gist/specialty care, emergency department only). It is
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likely that the associations identified in the present
study likely represent a constellation of variables as-
sociated with both food allergy and the economics of
the household. In future analyses, with larger sample
sizes, it will be important to examine these variables
with more rigorous statistical methods. Additionally,
future studies conducted at point-of-care, that incorp-
orate physician-confirmed allergic status and include
objective methods of documenting allergen ex-
posure, are needed to further assess the associations
highlighted in the present study.

CONCLUSION

Associations between understudied variables like
food (in)security, food purchase location, and per-
ceived allergen risks were observed in this study.
Future research should consider incorporating these
constructs to further examine how these variables
may significantly impact the management of pedi-
atric food allergy. Specifically, this study aimed to
advance the pediatric food allergy literature by
examining associations between (i) food (in)security
and (ii) perceptions and actual risk of allergen ex-
posure by primary food purchase location with a
representative, convenience sample of caregivers of
children with food allergy. Many families reported
food insecurity and increased concerns about food
allergen exposure. Additionally, families who pur-
chased food primarily at gas stations, convenience
marts, or bodegas reported significantly higher per-
ceptions of food allergen risk, food-induced ana-
phylaxis, and food insecurity. Continued research
is needed to examine and identify specific pre-
dictors which may increase food insecurity risk in
pediatric food allergy to identify potential areas of
intervention.
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