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Food allergy management in child care centers and schools is a
controversial topic, for which evidence-based guidance is
needed. Following the Grading of Recommendations
Assessment, Development, and Evaluation approach, we
conducted systematic literature reviews of the anticipated
health effects of selected interventions for managing food
allergy in child care centers and schools; we compiled data
about the costs, feasibility, acceptability, and effects on health
equity of the selected interventions; and we developed the
following conditional recommendations: we suggest that child
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care centers and schools implement allergy training and action
plans; we suggest that they use epinephrine (adrenaline) to treat
suspected anaphylaxis; we suggest that they stock unassigned
epinephrine autoinjectors, instead of requiring students to
supply their own personal autoinjectors to be stored on site for
designated at-school use; and we suggest that they do not
implement site-wide food prohibitions (eg, ‘‘nut-free’’ schools)
or allergen-restricted zones (eg, ‘‘milk-free’’ tables), except in
the special circumstances identified in this document. The
recommendations are labeled ‘‘conditional’’ due to the low
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quality of available evidence. More research is needed to
determine with greater certainty which interventions are likely
to be the most beneficial. Policymakers might need to adapt the
recommendations to fit local circumstances. (J Allergy Clin
Immunol 2021;147:1561-78.)

Key words: Food allergy, food hypersensitivity, schools, school
teachers, child care, child day care centers, health education,
epinephrine, secondary prevention, practice guidelines

EXECUTIVE SUMMARY
Children with food allergy are at risk of allergic reactions that

range frommild to potentially life-threatening. The condition can
contribute to reduced quality of life and barriers to participation
in day-to-day activities. These guidelines provide evidence-
informed recommendations to help policymakers determine
optimal strategies for managing food allergy in child care centers,
primary/elementary schools, middle/junior high schools, and
secondary/high schools. The guidelines are intended to be inter-
national in scope. However, they are most likely to be applicable
in settings where food allergy is a recognized public health
concern and local child care, school, and health care systems have
the capacity to manage allergic reactions.
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Use and adaptation
All of the recommendations in these guidelines are labeled

‘‘conditional.’’ This implies that based on the limited evidence
available, the majority of panel members think but are not certain
that inmost situations the benefits of following a recommendation
would outweigh the harms and burdens of doing so. In some
cases, policymakers might need to adapt the recommendations to
fit local circumstances. Any adaptations should take into account
the available evidence and anticipated effects of implementing an
intervention in a specific context.
Methods
These guidelines were developed by an international panel of

key stakeholders, including health professionals, school
personnel, and parents, with support from a methodology team.
The authors followed the Grading of Recommendations Assess-
ment, Development, and Evaluation approach to review the risk of
allergic events in child care centers and schools and develop
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evidence-informed recommendations related to the following
interventions: food allergy training for personnel; allergy action
plans and protocols for managing allergic reactions; using
epinephrine to treat allergic reactions; stocking unassigned
epinephrine (ie, not prescribed to specific students); site-wide
food prohibitions (eg, nut-free schools); allergen-restricted zones
(eg, milk-free classrooms or tables).

Policymakers might also consider other interventions to
manage food allergy. However, those interventions fall outside
the scope of these guidelines.
Key findings
Based on current median reported rates of allergic events in

child care centers and schools, we found that if the average school
had 350 students: 1.3 allergic reactions of any severity would
occur on average at each school per year; anaphylaxis would
occur in approximately 1 in 15 schools per year; epinephrine
would be administered in about 1 in 24 schools per year. On
average, researchers report that roughly 1 in 10 allergic reactions
and cases of anaphylaxis among children occur at child care
centers or schools. Most reactions (90%) occur elsewhere.

We found no studies that estimated the risk of death from
anaphylaxis in child care centers or schools. However, based on
registries and death certificates, death from food-induced anaphy-
laxis is rare in any setting.

Very little evidence is available on the effects of selected
interventions on the risk of allergic events. Studies suggest that
allergy training may help improve knowledge and skills among
child care and school personnel. However, more research is
needed to learn how long these improvements last, how they
affect outcomes in students, and whether allergy action plans
provide additional benefits beyond training alone. When anaphy-
laxis occurs, epinephrine is the first-line recommended treatment.
We found no evidence to support the preemptive use of
epinephrine when signs or symptoms of anaphylaxis have not
yet developed. Stock epinephrine may provide a treatment option
when someone experiences anaphylaxis and does not have
personal epinephrine available to treat it. However, the cost-
effectiveness and feasibility of stocking epinephrine varies
depending on the specific jurisdiction and approach taken. Studies
have not consistently found that site-wide food prohibitions or
allergen-restricted zones reduce the risk of allergic reactions.
Top-level recommendations
1. We suggest that child care centers and schools implement

training for teachers and other personnel in the prevention,
recognition, and treatment of allergic reactions to food. (Condi-
tional recommendation; very low certainty of evidence.)

2. We suggest that child care centers and schools require all
parents of students with diagnosed food allergy to provide an up-
to-date allergy action plan. (Conditional recommendation; very
low certainty of evidence.)

3. We suggest that child care centers and schools implement
site-wide protocols for the management of suspected allergic
reactions to food in individuals with no allergy action plans on
file. (Conditional recommendation; very low certainty of
evidence.)

4. We suggest that child care and school personnel use
epinephrine only when they suspect that someone is experiencing
anaphylaxis, rather than use epinephrine as the first universal
treatment for all suspected allergic reactions. (Conditional
recommendation; very low certainty of evidence.) For special
circumstances, see the full guidelines.

5. We suggest that child care and school personnel do not
preemptively administer epinephrine in cases when no signs or
symptoms of an allergic reaction have developed, even if a student
has eaten a food to which they have a known allergy or history of
anaphylaxis. (Conditional recommendation; very low certainty of
evidence.) For special circumstances, see the full guidelines.

6. When laws permit, we suggest that child care centers and
schools stock unassigned epinephrine autoinjectors on site,
instead of requiring students with allergy to submit personal
autoinjectors to be stored on site for designated at-school use.
(Conditional recommendation; very low certainty of evidence.)
For special circumstances, see the full guidelines.

7.We suggest that child care centers and schools do not prohibit
specific foods site-wide. (Conditional recommendation; very low
certainty of evidence.)

8. We suggest that child care centers and schools do not
establish allergen-restricted zones, except in the special circum-
stances identified in the full guidelines. (Conditional recommen-
dation; very low certainty of evidence.)

For additional recommendations and implementation consid-
erations, see the full guidelines.

When weighing the data and additional considerations, we
placed high value on the health, quality of life, and self-
management capacity of students with food allergy. We also
considered the quality of life of other stakeholders, such as
students without food allergy, parents, and personnel. We
assumed any intervention would be implemented in contexts
with finite resources, where the anticipated costs must be justified
by the anticipated benefits.
INTRODUCTION
The management of food allergy in child care centers and

schools is a sensitive and often controversial topic. Across
jurisdictions, there is considerable variability in the policies and
procedures used to manage the risk of allergic reactions. In part,
this might reflect the variable guidance provided by allergy
organizations and public health agencies around the world. In
many cases, current policies and practices may not be supported
by the best available evidence.

To inform rational decision making, evidence-based guidance
is needed. To our knowledge, this is the first international attempt
to synthesize the available data and provide evidence-informed
recommendations to help policymakers manage the risk of
allergic reactions to food in child care centers and schools. In
some cases, the research literature provides little direct evidence
to support or reject particular policies and practices. However,
identifying the limits of the available evidence is important, in and
of itself, for guiding informed discussions and future research.

Based on data from oral food challenges, a 2013 survey of
allergy organizations found that the prevalence of food allergy
ranged from 1% to 10% among infants and preschool-age
children and 1% to 2.5% in children over the age of 5 years.1

More recent research suggests the prevalence may now be higher
in some populations of older children.2 Most allergic reactions to
food are mild to moderate, but some are severe. The most serious
type of allergic reaction is anaphylaxis. Most people who develop
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anaphylaxis survive—but fatal reactions can occur, particularly if
the reaction is not treated. Food allergy can also contribute to
reduced quality of life3,4 and increased costs of living.5-7 Anxiety
and fear about the risk of accidental exposure to food allergens,
and the burden of managing that risk, may limit children’s partic-
ipation in day-to-day activities. Children with food allergy are
also at risk of allergy-related bullying.8

Given that children spend much of their time in child care
centers and schools, it is not surprising that food allergy
management has become a topic of concern in these settings.
These guidelines provide evidence-informed recommendations to
help child care and school policymakers determine optimal
strategies for managing food allergy in their jurisdictions. Man-
aging the risk of allergic reactions must not be confused with
totally removing the risk: it is not possible to totally remove the
risk of allergic reactions in any setting.
INSTRUCTIONS FOR USE AND ADAPTATION
All of the recommendations in these guidelines have been

labeled conditional. That means that the majority of panel
members think, but are not certain, that in most situations
the benefits of following a recommendation would outweigh the
harms and burdens of doing so. The lack of certainty reflects the
lack of high-quality evidence available on the interventions
addressed in these guidelines. For policymakers, the implication
of a conditional recommendation is that decisions about whether
to implement, continue, or discontinue an intervention will
require discussion among stakeholders. This discussion should
take into account the evidence and additional considerations
presented in these guidelines and accompanying appendices.

Decision makers should not treat the recommendations in these
guidelines as binding mandates. No recommendation can take
into account all of the variable circumstances that might affect the
potential benefits, harms, and burdens of an intervention in a
given jurisdiction. Thus, no one charged with overseeing or
evaluating the actions of child care and school policymakers or
personnel should apply the recommendations by rote or in blanket
fashion. In some cases, policymakers might need to adapt the
recommendations to fit local circumstances. Any adaptations
should take into account the available evidence and the antici-
pated consequences of implementing an intervention in a specific
context.

When quoting or translating recommendations from these
guidelines, any qualifying remarks that accompany each recom-
mendation—including statements regarding special circum-
stances and assumed values and preferences—should not be
omitted. These statements are integral to the recommendations.

For more guidance, see Appendix A: Instructions for Use and
Adaptation in this article’s Online Repository (available at
www.jacionline.org).
TARGET AUDIENCE AND SCOPE
The primary target audience of these guidelines includes

policymakers, public health professionals, and child care and
school personnel that play a role in developing and implementing
policies for managing food allergy in child care centers, primary/
elementary schools, middle/junior high schools, and secondary/
high schools. These guidelines may also help other community
members understand the magnitude of risk of allergic reactions to
food in child care centers and schools, as well as the potential
benefits, harms, and costs of different approaches to managing
that risk. By identifying gaps in the research literature, these
guidelines may help researchers direct attention to topics on
which more studies are needed.

These guidelines are intended to be international in scope.
However, they are most likely to be applicable in settings where
food allergy is prevalent enough to be a recognized public health
concern and the local child care, school, and health care systems
are developed enough to manage allergic reactions. Most of the
studies cited in these guidelines took place in high-income
countries. Their findings may not reflect on-the-ground realities
in poorly resourced communities. There may be settings in which
the management of food allergy is not considered a priority or the
recommendations are not feasible to implement, due, for instance,
to gaps in resources. For example, epinephrine (adrenaline)
autoinjectors are difficult to access in many regions of the
world.1,9

These guidelines provide evidence-informed recommenda-
tions related to the following interventions: allergy training;
allergy action plans and site-wide protocols for managing
suspected allergic reactions; using epinephrine to treat allergic
reactions; stocking unassigned epinephrine; and site-wide food
prohibitions and allergen-restricted zones. (See Table I.) Policy-
makers or personnel might also consider using other interventions
to manage food allergy in child care centers or schools (eg, indi-
vidualized accommodation plans, allergy training for students,
antibullying initiatives). However, those interventions fall outside
the scope of these particular guidelines.

All of the recommendations in these guidelines relate to the
management of IgE-mediated food allergy. Recommendations on
the stocking and use of epinephrine are also relevant to the
management of other types of IgE-mediated allergy, such as
insect sting allergy. For simplicity, we use ‘‘students’’ to refer to
all children and adolescents who attend child care centers and
schools. We use ‘‘parents’’ to refer to their legal guardians.
METHODS
These guidelines were developed by: (1) an international panel of key

stakeholders consisting of 22 members, including allergy specialists, primary

care and nursing professionals, school administrators and personnel, and

parents of children with and without food allergy; and (2) a methodology team

consisting of 6 researchers with experience in evidence synthesis and

guideline development.
Questions and outcomes of interest
Members of the guideline panel and methodology team collaboratively

brainstormed potential questions to be addressed in these guidelines. Using

group discussion and online polling software (www.surveymonkey.com), we

ranked the questions in terms of priority. The selected interventions and ques-

tions represent the top-prioritized issues identified by the group. We used the

same process to identify outcomes of interest for each question. A recent high-

school graduate with food allergy also participated in this process. For most

questions, we deemed the following outcomes to be critically important:

allergic reactions to food, including severe and fatal reactions; emergency

department visits and emergency medical service interventions; and quality

of life and other psychosocial outcomes among students with food allergy.

We also deemed the following outcomes to be important but less critically

so: adverse reactions to epinephrine and quality of life and other psychosocial

outcomes among students without food allergy, parents, and personnel.

http://www.jacionline.org
http://www.surveymonkey.com


TABLE I. Summary of recommendations

Food allergy training, allergy action plans, and site-wide protocols

1. We suggest that child care centers and schools implement training for teachers and other personnel in the prevention, recognition, and treatment of allergic

reactions to food. (Conditional recommendation; very low certainty of evidence.)*

2. We suggest that child care centers and schools require all parents of students with diagnosed food allergy to submit an up-to-date allergy action plan.

(Conditional recommendation; very low certainty of evidence.)*

3. We suggest that child care centers and schools implement site-wide protocols for the management of suspected allergic reactions to food in individuals with

no allergy action plans on file. (Conditional recommendation; very low certainty of evidence.)*

Epinephrine (adrenaline) vs other treatments for allergic reactions

4. We suggest that child care and school personnel use epinephrine only when they suspect that someone is experiencing anaphylaxis, rather than use

epinephrine as the first universal treatment for all suspected allergic reactions. (Conditional recommendation; very low certainty of evidence.)*

5. We suggest that child care and school personnel do not preemptively administer epinephrine in cases when no signs or symptoms of an allergic reaction

have developed, even if a student has eaten a food to which they have a known allergy or history of anaphylaxis. (Conditional recommendation; very low

certainty of evidence.)*

Special circumstances

a. If child care or school personnel think that someone might be experiencing anaphylaxis but they are not certain, we suggest that they give

epinephrine immediately (ie, when in doubt, give epinephrine).

b. If a student with known allergy is found with impaired consciousness, we suggest that child care or school personnel give epinephrine and contact

emergency medical services, even if the student shows no other signs of an allergic reaction. If personnel have been instructed and trained to provide

basic life support (eg, cardiopulmonary resuscitation), they may do so according to the instructions.

c. If a student’s health care provider has issued a signed allergy action plan or note that instructs child care or school personnel to follow a different

treatment protocol, we suggest they follow those instructions. Similarly, if a student’s health care provider advises personnel by phone to administer

certain treatments during a suspected allergic reaction, we suggest they follow those instructions.

d. If local laws limit the ability of child care or school personnel to administer epinephrine, then policymakers and personnel should follow the

applicable laws. In such cases, it may be appropriate to advocate for changes to the law.

Stocking unassigned epinephrine (adrenaline) autoinjectors

6. We suggest that child care centers and schools stock unassigned epinephrine autoinjectors on site, instead of requiring students with allergy to submit

personal autoinjectors to be stored on site. (Conditional recommendation; very low certainty of evidence.)�
Special circumstances

a. If child care centers and schools decide to stock unassigned epinephrine autoinjectors, most panel members supported an approach in which students

with allergy are not required to store personal autoinjectors on site (eg, in a school office) for designated at-school use but are permitted to carry

personal autoinjectors with them (eg, in a carrying case) when they are mature enough to do so. Those autoinjectors may be used to treat anaphylaxis if

it occurs while the students are traveling to or from their child care centers or schools, participating in off-site activities, or in other contexts where

stock autoinjectors are not readily available.

b. Some child care centers and schools may have enough stock autoinjectors available to equip personnel on field trips and other off-site activities with

stock autoinjectors, while maintaining an adequate supply of stock autoinjectors on site. However, in many cases, it is not likely to be feasible or cost-

effective to equip personnel on field trips or other off-site activities with stock autoinjectors—due to the number of stock autoinjectors required to

provide adequate coverage and the additional oversight and resources needed to ensure that stock autoinjectors are distributed and returned

appropriately. If stock autoinjectors will not be available during off-site activities, child care centers and schools should (1) inform students with allergy

and their parents of that fact beforehand; (2) require students with allergy to bring personal autoinjectors with them; and (3) take steps to ensure those

personal autoinjectors are readily accessible during the activity.

c. In jurisdictions where epinephrine autoinjectors are inaccessible, child care centers and schools may consider stocking prefilled epinephrine syringes

or epinephrine ampules with empty syringes as an alternative.

d. If local laws do not allow child care or school personnel to administer stock autoinjectors, there is no rationale for stocking them. In such cases, it

may be appropriate to advocate for changes to the law.

Site-wide food prohibitions and allergen-restricted zones

7. We suggest that child care centers and schools do not prohibit specific foods site-wide (eg, nut-free schools). (Conditional recommendation; very low

certainty of evidence.)*

8. We suggest that child care centers and schools do not establish allergen-restricted zones (eg, peanut-free classrooms, milk-free tables), except in the limited

special circumstances identified. (Conditional recommendation; very low certainty of evidence.)*

Special circumstances

a. When students lack the developmental capacity to self-manage due to very young age (ie, infants, toddlers) or physical or cognitive impairments, it

might be appropriate to implement allergen-restricted zones (eg, nut-free classrooms, milk-free tables) to lower the risk that they will accidentally eat a

food allergen.

b. If local laws require child care centers or schools to take certain steps to regulate the presence of food allergens, policymakers and personnel should

follow the applicable laws. In some cases, it might be appropriate to advocate for changes to the law.

(Continued)

J ALLERGY CLIN IMMUNOL

VOLUME 147, NUMBER 5

WASERMAN ET AL 1565



TABLE I. (Continued)

c. In jurisdictions where food ingredient labeling is not mandatory or not effectively enforced, any food prohibitions would be impossible to effectively

implement.

*When weighing the available data and additional considerations for this question, we placed high value on the health, quality of life, and self-management capacity of students

with food allergy. We also considered the quality of life of other stakeholders, such as students without food allergy, parents of students, and child care and school personnel. We

assumed that any intervention would be implemented in contexts with finite resources, where the anticipated costs must be justified by the anticipated benefits. Panel members

acknowledge that given the lack of high-quality evidence on the health effects of the intervention, the decision to take one approach or another will depend in part on the

acceptability, feasibility, and costs of doing so in any given jurisdiction.

�When weighing the available data and additional considerations for this question, we favored an approach that would optimize access to epinephrine autoinjectors for all students

who might experience anaphylaxis at child care centers or schools. We placed relatively high value on maximizing cost-effectiveness at a society level, rather than reducing the

costs incurred by one payer or another (eg, school systems vs individual students). We recognize that decisions about stocking autoinjectors will depend on the availability of public

resources and budget allocations, as well as culturally variable opinions about who should bear the burden and costs of making emergency medications available. Any changes in

current practices or costs borne by different payers may require discussion and debate among key stakeholders—including policymakers in health care, education, and child care

sectors—to determine the appropriate sources and distribution of required resources.
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Review of evidence and development of

recommendations
Members of themethodology team performed systematic literature reviews

on: (1) the risk of IgE-mediated allergic reactions to food, epinephrine use,

anaphylaxis, and death from anaphylaxis in child care centers and schools; and

(2) the effects of each intervention on outcomes of interest. They followed the

Grading of Recommendations Assessment, Development, and Evaluation

(GRADE) approach10 to assess the certainty of available evidence and used

the GRADEpro online application (www.gradepro.org) to prepare evidence

profiles and evidence-to-decision frameworks with descriptions of the effects

of each intervention on outcomes of interest; the certainty of the available ev-

idence on those effects; and additional data and considerations related to costs,

feasibility, acceptability, and effects on health equity.11

Members of the guideline panel reviewed this information and determined

the direction and strength of each recommendation through group discussion

and voting. For each question, an external committee determined which panel

members should be asked to refrain from voting on the final recommendations,

due to actual, potential, or perceived conflicts of interest. Members of the

methodology team refrained from voting on all recommendations.

Panel members followed the GRADE approach to label each recommen-

dation as ‘‘strong’’ or ‘‘conditional’’ based on the contents and quality of the

underlying evidence. All of the recommendations are labeled ‘‘conditional’’

due to the very low certainty of the evidence. The majority of voting panel

members agreed on the direction, strength, and wording of the final

recommendations. Dissenting opinions are noted in the appendices.

All panel members reviewed and provided input on these guidelines. We

also invited stakeholders from multiple countries to review the draft

document. For more information about the guideline development process,

see Appendix B: Methods in this article’s Online Repository (available at

www.jacionline.org).

SUMMARY OF FINDINGS, RECOMMENDATIONS,

AND IMPLEMENTATION CONSIDERATIONS

Risk of allergic reactions in child care centers and

schools
We performed a systematic review of studies that reported the

rate of IgE-mediated allergic reactions to food, epinephrine use
for allergic reactions to food, anaphylaxis trigged by food, and
death from anaphylaxis in child care centers or schools. The
certainty of the available data on risk is very low. We present the
detailed results of this review separately (Brozek et al, manuscript
in preparation) and discuss the top-level findings here.

Risk of allergic reactions of any or unspecified

severity
We found 4 survey- or registry-based studies that reported the

incidence of allergic reactions of any severity to food and other
triggers in child care centers or schools in Australia, Japan, Spain,
and the United States.12-15 These studies found that about 253 to
3,115 allergic reactions occurred per 100,000 students per year
(median: 375 per 100,000).12-15 At these reported rates, if the
average school had 350 students, approximately 1 to 11 allergic
reactions (median: 1.3) would occur on average at each school
per year. Most of the allergic reactions would not be life-
threatening. However, even mild to moderate reactions can be un-
comfortable and stressful to manage.

Researchers have found that 3% to 20% (median, 9%) of
reported allergic reactions in children occur at child care centers
or schools.13,16-27 Most reported allergic reactions (median, 91%)
occur in other or unknown settings, such as children’s
homes.13,16-27
Risk of anaphylaxis
We found 4 survey- or registry-based studies that reported the

incidence of anaphylaxis to food and other triggers in child care
centers or schools in Australia and the United States.13,15,28,29

These studies found that about 8 to 118 cases of anaphylaxis
occurred per 100,000 students per year (median, 19 per
100,000).13,15,28,29 At these reported rates, if the average school
had 350 students, anaphylaxis to food or other triggers would
occur in approximately 1 of every 2 to 34 schools per year (me-
dian, 1 in 15 schools). Another study sponsored by an epinephrine
autoinjector manufacturer found that in the United States in 2013
and 2014, suspected cases of anaphylaxis occurred in 11% of
schools nationwide.30,31 No cases were reported in 89% of
schools.30,31

Researchers have found that 0% to 29% (median, 10%) of
reported cases of anaphylaxis in children occur at child care
centers or schools.13,18,32-63 Most reported cases of anaphylaxis
(median, 90%) occur in other or unknown settings, such as chil-
dren’s homes.13,18,32-63

In nearly all reported cases of food-related anaphylaxis, the
reaction occurs after someone eats a food allergen. Touching a
food allergenmay cause localized hives and swelling, and in some
reports, people have attributed the development of allergic
symptoms—such as itchy and watery eyes, itchy and runny
nose, and wheezing—to the inhalation of air-borne food proteins
(eg, steam from cooking fish).22,64-68 However, the risk of anaphy-
laxis from touching or inhaling food appears to be extremely low.
Very few cases have been reported in the research literature, and
we found none confirmed through food challenge. In 2 experi-
mental studies where peanut butter was smelled or applied to
the skin of children with peanut allergy, none experienced
anaphylaxis.69,70
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Frequency of epinephrine autoinjector use
We found 18 published sources that reported survey- or

registry-based data on the incidence of epinephrine use for
allergic reactions to food and other triggers in child care centers
or schools in Australia and the United States, as well as a set of
unpublished school data provided by a panel member in Canada
(M. Langlois, personal correspondence, February
2017).12,15,29,71-85 These sources reported that epinephrine was
administered about 1 to 118 times per 100,000 students per year
(median, 12 per 100,000).12,15,28,71-85 Epinephrine was used to
treat reactions triggered by food in 31% to 100% of reported cases
(median, 58%).12,15,29,71-73 In the remaining cases, it was used to
treat reactions caused by other or unknown triggers.12,15,29,71-73 In
about 15% to 31% of reported cases, students who received
epinephrine had no previously known history of
allergy.15,29,30,71,72,74-80

At these reported rates, if the average school had 350 students,
epinephrine would be administered in approximately 1 of every 1
to 362 schools per year (median, 1 in 24 schools).12,15,29,71-85 Two
public health reports from Massachusetts78,79 reported that
epinephrine was administered in 6% to 7% of schools over the
course of a year. No doses of epinephrine were used in 93% to
94% of schools.78,79 However, reported rates of epinephrine use
might not represent the rates at which epinephrine is medically
indicated. In some cases, epinephrine might not have been used
to treat anaphylaxis when it should have been. In other cases,
epinephrine might have been used to treat an allergic reaction
that did not meet the criteria for anaphylaxis.
Risk of death from anaphylaxis
We found no studies that estimated the risk of death from

anaphylaxis in child care centers or schools. However, death from
anaphylaxis in any setting is rare. Among children 0 to 19 years of
age, the average reported rate of death from food-induced
anaphylaxis in any setting is 3.25 per 1,000,000 children with
food allergy per year.86 This estimate includes deaths in any loca-
tion among children of any age, including infants, preschool-age
children, and school-age children (Fig 1).87,88
FOOD ALLERGY TRAINING, ALLERGY ACTION

PLANS, AND SITE-WIDE PROTOCOLS

Questions
Should child care centers and schools implement training for

personnel in the management of food allergy, rather than not
implement such training?

Should child care centers and schools require parents of
students with food allergy to provide allergy action plans, rather
than not require such plans?
Background
Studies have found that child care and school personnel have

limited knowledge, skills, and confidence related to the preven-
tion, recognition, and treatment of allergic reactions.89-99 These
gaps likely pose barriers to the optimal management of food al-
lergy, particularly because many sites lack full- or part-time
nursing support.94,97,100-102 To help child care and school
personnel learn how to prevent, recognize, and respond to allergic
reactions, food allergy advocates have supported the provision of
food allergy training. In many jurisdictions, child care centers and
schools also ask parents of students with food allergy to fill out
allergy action plans. These plans are also known as emergency ac-
tion plans, emergency care plans, or anaphylaxis emergency
plans. They consist of a standardized template or form that out-
lines the recommended emergency response to a suspected
allergic reaction. The form may be personalized with a student’s
name, emergency contact information, list of allergy triggers, and
other information. Additionally or alternatively, some child care
centers and schools implement site-wide protocols to guide the
treatment of any suspected allergic reaction that occurs on site,
including reactions in individuals with no allergy action plans
on file. The availability, structure, and contents of allergy training,
action plans, and site-wide protocols vary within and between
jurisdictions.1,103-109
Summary of evidence
There is little evidence available on the effects of food allergy

training, action plans, or site-wide protocols on the rate of allergic
reactions or other outcomes of interest. Studies have found that
training is associated with short-term improvements in allergy-
related test scores or self-reported levels of knowledge, skills, and
preparedness among child care and school personnel.110-145 More
research is needed to learn how long these improvements last and
what effects they may have on health outcomes in students. Some
limited and low-quality evidence suggests that implementing
training and action plans might help reduce the frequency of
allergic reactions or epinephrine use in students.17,140,142,146-149

However, research on asthma action plans suggests that action
plans might provide few additional benefits beyond those pro-
vided by training alone.150

Studies suggest there is broad community support for the
provision of allergy information to child care and school
personnel and the implementation of plans to keep students
with food allergy safe.151-156 Although some are resistant to
allergy training,157,158 many personnel think it is helpful or
necessary to receive information and training on food
allergy.91-93,95,96,100,114,115,119,127,144,156,159-164 Panel members
agreed that in jurisdictions where expert-designed training
programs, action plans, and protocols are universally available,
it is feasible to implement these interventions. In communities
where they are not available, child care centers and schools
may need to collaborate with health care professionals and other
stakeholders to develop or access the required resources.
Recommendations

4. We suggest that child care centers and schools implement
training for teachers and other personnel in the prevention,
recognition, and treatment of allergic reactions to food.
(Conditional recommendation; very low certainty of
evidence.)

5. We suggest that child care centers and schools require all
parents of students with diagnosed food allergy to provide
an up-to-date allergy action plan. (Conditional recommen-
dation; very low certainty of evidence.)



FIG 1. Risk of death from selected causes among children in any setting. For the sake of illustration, we

present the risk of death from anaphylaxis to food alongside the risk of death from other causes. This

includes deaths in any setting, not only schools and child care centers. A, The risk of death among children

with food allergy (rate per 1 million per year) is shown. B, The risk of death among all children, including

those with and without food allergy (rate per 10 million per year) is shown. The risk of death from food al-

lergy in any setting is based on a systematic review conducted byUmasunthar et al,86 who compiled data on

children 0 to 19 years of age from studies conducted between 1999 and 2012. The estimated rates of death

from other causes are based on survey data collected from high-income countries for 2016,87,88 with an

assumed prevalence of food allergy of 4%.86 This figure assumes that children with food allergy have the

same risk of death from other causes (eg, road traffic injuries) as children without food allergy. The actual

risk of death from any given cause varies from one community to another.
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3. We suggest that child care centers and schools implement
site-wide protocols for the management of suspected
allergic reactions to food in individuals with no allergy ac-
tion plans on file. (Conditional recommendation; very low
certainty of evidence.)

Implementation considerations
If child care centers or schools implement food allergy training

for personnel, allergy action plans for students, and/or site-wide
protocols for managing suspected allergic reactions, the contents
of those interventions should be evidence-based and standard-
ized. Training programs, action plans, and protocols should be
designed, reviewed, and regularly updated by health care pro-
fessionals with expertise in food allergy. Where expert-designed
training programs, action plans, or protocols are not currently
available, we encourage policymakers and program developers to
facilitate their preparation and dissemination. In many cases, it
might be more cost-effective to adapt existing resources from
other jurisdictions, provided they have been designed and
reviewed by qualified health care professionals.

If allergy action plans for students with food allergy are
received, they should be kept in locations that child care and
school personnel can easily access in the case of an allergic
reaction. To protect student privacy, we suggest that these plans
should not be posted in areas visible to the general public. Child
care and school personnel should take steps to ensure they are
familiar with the plans of students under their supervision, as well
as any site-wide protocols. Child care centers and schools should
ask parents of students with known food allergy to regularly
review their action plans and report any changes.

For more detailed discussion of the underlying rationale and
implementation considerations for these recommendations, see
Appendix C: Food Allergy Training, Allergy Action Plans, and
Site-Wide Protocols in this article’s Online Repository (available
at www.jacionline.org).
EPINEPHRINE (ADRENALINE) VS OTHER

TREATMENTS FOR ALLERGIC REACTIONS

Question
Should epinephrine be used as the first universal treatment for

all suspected allergic reactions in child care centers and schools,
rather than watchful waiting, other medications, or epinephrine
depending on the specific symptoms of a reaction?
Background
Most allergic reactions to food are not anaphylaxis and resolve

without treatment or with the use of oral antihistamines. However,
when signs or symptoms of anaphylaxis develop, epinephrine is
the recommended first-line treatment.165,166

Currently, instructions for epinephrine use in child care centers
and schools vary. Depending on local policies, personnel may be
instructed to do one of the following:

1. Use epinephrine to treat any and all suspected allergic re-
actions, including allergic reactions that do not meet the
criteria for anaphylaxis.
2. Use epinephrine to treat suspected anaphylaxis only. For
allergic reactions that are not suspected anaphylaxis, use
other medications (eg, oral H1-antihistamines) or use no
medications and monitor the student for signs and symp-
toms of anaphylaxis that might develop (‘‘watchful
waiting’’).

In some cases, child care and school personnel have been
instructed to preemptively give epinephrine if they know or
suspect that a student has eaten a food to which they have a
diagnosed allergy or history of anaphylaxis, even if the student
shows no signs or symptoms of an allergic reaction at all
(‘‘preemptive epinephrine use’’).

Debates over different treatment approaches take place in the
context of wider concerns about the potential underuse of
epinephrine for treating anaphylaxis—as well as the potential
overuse of epinephrine for treating milder allergic reactions that
do not meet the criteria for anaphylaxis. When anaphylaxis
occurs, personnel may be hesitant to administer epinephrine, due
to uncertainty about the proper timing or technique for epineph-
rine use or other issues.93,115,119,125,126,161,163,167-170 Studies in
other contexts have found that people often do not follow recom-
mendations to treat anaphylaxis with epinephrine.105,171,172 On
the other hand, if personnel use epinephrine to treat any and all
suspected allergic reactions to food, they will use it to treat
allergic reactions for which it is not medically required. After
all, most allergic reactions are not anaphylaxis and do not require
epinephrine to treat.
Summary of evidence
We found no direct research evidence comparing the health

effects of using epinephrine as the first universal treatment for all
suspected allergic reactions to food in child care centers or
schools versus using epinephrine to treat only suspected anaphy-
laxis. It is possible that advising personnel to use epinephrine to
treat all suspected allergic reactions might promote timely
epinephrine use when anaphylaxis does occur. However, we
found no data on how different treatment protocols affect the
actual practices of child care or school personnel or health
outcomes in students. Nor are there any direct data on how
epinephrine use affects the risk of death from anaphylaxis in child
care centers or schools. If advising personnel to use epinephrine to
treat all suspected allergic reactions does reduce the underuse
of epinephrine to treat anaphylaxis and the risk of death
from anaphylaxis, then the magnitude of this potential benefit is
unknown but likely small, because the risk of death
from anaphylaxis is low. We found no data to support preemptive
epinephrine use in cases when no signs or symptoms of an
allergic reaction have developed. Some research suggests
that administering epinephrine when anaphylaxis has not
developed might negatively affect quality of life in parents of
children with allergy.173 Likewise, some panel members sug-
gested that giving an injection that is notmedically requiredmight
negatively affect quality of life in students with allergy and in
personnel.

The costs, acceptability, and feasibility of implementing each
treatment approach varies from one context to another. There is
variability within and between jurisdictions in the accessibility
and cost of epinephrine,9,174-177 the confidence and ability of child
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care and school personnel to recognize anaphylaxis,89,95,97,111,114,
116,118,120-122,125,126,130,131,133,134,139,143,178,179 and the presence
of laws that might prohibit or enable personnel to administer med-
ications. In general, epinephrine is more expensive than oral an-
tihistamines. In some jurisdictions, child care and school
personnel are also instructed to contact emergency medical ser-
vices (eg, 911) every time they give epinephrine, which substan-
tially increases the costs associated with epinephrine use.6,180

Therefore, it is rational to assume that using epinephrine to treat
all suspected allergic reactions is more expensive than using
epinephrine to treat suspected anaphylaxis alone.

Recommendations

4. We suggest that child care and school personnel use
epinephrine only when they suspect that someone is expe-
riencing anaphylaxis, rather than use epinephrine as the
first universal treatment for all suspected allergic reactions.
(Conditional recommendation; very low certainty of
evidence.)

5. We suggest that child care and school personnel do not
preemptively administer epinephrine in cases when no
signs or symptoms of an allergic reaction have developed,
even if a student has eaten a food to which they have a
known allergy or history of anaphylaxis. (Conditional
recommendation; very low certainty of evidence.)

Special circumstances
If child care or school personnel think that someone might be

experiencing anaphylaxis but are not certain, we suggest that they
give epinephrine immediately (ie, when in doubt, give
epinephrine).

If a student with known allergy is found with impaired
consciousness, we suggest that child care or school personnel
give epinephrine and contact emergency medical services, even if
the student shows no other signs of an allergic reaction. If
personnel have been instructed and trained to provide basic life
support (eg, cardiopulmonary resuscitation), they may do so
according to the instructions they have received.

If a student’s health care provider has issued a signed allergy
action plan or note that instructs child care or school personnel to
follow a different treatment protocol, we suggest they follow
those instructions. Similarly, if a student’s health care provider
advises personnel by phone to administer certain treatments
during a suspected allergic reaction, we suggest they follow those
instructions.

If local laws limit the ability of child care or school personnel to
administer epinephrine, then policymakers and personnel should
follow the applicable laws. In such cases, it may be appropriate to
advocate for changes to the law.
Implementation considerations
Regardless of the specific approach that child care centers and

schools take, we suggest they train personnel on the chosen
treatment protocol. If personnel are expected to administer
epinephrine in cases of suspected anaphylaxis, they should
receive training in how to recognize anaphylaxis. Personnel
should also be trained on how to monitor someone for new or
changing symptoms of anaphylaxis, how to give epinephrine,
when to give additional doses of epinephrine, and when and how
to contact emergency medical services. If child care centers and
schools require students with allergy to have allergy action plans
on file, those plans should be updated to reflect any changes made
to treatment protocols.

According to expert-consensus guidelines,165,166 an allergic re-
action is likely anaphylaxis if it involves symptoms in 2 ormore of
the following organs systems or tissues: skin or mucous mem-
branes (eg, hives, rash, redness, itching, swelling); digestive tract
(eg, abdominal pain, cramping, nausea, vomiting, diarrhea); res-
piratory tract (eg, suddenly congested or runny nose, throat tight-
ness or swelling, voice hoarseness, inability to speak, wheezing,
coughing, chest tightness, shortness of breath, labored breathing);
circulatory system (eg, pale skin, cool and clammy skin, weak and
rapid pulse, chest pain, dizziness, fainting, collapse, floppy body
in very young children).

An allergic reaction should also be treated as anaphylaxis if the
person has trouble breathing or shows signs of reduced blood
pressure (eg, dizziness, fainting, collapse, floppy body in very
young children) after they have been exposed to a known allergen,
even if they develop no signs or symptoms in other organ systems
or tissues.165,166

If child care or school personnel suspect that someone is
experiencing anaphylaxis, they should give a weight-appropriate
dose of epinephrine immediately, before giving any other
medications. It is appropriate to give another dose of epinephrine
if the symptoms of anaphylaxis do not resolve within 5 minutes,
the symptoms resolve but then return, or the symptoms worsen.
Professional allergy organizations generally advise caregivers to
contact emergency medical services or arrange for the patient to
be transported to an emergency department whenever epinephrine
is used to treat suspected anaphylaxis,165,181-184 although some
researchers have raised concerns about the cost-effectiveness of
this practice.185 If no epinephrine is available to treat suspected
anaphylaxis, personnel should contact emergency medical ser-
vices immediately.

If an individual develops signs or symptoms of a mild to
moderate allergic reaction that does not meet the criteria for
anaphylaxis, personnel should monitor the individual closely for
signs and symptoms of anaphylaxis that might develop—and give
epinephrine immediately if suspected anaphylaxis does develop.
In some jurisdictions, local laws and regulations might also
permit child care or school personnel to administer other
medications that health care professionals have prescribed or
recommended for the treatment of mild to moderate allergic
reactions (eg, oral H1-antihistamines). The treatment of mild to
moderate allergic reactions fell outside the scope of our literature
review for these particular guidelines.

For more detailed discussion of the underlying rationale and
implementation considerations for these recommendations, see
Appendix D: Epinephrine (Adrenaline) versus Other Treatments
in this article’s Online Repository (available at www.jacionline.
org).
STOCKING UNASSIGNED EPINEPHRINE

(ADRENALINE) AUTOINJECTORS

Questions
Should child care centers and schools stock unassigned

epinephrine autoinjectors (‘‘stock autoinjectors’’), in addition to
or instead of requiring students with allergy to supply their own
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personal autoinjectors to be stored on site for designated at-school
use?

Should child care centers and schools equip personnel on field
trips and other off-site activities with stock autoinjectors, rather
than not provide stock autoinjectors during off-site activities?
Background
An epinephrine autoinjector is a self-injectable device that

contains a premeasured dose of epinephrine. In countries where
epinephrine autoinjectors are routinely prescribed to children
with allergy, child care centers and schools often ask each student
with allergy to have 1 or more personal autoinjectors available on
site. Personal autoinjectors are also known as assigned, desig-
nated, student-specific, or prescribed autoinjectors. In general,
they are used to treat suspected cases of anaphylaxis in the student
to whom they belong. Depending on local policies, students may
(1) carry personal autoinjectors with them (eg, in a carrying case
or bag); and/or (2) submit personal autoinjectors to be stored on
site (eg, in a school nurse’s office, classroom, or cafeteria) for
designated at-school use.158,186

To treat suspected anaphylaxis in students who do not have
personal autoinjectors available, some child care centers and
schools stock unassigned autoinjectors. These devices are also
known as stock, undesignated, non-student-specific, or general-
use autoinjectors. Depending on local policies and practices,
stock autoinjectors have been used to treat suspected anaphylaxis
in students, staff members, volunteers, and other individuals with
or without known history of allergy.29,73,187-190 For example, they
have been used when an individual’s personal autoinjector was
not readily accessible, their personal autoinjector was available
but malfunctioned, additional doses of epinephrine were needed
after their personal autoinjector was administered, or they did
not have a personal autoinjector.29,72,73,187,189,190 In approxi-
mately 15% to 31% of reported cases, students who have received
epinephrine in child care centers or schools had no previously
known history of allergy.15,29,30,71,72,74-80

Summary of evidence
We found no studies on the effects that stocking autoinjectors in

child care centers or schools might have on the rate of severe or
fatal allergic reactions, the rate of adverse effects from epineph-
rine, the use of emergency medical services, or the quality of life
of students and other stakeholders. In settings where stock
autoinjectors are available, studies have found they have been
used to treat allergic reactions in 20% to 77% (median, 49%) of
cases when epinephrine was administered.15,29,31,72,73,187,190-193

Using a stock autoinjector to treat anaphylaxis could potentially
prevent a near-fatal or fatal allergic reaction when a personal
autoinjector is not available, including in cases when students
with no known history of prior allergic reaction experience
anaphylaxis. The number of lives saved from the use of stock
autoinjectors is unknown but likely small, because death from
anaphylaxis is rare.42,44,194-198

Stocking autoinjectors while also requiring students to store
personal autoinjectors on site for designated at-school use pro-
vides minimal anticipated health benefits at a high cost.199,200

However, panel members agreed that stock autoinjectors may
provide a suitable and more cost-effective alternative to the per-
sonal autoinjectors that some child care centers and schools
currently collect from students to store on site. When students
with allergy are required to submit personal autoinjectors to be
stored on site, they must obtain additional autoinjectors for use
at home and other settings. As an alternative, child care centers
and schools may instead stock a small number of unassigned auto-
injectors to treat suspected anaphylaxis in any individual. This
would reduce the total number of autoinjectors being purchased,
stored on site, and thrown away after expiring. Stocking autoin-
jectors may also improve access to epinephrine for students
who face barriers to obtaining personal autoinjectors, due, for
example, to the price of autoinjectors in jurisdictions that lack
universal public drug coverage.130,201-207

Most panel members agreed that if child care centers or schools
decide to stock unassigned autoinjectors, they should not require
students with allergy to submit personal autoinjectors to be stored
on site for designated at-school use. However, they should permit
students with allergy to carry personal autoinjectors with them
(eg, in a carrying case) when they are mature enough to do so.
Those panel members agreed that learning to carry an autoinjector
is an important self-management habit for children with allergy to
develop. Most cases of anaphylaxis occur outside of child care
centers and schools.13,18,32-63 If students with allergy learn to
carry personal autoinjectors with them, it might help prepare
them for anaphylaxis in other settings. Students may use those
personal autoinjectors to treat anaphylaxis in any setting where
they carry them, including when they are at home or visiting
friends, traveling to or from their child care center or school,
participating in field trips or other off-site activities, or spending
time in other areas where stock autoinjectors are not readily
accessible. Personal autoinjectors may also provide a treatment
option if stock autoinjectors malfunction or they have not been re-
placed after being used or expiring.

The costs, acceptability, and feasibility of stocking auto-
injectors at child care centers and schools vary from one
jurisdiction to another, depending in part on the local availability
and price of autoinjectors,9,174-177 the availability of funding for
stock autoinjectors,158,208-211 the availability of prescribing phy-
sicians in jurisdictions where a prescription is needed to obtain
autoinjectors,208-210 and the existence of laws or policies that pro-
hibit or enable child care and school personnel to administer stock
autoinjectors. Studies have found that school nurses and parents
of children with allergy are generally supportive of stock autoin-
jector programs,101,155,158,212,213 although some parents have con-
cerns about the adequacy of stock autoinjector coverage in large
schools or those with multiple buildings.212 In contrast, some ad-
ministrators, teachers, and other personnel are reluctant to imple-
ment stock autoinjector programs, due to concerns about
increased responsibility or real or perceived legal
liability.93,208,209,212,213 Research among school nurses suggests
that equipping personnel on field trips and other off-site activities
with stock autoinjectors tends to be less feasible and acceptable to
personnel than stocking autoinjectors on site alone, due to cost
and other barriers.158
Recommendation

6. When laws permit, we suggest that child care centers and
schools stock unassigned epinephrine autoinjectors on site,
instead of requiring students with allergy to submit
personal autoinjectors to be stored on site for designated
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at-school use. (Conditional recommendation; very low
certainty of evidence.)
Special circumstances
If child care centers and schools decide to stock unassigned

epinephrine autoinjectors, most panel members supported an
approach in which students with allergy are not required to store
personal autoinjectors on site (eg, in a school office) for
designated at-school use but are permitted to carry personal
autoinjectors with them (eg, in a carrying case) when they are
mature enough to do so. Those autoinjectors may be used to treat
anaphylaxis if it occurs while the students are traveling to or from
their child care centers or schools, participating in off-site
activities, or in other contexts where stock autoinjectors are not
readily available.

Some child care centers and schools may have enough stock
autoinjectors available to equip personnel on field trips and other
off-site activities with stock autoinjectors, while maintaining an
adequate supply on site. However, in many cases, it is not likely to
be feasible or cost-effective to allow personnel to take stock
autoinjectors on field trips or other off-site activities—due to the
number of stock autoinjectors required to provide adequate
coverage and the additional oversight and resources needed to
ensure that stock autoinjectors are distributed and returned
appropriately. If stock autoinjectors will not be available during
off-site activities, we suggest that child care centers and schools
should (1) inform students with allergy and their parents of that
fact beforehand; (2) require students with allergy to bring
personal autoinjectors with them; and (3) take steps to ensure
those personal autoinjectors are readily accessible during the
activity.

In jurisdictions where epinephrine autoinjectors are inacces-
sible, child care centers and schools may consider stocking
prefilled epinephrine syringes or epinephrine ampules with empty
syringes as an alternative.

If local laws do not allow child care or school personnel to
administer stock autoinjectors, there is no rationale for stocking
them. In such cases, it may be appropriate to advocate for changes
to the law.

Implementation considerations
If child care centers and schools stock unassigned epinephrine

autoinjectors, panel members suggested they should develop
clear policies and procedures for obtaining, storing, using, and
replacing stock autoinjectors; stock at least 2 autoinjectors in each
dose required to provide weight-appropriate options for all
students (dose options vary from one jurisdiction to another);
store stock autoinjectors in a location that is known to all
personnel and that can be quickly and easily accessed at any
time; store stock autoinjectors at an appropriate temperature,
according to the manufacturer’s specifications (208C-258C/688F-
778F); promptly replace spent and expired stock autoinjectors;
and train personnel on where to find and how to use stock
autoinjectors.

The chances that multiple episodes of anaphylaxis will occur in
a single child care center or school in a year are low, and the
chance that multiple episodes will occur in a single month, week,
or day are even lower. If stock autoinjectors are promptly replaced
after they have been used or expired, that will mitigate the risk of
having inadequate stock on hand to treat anaphylaxis that might
occur in the future. If child care centers and schools have large
campuses or multiple buildings, they may need to purchase more
stock autoinjectors to ensure they are readily accessible across the
site.

If local laws permit, panel members agreed that personnel
should be trained to use stock autoinjectors to treat any suspected
cases of anaphylaxis that occur in students, staff members,
volunteers, or visitors, even if the individual has no known
history of allergy. In some jurisdictions, changes to local
regulations or laws may be needed to enable child care or school
personnel to administer stock autoinjectors to individuals who
experience suspected anaphylaxis; protect personnel from risk of
legal liability when they use stock autoinjectors; and/or enable
child care centers and schools to obtain stock autoinjectors
without a prescription or enable physicians to prescribe stock
autoinjectors. In other jurisdictions, regulations or laws have
already been passed to address these issues. Policymakers may
consult with legal professionals to learn about relevant regula-
tions and laws in their jurisdictions.

Stock autoinjector programs are more feasible when auto-
injectors are readily available and adequate funding is provided to
cover the costs of acquiring them, which may require changes in
government policies or funding allocations. Manufacturers in
some jurisdictions currently offer a limited number of free stock
autoinjectors to schools that meet certain criteria, but it is possible
that such programs might be discontinued or changed in the
future. Panel members speculated that in some cases, child care
and school systems might be able to negotiate a reduced price on
bulk orders of stock autoinjectors. To limit the risk of autoinjector
shortages, it might be beneficial for administrators to communi-
cate with autoinjector manufacturers and distributors to learn
whether bulk orders can be accommodated.

To determine when students with allergy are mature enough to
carry their personal autoinjectors with them, child care centers
and schools should engage each student’s parents in a discussion
about the child’s abilities. In general, a student is mature enough
to carry their personal autoinjector when they can keep it on their
person without losing it, playing with it, or taking it out at
inappropriate times.

For more detailed discussion of the underlying rationale and
implementation considerations for this recommendation, see
Appendix E: Stocking Unassigned Epinephrine (Adrenaline)
Autoinjectors in this article’s Online Repository (available at
www.jacionline.org).
SITE-WIDE FOOD PROHIBITIONS AND ALLERGEN-

RESTRICTED ZONES

Questions
Should child care centers and schools prohibit specific foods

site-wide (eg, nut-free schools), rather than not implement such
restrictions?

Should child care centers and schools establish allergen-
restricted zones for specific foods (eg, peanut-free classrooms,
milk-free tables), rather than not have such zones?
Background
In an effort to reduce the risk of accidental exposure to food

allergens, some child care centers and schools have implemented

http://www.jacionline.org
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site-wide food prohibitions on products that contain specific
allergens (eg, nut-free schools).159,214-216 These prohibitions are
sometimes known as food restrictions or food bans. Some child
care centers and schools have taken another approach by estab-
lishing allergen-restricted zones where foods that contain specific
allergens are prohibited (eg, peanut-free classrooms, milk-free ta-
bles).159,214-216 In some cases, allergen-restricted zones have been
implemented along with site-wide food prohibitions. For
example, some schools have established milk-free tables while
also prohibiting nut-containing foods across the entire site.
Summary of evidence
There is very little research evidence on the effects of site-wide

food prohibitions or allergen-restricted zones, and the available
evidence is of very low certainty. The results of this research have
been mixed. Studies have not consistently found that these
interventions lower the risk of allergic reactions20,22,217 or
improve quality of life.218 Some students with food allergy feel
safer in classrooms or schools where their food allergens have
been prohibited.219 However, it can be challenging to effectively
monitor and promote community adherence to such prohibi-
tions.94,158,220 Some students still bring prohibited foods to
school,221 and there are documented cases of allergic reactions
to a food (peanut) occurring in schools where it is pro-
hibited.20,22,24 Several panel members suggested that site-wide
food prohibitions and allergen-restricted zones might contribute
to reduced vigilance among students or personnel: in cases
when allergic reactions to prohibited foods do occur, students
or personnel might be less likely to promptly recognize and treat
the reaction if they mistakenly believe the foods are not present.

Support for site-wide food prohibitions and allergen-restricted
zones varies widely among school personnel and parents of
children with and without food allergy.134,151,152,154-156,214,222-224

These interventions limit the autonomy and dietary choices of stu-
dents who are not allergic to prohibited foods, which might have
negative effects on their food access.7,205,225-229 Allergen-
restricted zones may also negatively affect the autonomy of stu-
dents with food allergy if they are compelled against their wishes
to eat separately from peers.219 These interventions might put stu-
dents with food allergy at higher risk of bullying or isolation.230

They might also limit the development of self-management and
social skills in students with food allergy, which might reduce
their preparedness for settings where their allergens are not
prohibited.
Recommendations

7. We suggest that child care centers and schools do not pro-
hibit specific foods site-wide. (Conditional recommenda-
tion; very low certainty of evidence.)

8. We suggest that child care centers and schools do not
establish allergen-restricted zones, except in the limited
special circumstances identified. (Conditional recommen-
dation; very low certainty of evidence.)

Special circumstances
When students lack the developmental capacity to self-manage

due to very young age (ie, infants, toddlers) or physical or
cognitive impairments, it might be appropriate to implement
allergen-restricted zones (eg, nut-free classrooms, milk-free
tables) to lower the risk that they will accidentally eat a food
allergen.

If local laws require child care centers or schools to regulate the
presence of certain foods, policymakers and personnel should
follow the applicable laws. In some cases, it might be appropriate
to advocate for changes to the law.

In jurisdictions where food ingredient labeling is not manda-
tory or not effectively enforced, any food prohibitions would be
impossible to effectively implement.

Implementation considerations
Child care centers and schools should communicate their food

policies to all community members, including parties that use the
facilities outside of regular operating hours. If child care centers
or schools already have site-wide food prohibitions (eg, nut-free
school) or allergen-restricted zones (eg, nut-free classroom or
table) in place, it might be reasonable to maintain those in-
terventions for a transitional period, while engaging community
members in dialogue about the rationale for phasing the in-
terventions out and emphasizing other strategies to limit the risk
of accidental exposure to food allergens.

Many steps may be taken to potentially lower the risk of
accidental exposure to food allergens. Starting from a young age,
parents and other caregivers play a critical role in helping children
develop the knowledge and skills needed to manage the risk of
accidental exposure (eg, by reading food labels, washing their
hands before and after eating, not sharing foods or drinks). When
students with food allergy are mature enough to practice these
strategies, child care and school personnel may encourage them to
do so. Child care and school personnel may also promote
inclusion and limit the risk of accidental exposure to food
allergens by taking students’ food allergies into account when
planning field trips and classroom activities (eg, avoid using
students’ food allergens in crafts, science projects, and classroom
celebrations). Although we did not assess the efficacy of these
strategies in our review, other common-sense approaches for
managing the risk of allergic reactions at child care centers and
schools include providing active adult supervision during snack
andmeal times, cleaning surfaces where food is prepared or eaten,
implementing rules against food sharing among students, and
proactively addressing incidents of food-related bullying.

For more detailed discussion of the underlying rationale and
implementation considerations for the recommendations, see
Appendix F: Site-wide Food Prohibitions and Allergen-
restricted Zones in this article’s Online Repository (available at
www.jacionline.org).

CONCLUSIONS
The recommendations in these guidelines may help support

informed decisionmaking by policymakers and other members of
child care and school communities. However, the evidence that
informs these guidelines has important limitations. Very few
studies have assessed the effects of food allergy interventions on
the rate of allergic reactions in child care centers and schools,
including severe or fatal allergic reactions. Studies on these
outcomes are likely to require well-coordinated collaboration
among large numbers of child care centers and schools over long
periods of time. Well-designed and adequately maintained
registries with standardized mandatory reporting mechanisms

http://www.jacionline.org
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would be beneficial. More appropriately designed studies are also
needed to assess the effects of food allergy interventions on the
quality of life and psychosocial well-being of students with food
allergy, as well as students without food allergy, parents, and
personnel. More research may also be beneficial for assessing the
cost-effectiveness, feasibility, acceptability, and equitability of
different interventions. The findings of future research could
substantially affect the recommendations in these guidelines.

We encourage all stakeholders who would like to adapt the
recommendations to their local circumstances to follow the
systematic and transparent GRADE-ADOLOPMENT process
(see Appendix A: Instructions for Use and Adaptation in this ar-
ticle’s Online Repository at www.jacionline.org).231

Gina Clowes (formerly of Food Allergy Research and Education), Beatrice

Povolo (Food Allergy Canada), and Jennifer Protudjer (University of

Manitoba) contributed to the development of these guidelines as panel

members, but they chose not to be included as co-authors because they

disagreed with some of the recommendations and/or they had concerns about

the process that was undertaken to identify andmanage potential, perceived, or

real conflicts of interests among panel members. Hannah Lank helped to

identify the questions and outcomes of interest to be addressed in these

guidelines. Bart Dietl and Zbigniew Le�s assisted in screening the research

literature. The following individuals and organizations reviewed and provided

feedback on the guidelines (please note: having served as a reviewer does not

necessarily imply that the reviewer agreed with all of the conclusions or

recommendations in this document): Lorianna Bennett; Scott Cameron;

Pantipa Chatchatee; Michael Pistiner; Maria Said; Hugh Sampson; Carina

Venter; Gary Wong; the Allergy and Asthma Network; the American

Academy of Allergy, Asthma, and Immunology; the American College of

Allergy, Asthma, and Immunology; the Anaphylaxis Campaign; the Austral-

asian Society of Clinical Immunology and Allergy; the Canadian Society of

Allergy and Clinical Immunology; the European Academy of Allergy and

Clinical Immunology; the Food Allergy Canada; the Food Allergy Research

and Education; the German Allergy and Asthma Association; the National

Association of School Nurses; and the World Allergy Organization.
REFERENCES

1. Prescott SL, Fiocchi A, Beyer K, Lee BW, Sampson HA, Ebisawa M, et al. A

global survey of changing patterns of food allergy burden in children. World

Allergy Organ J 2013;6:e12.

2. Sasaki M, Koplin JJ, Dharmage SC, Field MJ, Sawyer SM, McWilliam V, et al.

Prevalence of clinic-defined food allergy in early adolescence: the SchoolNuts

study. J Allergy Clin Immunol 2018;141:391-8.e4.

3. Cummings AJ, Knibb RC, King RM, Lucas JS. The psychosocial impact of food

allergy and food hypersensitivity in children, adolescents and their families: a re-

view. Allergy 2010;65:933-45.

4. Greenhawt M. Food allergy quality of life. Ann Allergy Asthma Immunol 2014;

113:506-12.

5. Gupta R, Holdford D, Bilaver L, Dyer A, Holl JL, Meltzer D. The economic

impact of childhood food allergy in the United States. JAMA Pediatr 2013;

167:1026-31.

6. Patel DA, Holdford DA, Edwards E, Carroll NV. Estimating the economic burden

of food-induced allergic reactions and anaphylaxis in the United States. J Allergy

Clin Immunol 2011;128:110-5.

7. Protudjer JL, Jansson SA, Heibert Arnlind M, Bengtsson U, Kallstrom-Bengtsson

I, Marklund B, et al. Household costs associated with objectively diagnosed al-

lergy to staple foods in children and adolescents. J Allergy Clin Immunol Pract

2015;3:68-75.

8. Fong AT, Katelaris CH, Wainstein B. Bullying and quality of life in children and

adolescents with food allergy. J Paediatr Child Health 2017;53:630-5.

9. Simons FER. Lack of worldwide availability of epinephrine autoinjectors for out-

patients at risk of anaphylaxis. Ann Allergy Asthma Immunol 2005;94:534-8.

10. Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J, et al. GRADE guide-

lines: 1. Introduction: GRADE evidence profiles and summary of findings tables.

J Clin Epidemiol 2011;64:383-94.
11. Alonso-Coello P, Sch€unemann HJ, Moberg J, Brignardello-Petersen R, Akl EA,

Davoli M, et al. GRADE evidence to decision (EtD) frameworks: a systematic

and transparent approach to making well informed healthcare choices: 1. Intro-

duction. BMJ 2016;353:e10.

12. Yanagida N, Ebisawa M, Katsunuma T, Yoshizawa J. Accidental ingestion of food

allergens: a nationwide survey of Japanese nursery schools. Pediatr Allergy Im-

munol 2019;30:773-6.

13. McWilliam VL, Koplin JJ, Field MJ, Sasaki M, Dharmage SC, Tang MLK, et al.

Self-reported adverse food reactions and anaphylaxis in the SchoolNuts study: a

population-based study of adolescents. J Allergy Clin Immunol 2018;141:982-90.

14. Ortiz-Menendez JC, Cabrera M, Mateos Alonso A, Garcia Alvarez M, Ortiz Ra-

mos M, Garzon B, et al. Detection of egg and milk residues on work surfaces in

school canteens in the Hortaleza District, Madrid and their relevance to children

with allergy to these food groups. J Investig Allergol Clin Immunol 2019;29:70-1.

15. Aktas ON, Kao LM, Hoyt A, Siracusa M, Maloney R, Gupta RS. Development

and implementation of an allergic reaction reporting tool for school health

personnel: a pilot study of three Chicago schools. J Sch Nurs 2019;35:316-24.

16. Yu JW, Kagan R, Verreault N, Nicolas N, Joseph L, St Pierre Y, et al. Accidental in-

gestions in children with peanut allergy. J Allergy Clin Immunol 2006;118:466-72.

17. Clark AT, Ewan PW. Good prognosis, clinical features, and circumstances of pea-

nut and tree nut reactions in children treated by a specialist allergy center.

J Allergy Clin Immunol 2008;122:286-9.

18. Carrillo E, Hern HG, Barger J. Prehospital administration of epinephrine in pedi-

atric anaphylaxis. Prehosp Emerg Care 2016;20:239-44.

19. Jeong K, Kim J, Ahn K, Lee SY, Min TK, Pyun BY, et al. Age-based causes and

clinical characteristics of immediate-type food allergy in Korean children. Al-

lergy, Asthma Immunol Res 2017;9:423-30.

20. Cherkaoui S, Ben-Shoshan M, Alizadehfar R, Asai Y, Chan E, Cheuk S, et al.

Accidental exposures to peanut in a large cohort of Canadian children with peanut

allergy. Clin Transl Allergy 2015;5:e6.

21. Rance F, Grandmottet X, Grandjean H. Prevalence and main characteristics of

schoolchildren diagnosed with food allergies in France. Clin Exp Allergy 2005;

35:167-72.

22. Nguyen-Luu NU, Ben-Shoshan M, Alizadehfar R, Joseph L, Harada L, Allen M,

et al. Inadvertent exposures in children with peanut allergy. Pediatr Allergy Im-

munol 2012;23:133-9.

23. Uguz A, Lack G, Pumphrey R, Ewan P, Warner J, Dick J, et al. Allergic reactions

in the community: a questionnaire survey of members of the anaphylaxis

campaign. Clin Exp Allergy 2005;35:746-50.

24. Sicherer SH, Furlong TJ, DeSimone J, Sampson HA. The US peanut and tree nut

allergy registry: characteristics of reactions in schools and day care. J Pediatr

2001;138:560-5.

25. Nowak-Wegrzyn A, Conover-Walker MK, Wood RA. Food-allergic reactions in

schools and preschools. Arch Pediatr Adolesc Med 2001;155:790-5.

26. Masumoto N, Shibata R, Yohei A, Yuko A, Yoshitaka M, Naohiko T, et al. Im-

mediate food-allergic children visited to our hospital emergency room. Allergy

2011;66(suppl 94):407.

27. Pouessel G, Cerbelle V, Lejeune S, Leteurtre S, Ramdane N, Deschildre A, et al.

Anaphylaxis admissions in pediatric intensive care units: follow-up and risk of

recurrence. Pediatr Allergy Immunol 2019;30:341-7.

28. Wright BL. Anaphylaxis and epinephrine in North Carolina public schools. Ann

Allergy Asthma Immunol 2015;115:75-7.

29. Vale S, Netting MJ, Ford LS, Tyquin B, McWilliam V, Campbell DE. Anaphy-

laxis management in Australian schools: review of guidelines and adrenaline

autoinjector use. J Paediatr Child Health 2019;55:143-51.

30. White MV, Hogue SL, Bennett ME, Goss D, Millar K, Hollis K, et al. EpiPen4-

Schools pilot survey: occurrence of anaphylaxis, triggers, and epinephrine admin-

istration in a US school setting. Allergy Asthma Proc 2015;36:306-12.

31. White MV, Hogue SL, Odom D, Cooney D, Bartsch J, Goss D, et al. Anaphylaxis

in schools: Results of the EPIPEN4SCHOOLS survey combined analysis. Pediatr

Allergy Immunol Pulmonol 2016;29:149-54.

32. Azevedo J, Gaspar A, Mota I, Correia M, Benito-Garcia F, Piedade S, et al.

Anaphylaxis induced by tree nuts in preschool age children. Allergy 2017;

72(suppl 103):767.

33. Dogru M, Bostanci I, Ozmen S, Ginis T, Senol HD. The features of anaphylaxis

cases followed in the pediatric allergy clinic. Guncel Pediatri 2017;15:12-8.

34. NovembreE, CianferoniA, BernardiniR,Mugnaini L,Caffarelli C, CavagniG, et al.

Anaphylaxis in children: clinical and allergologic features. Pediatrics 1998;101:e8.

35. Orhan F, Canitez Y, Bakirtas A, Yilmaz O, Boz AB, Can D, et al. Anaphylaxis in

Turkish children: a multi-centre, retrospective, case study. Clin Exp Allergy 2011;

41:1767-76.

36. Pouessel G, Chagnon F, Trochu C, Labreuche J, Lejeune S, Recher M, et al.

Anaphylaxis admissions to pediatric intensive care units in France. Allergy

2018;73:1902-5.

http://www.jacionline.org
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref1
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref1
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref1
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref2
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref2
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref2
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref3
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref3
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref3
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref4
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref4
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref5
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref5
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref5
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref6
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref6
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref6
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref7
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref7
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref7
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref7
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref8
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref8
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref9
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref9
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref10
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref10
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref10
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref11
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref11
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref11
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref11
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref11
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref12
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref12
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref12
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref13
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref13
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref13
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref14
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref14
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref14
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref14
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref15
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref15
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref15
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref16
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref16
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref17
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref17
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref17
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref18
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref18
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref19
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref19
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref19
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref20
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref20
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref20
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref21
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref21
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref21
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref22
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref22
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref22
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref23
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref23
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref23
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref24
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref24
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref24
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref25
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref25
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref26
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref26
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref26
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref27
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref27
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref27
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref28
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref28
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref29
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref29
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref29
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref30
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref30
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref30
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref31
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref31
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref31
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref32
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref32
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref32
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref33
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref33
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref34
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref34
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref35
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref35
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref35
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref36
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref36
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref36


J ALLERGY CLIN IMMUNOL

VOLUME 147, NUMBER 5

WASERMAN ET AL 1575
37. Gaspar A, Santos N, Piedade S, Santa-Marta C, Pires G, Sampaio G, et al. One-

year survey of paediatric anaphylaxis in an allergy department. Eur Ann Allergy

Clin Immunol 2015;47:197-205.

38. Civelek E, Erkocoglu M, Akan A, Ozcan C, Kaya A, Vezir E, et al. The etiology

and clinical features of anaphylaxis in a developing country: a nationwide survey

in Turkey. Asian Pac J Allergy Immunol 2017;35:212-9.

39. Pouessel G, Jean-Bart C, Deschildre A, Van der Brempt X, Tanno LK, Beaumont

P, et al. Food-induced anaphylaxis in infancy compared to preschool age: a retro-

spective analysis. Clin Exp Allergy 2019;50:74-81.

40. Rudders SA, Clark S, Camargo CA Jr. Inpatient interventions are infrequent dur-

ing pediatric hospitalizations for food-induced anaphylaxis. J Allergy Clin Immu-

nol Pract 2017;5:1421-4.e2.

41. Boros CA, Kay D, Gold MS. Parent reported allergy and anaphylaxis in 4173

South Australian children. J Paediatr Child Health 2000;36:36-40.

42. de Silva IL, Mehr SS, Tey D, Tang ML. Paediatric anaphylaxis: a 5 year retro-

spective review. Allergy 2008;63:1071-6.

43. Worm M, Moneret-Vautrin A, Scherer K, Lang R, Fernandez-Rivas M, Cardona

V, et al. First European data from the network of severe allergic reactions

(NORA). Allergy 2014;69:1397-404.

44. Grabenhenrich LB, Dolle S, Moneret-Vautrin A, Kohli A, Lange L, Spindler T,

et al. Anaphylaxis in children and adolescents: the European Anaphylaxis Regis-

try. J Allergy Clin Immunol 2016;137:1128-37.e1.

45. Grabenhenrich LB, Dolle S, Rueff F, Renaudin JM, Scherer K, Pfohler C, et al.

Epinephrine in severe allergic reactions: the European Anaphylaxis Register.

J Allergy Clin Immunol Pract 2018;6:1898-906.e1.

46. Mehl A, Wahn U, Niggemann B. Anaphylactic reactions in children: a

questionnaire-based survey in Germany. Allergy 2005;60:1440-5.

47. Wright CD, Longjohn M, Lieberman PL, Lieberman JA. An analysis of anaphy-

laxis cases at a single pediatric emergency department during a 1-year period.

Ann Allergy Asthma Immunol 2017;118:461-4.

48. Anvari S, Blackman A, Anagnostou A. Anaphylaxis: closer to home? Ann Al-

lergy Asthma Immunol 2017;119:S19.

49. Nogic C, Belousoff J, Krieser D. The diagnosis and management of children pre-

senting with anaphylaxis to a metropolitan emergency department: a 2-year retro-

spective case series. J Paediatr Child Health 2016;52:487-92.

50. Thomson H, Seith R, Craig S. Inaccurate diagnosis of paediatric anaphylaxis in

three Australian emergency departments. J Paediatr Child Health 2017;53:

698-704.

51. Tiyyagura GK, Arnold L, Cone DC, Langhan M. Pediatric anaphylaxis manage-

ment in the prehospital setting. Prehosp Emerg Care 2014;18:46-51.

52. Lee M, Stukus DR. Pre-hospital use of epinephrine for treatment of anaphylaxis

in children and adolescents. J Allergy Clin Immunol 2015;135:AB205.

53. Sheikh A, Dhami S, Regent L, Austin M, Sheikh A. Anaphylaxis in the commu-

nity: a questionnaire survey of members of the UK Anaphylaxis Campaign.

JRSM Open 2015;6:1-6.

54. Robinson M, Greenhawt M, Stukus DR. Factors associated with epinephrine

administration for anaphylaxis in children before arrival to the emergency depart-

ment. Ann Allergy Asthma Immunol 2017;119:164-9.

55. De Swert LFA, Bullens D, Raes M, Dermaux AM. Anaphylaxis in referred pedi-

atric patients: demographic and clinical features, triggers, and therapeutic

approach. Eur J Pediatr 2008;167:1251-61.

56. Andrew E, Nehme Z, Bernard S, Smith K. Pediatric anaphylaxis in the prehospi-

tal setting: incidence, characteristics, and management. Prehosp Emerg Care

2018;22:445-51.

57. Eigenmann PA, Pastore FD, Zamora SA. An Internet-based survey of anaphy-

lactic reactions to foods. Allergy 2001;56:540-3.

58. Esenboga S, Kahveci M, Cetinkaya PG, Sahiner UM, Soyer O, Buyuktiryaki B,

et al. Physicians prescribe adrenaline autoinjectors, do parents use them when

needed? Allergol Immunopathol (Madr) 2019;48:3-7.

59. Katsunuma T, Akashi K, Watanabe M. Anaphylaxis in children: demographic and

clinical features and triggers. Allergy 2014;69(suppl 99):273.

60. De Schryver S, Clarke A, La Vieille S, Eisman H, Morris J, Lim R, et al. Food-

induced anaphylaxis to a known food allergen in children often occurs despite

adult supervision. Pediatr Allergy Immunol 2017;28:715-7.

61. Pouessel G, Dumond P, Liabeuf V, Kase Tanno L, Deschildre A, Beaumont P,

et al. Gaps in the management of food-induced anaphylaxis reactions at school.

Pediatr Allergy Immunol 2019;30:767-70.

62. Kilger M, Range U, Vogelberg C. Acute and preventive management of anaphy-

laxis in German primary school and kindergarten children. BMC Pediatr 2015;15:

159e7.

63. Dubus J-C, Lê M-S, Vitte J, Minodier P, Boutin A, Carsin A, et al. Use of

epinephrine in emergency department depends on anaphylaxis severity in chil-

dren. Eur J Pediatr 2019;178:69-75.
64. Crespo JF, Pascual C, Dominguez C, Ojeda I, Munoz FM, Esteban MM. Allergic

reactions associated with airborne fish particles in IgE-mediated fish hypersensi-

tive patients. Allergy 1995;50:257-61.

65. Eriksson NE, Moller C, Werner S, Magnusson J, Bengtsson U. The hazards of

kissing when you are food allergic: a survey on the occurrence of kiss-induced

allergic reactions among 1139 patients with self-reported food hypersensitivity.

J Investig Allergol Clin Immunol 2003;13:149-54.

66. James JM, Crespo JF. Allergic reactions to foods by inhalation. Curr Allergy

Asthma Rep 2007;7:167-74.

67. Sicherer SH, Furlong TJ, DeSimone J, Sampson HA. Self-reported allergic reac-

tions to peanut on commercial airliners. J Allergy Clin Immunol 1999;104:186-9.

68. Turner P, Ng I, Kemp A, Campbell D. Seafood allergy in children: a descriptive

study. Ann Allergy Asthma Immunol 2011;106:494-501.

69. Wainstein BK, Kashef S, Ziegler M, Jelley D, Ziegler JB. Frequency and signif-

icance of immediate contact reactions to peanut in peanut-sensitive children. Clin

Exp Allergy 2007;37:839-45.

70. Simonte SJ, Ma S, Mofidi S, Sicherer SH. Relevance of casual contact with pea-

nut butter in children with peanut allergy. J Allergy Clin Immunol 2003;112:

180-2.

71. McIntyre CL, Sheetz AH, Carroll CR, Young MC. Administration of epinephrine

for life-threatening allergic reactions in school settings. Pediatrics 2005;116:

1134-40.

72. Neupert K, Cherian S, Varshney P. Epinephrine use in Austin Independent School

District after implementation of unassigned epinephrine. J Allergy Clin Immunol

Pract 2019;7:1650-2.e4.

73. Feuille E, Lawrence C, Volel C, Sicherer SH, Wang J. Time trends in food allergy

diagnoses, epinephrine orders, and epinephrine administrations in New York City

schools. J Pediatr 2017;190:93-9.

74. Data health brief: epinephrine administration in schools (school year 2003/2004).

Boston (MA): Massachusetts Department of Public Health, Bureau of Commu-

nity Health Access and Promotion, School Health Unit. 2004. Available at:

http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-

04.pdf. Accessed February 27, 2017.

75. Data health brief: epinephrine administration in schools (school year 2004/2005).

Boston (MA): Massachusetts Department of Public Health, Bureau of Commu-

nity Health Access and Promotion, School Health Unit. 2005. Available at:

http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-05.

pdf. Accessed February 27, 2017.

76. Data health brief: epinephrine administration in schools (school year 2005/2006).

Boston (MA): Massachusetts Department of Public Health, Bureau of Commu-

nity Health Access and Promotion, School Health Unit. 2006. Available at:

http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-06.

pdf. Accessed February 27, 2017.

77. Data health brief: epinephrine administration in schools (school year 2007/2008).

Boston (MA): Massachusetts Department of Public Health, Bureau of Commu-

nity Health Access and Promotion, School Health Unit. 2008. Available at:

http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-08.

pdf. Accessed February 27, 2017.

78. Data health brief: epinephrine administration in schools (school year 2009/2010).

Boston (MA): Massachusetts Department of Public Health, Bureau of Commu-

nity Health Access and Promotion, School Health Unit. 2010. Available at:

http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-10.

pdf. Accessed February 27, 2017.

79. Data health brief: epinephrine administration in schools (school year 2011/2012).

Boston (MA): Massachusetts Department of Public Health, Bureau of Commu-

nity Health Access and Promotion, School Health Unit. 2012. Available at:

http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-12.

pdf. Accessed February 27, 2017.

80. Data health brief: epinephrine administration in schools (school year 2010/2011).

Boston (MA): Massachusetts Department of Public Health, Bureau of Commu-

nity Health Access and Promotion, School Health Unit. 2011. Available at:

http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-11.

pdf. Accessed February 27, 2017.

81. Life-threatening allergies, anaphylactic events and the administration of epineph-

rine in school: 2013-2014 school year. Boston (MA): Massachusetts Department

of Public Health, Bureau of Community Health Access and Promotion, School

Health Unit. 2014. Available at: https://www.mass.gov/doc/2014-data-summary/

download. Accessed April 27, 2020.

82. Life-threatening allergies, anaphylactic events and the administration of epineph-

rine in school: 2014-2015 school year. Boston (MA): Massachusetts Department

of Public Health, Bureau of Community Health Access and Promotion, School

Health Unit. 2015. Available at: https://archives.lib.state.ma.us/handle/2452/

805986. Accessed April 27, 2020.

http://refhub.elsevier.com/S0091-6749(21)00223-2/sref37
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref37
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref37
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref38
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref38
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref38
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref39
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref39
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref39
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref40
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref40
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref40
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref41
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref41
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref42
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref42
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref43
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref43
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref43
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref44
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref44
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref44
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref45
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref45
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref45
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref46
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref46
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref47
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref47
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref47
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref48
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref48
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref49
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref49
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref49
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref50
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref50
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref50
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref51
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref51
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref52
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref52
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref53
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref53
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref53
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref54
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref54
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref54
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref55
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref55
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref55
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref56
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref56
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref56
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref57
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref57
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref58
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref58
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref58
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref59
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref59
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref60
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref60
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref60
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref61
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref61
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref61
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref62
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref62
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref62
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref63
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref63
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref63
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref63
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref64
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref64
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref64
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref65
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref65
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref65
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref65
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref66
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref66
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref67
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref67
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref68
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref68
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref69
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref69
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref69
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref70
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref70
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref70
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref71
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref71
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref71
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref72
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref72
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref72
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref73
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref73
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref73
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-04.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-04.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-05.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-05.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-06.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-06.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-08.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-08.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-10.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-10.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-12.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-12.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-11.pdf
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-11.pdf
https://www.mass.gov/doc/2014-data-summary/download
https://www.mass.gov/doc/2014-data-summary/download
https://archives.lib.state.ma.us/handle/2452/805986
https://archives.lib.state.ma.us/handle/2452/805986


J ALLERGY CLIN IMMUNOL

MAY 2021

1576 WASERMAN ET AL
83. Life-threatening allergies, anaphylactic events and the administration of epineph-

rine in school: 2015-2016 school year. Boston (MA): Massachusetts Department

of Public Health, Bureau of Community Health Access and Promotion, School

Health Unit. 2016. Available at: https://archives.lib.state.ma.us/handle/2452/

805987. Accessed April 27, 2020.

84. Life-threatening allergies, anaphylactic events and the administration of epineph-

rine in school: 2016-2017 school year. Boston (MA): Massachusetts Department

of Public Health, Bureau of Community Health Access and Promotion, School

Health Unit. 2017. Available at: https://archives.lib.state.ma.us/handle/2452/

805988. Accessed April 27, 2020.

85. Loke P, Koplin J, Beck C, Field M, Dharmage SC, Tang ML, et al. Statewide

prevalence of school children at risk of anaphylaxis and rate of adrenaline auto-

injector activation in Victorian government schools, Australia. J Allergy Clin Im-

munol 2016;138:529-35.

86. Umasunthar T, Leonardi-Bee J, Hodes M, Turner P, Gore C, Habibi P, et al. Inci-

dence of fatal food anaphylaxis in people with food allergy: a systematic review

and meta-analysis. Clin Exp Allergy 2013;43:1333-41.

87. Underlying cause of death 1999-2017. CDC WONDER. Atlanta (GA): Centers

for Disease Control and Prevention. Available at: http://wonder.cdc.gov/ucd-

icd10.html. Accessed December 21, 2018.

88. GBD results tool: Global Health Database Exchange. Seattle (WA): Institute for

Health Metrics and Evaluation. Available at: http://ghdx.healthdata.org/gbd-

results-tool. Accessed December 22, 2018.

89. Agarwal NS, Yu JE. Assessment of food allergy knowledge in

NYC elementary school teachers. J Allergy Clin Immunol 2015;135(suppl 2):

AB138.

90. Elhassan SAM, Charlson M, Jama H, Zakri F, Elajez RH, Ahmed F, et al. Man-

agement of anaphylaxis in children: a survey of parents and school personnel in

Qatar. BMJ Paediatrics Open 2017;1:e9.

91. Gonzalez Perez R, Poza Guedes P, Suarez Lopez De Vergara RG. Development of

an educational strategy to improve school teachers’ management on food allergy

and anaphylaxis. Allergy 2018;73(suppl 105):351.

92. Julia-Benito JC, Escarrer-Jaume M, Guerra-Perez MT, Contreras-Porta J, Tauler-

Toro E, Madronero-Tentor A, et al. Knowledge of asthma and anaphylaxis

among teachers in Spanish schools. Allergol Immunopathol (Madr) 2017;45:

369-74.

93. MacGiobuin S, Stitt V, Philbin D, Higgins B, McGuire G, O’Regan AM, et al.

Food allergy emergencies in children: to what extent are early years services pre-

pared? A cross-sectional survey. Ir Med J 2017;110:e8.

94. Ozen A, Boran P, Torlak F, Karakoc-Aydiner E, Baris S, Karavus M, et al. School

board policies on prevention and management of anaphylaxis in Istanbul: where

do we stand? Balkan Med J 2016;33:539-42.

95. Polloni L, Baldi I, Lazzarotto F, Bonaguro R, Toniolo A, Celegato N, et al. School

personnel’s self-efficacy in managing food allergy and anaphylaxis. Pediatr Al-

lergy Immunol 2016;27:356-60.

96. Polloni L, Lazzarotto F, Toniolo A, Ducolin G, Muraro A. What do school

personnel know, think and feel about food allergies? Clin Transl Allergy 2013;

3:e8.

97. Tsuang A, Demain H, Patrick K, Pistiner M, Wang J. Epinephrine use and

training in schools for food-induced anaphylaxis among non-nursing staff.

J Allergy Clin Immunol Pract 2017;5:1418-20.e3.

98. Urrutia-Pereira M, Mocellin LP, de Oliveira RB, Simon L, Lessa L, Sole D.

Knowledge on asthma, food allergies, and anaphylaxis: assessment of elementary

school teachers, parents/caregivers of asthmatic children, and university students

in Uruguaiana, in the state of Rio Grande do Sul, Brazil. Allergol Immunopathol

(Madr) 2018;46:421-30.

99. Wada KJ, Mazzaferri A, Scherzer R, Stukus DR. Knowledge, attitudes and com-

fort of childcare providers in the care of children with food allergies. J Allergy

Clin Immunol 2018;141:AB154.

100. Carlisle SK, Vargas PA, Noone S, Steele P, Sicherer SH, Burks AW, et al. Food

allergy education for school nurses: a needs assessment survey by the consortium

of food allergy research. J Sch Nurs 2010;26:360-7.

101. Szychlinski C, Schmeissing KA, Fuleihan Z, Qamar N, Syed M, Pongracic JA,

et al. Food allergy emergency preparedness in Illinois schools: rural disparity

in guideline implementation. J Allergy Clin Immunol Pract 2015;3:805-7.e8.

102. Elhassan SAM, Jama HA, Zakri F, Elajez RH, Hamato FA. Challenges and bar-

riers facing school personnel’s managing children with allergies in schools.

Cogent Med 2016;3:102.

103. Nurmatov U, Worth A, Sheikh A. Anaphylaxis management plans for the acute

and long-term management of anaphylaxis: a systematic review. J Allergy Clin

Immunol 2008;122:353-61.e3.

104. Cicutto L, Julien B, Li NY, Nguyen-Luu NU, Butler J, Clarke A, et al. Comparing

school environments with and without legislation for the prevention and manage-

ment of anaphylaxis. Allergy 2012;67:131-7.
105. Kastner M, Harada L, Waserman S. Gaps in anaphylaxis management at the level

of physicians, patients, and the community: a systematic review of the literature.

Allergy 2010;65:435-44.

106. Mack JC, Lewis MA, Tuthill D, Spear E. Please sir, which is the best school al-

lergy care plan? Arch Dis Child 2015;100:A183-4.

107. Mercer RD, Jones CJ, Smith HE. Reviewing the content and design of anaphy-

laxis management plans published in English. J Allergy Clin Immunol Pract

2017;5:1288-94.e4.

108. Powers J, Finnegan L, Bergren MD. Comparison of school food allergy emer-

gency plans to the Food Allergy and Anaphylaxis Network’s standard plan.

J Sch Nurs 2007;23:252-8.

109. Pulcini JM, Sease KK, Marshall GD. Disparity between the presence and absence of

food allergy action plans in one school district. Allergy Asthma Proc 2010;31:141-6.

110. Bansal PJ, Marsh R, Patel B, Tobin MC. Recognition, evaluation, and treatment of

anaphylaxis in the child care setting. Ann Allergy Asthma Immunol 2005;94:

55-9.

111. Patel BM, Bansal PJ, Tobin MC. Management of anaphylaxis in child care cen-

ters: evaluation 6 and 12 months after an intervention program. Ann Allergy

Asthma Immunol 2006;97:813-5.

112. Canon N, Gharfeh M, Anvari S, Davis C. The role of food allergy education in

schools: measuring attitudes, beliefs, and knowledge. J Immunol 2018;

200(suppl 1):133.8.e1.

113. Canon N, Gharfeh M, Guffey D, Anvari S, Davis CM. Role of food allergy edu-

cation: measuring teacher knowledge, attitudes, and beliefs. Allergy Rhinol

(Providence) 2019;10:1-7.

114. Crow KM. Increasing knowledge about food allergy management in the preschool

setting [dissertation]. Minneapolis (MN): Walden University; 2018.

115. Devetak I, Devetak SP, Vesel T. Future teachers’ attitudes and knowledge

regarding the management of the potential students’ life-threatening allergic reac-

tions in Slovenian schools. Zdravstveno Varstvo 2018;57:124-32.

116. Dumeier HK, Richter LA, Neininger MP, Prenzel F, Kiess W, Bertsche A, et al.

Knowledge of allergies and performance in epinephrine auto-injector use: a

controlled intervention in preschool teachers. Eur J Pediatr 2018;177:575-81.

117. Ford L, Dunn R, Treloar M, Tyquin B, Hollinshead K, Studdert J, et al. Increased

anaphylaxis knowledge among trainers following course to teach delivery of

interactive, scenario-based anaphylaxis education program. Intern Med J 2016;

46(suppl 4):7.

118. Gonzalez-Mancebo E, Gandolfo-Cano MM, Trujillo-Trujillo MJ, Mohedano-

Vicente E, Calso A, Juarez R, et al. Analysis of the effectiveness of training

school personnel in the management of food allergy and anaphylaxis. Allergol

Immunopathol (Madr) 2019;47:60-3.

119. Foster AA, Campbell RL, Lee S, Anderson JL. Anaphylaxis preparedness among

preschool staff before and after an educational intervention. J Allergy 2015;2015:

e5.

120. Furukawa M, Sasaki M, Yoshida K, Akasawa A. The efficacy of the Tokyo metro-

politan food allergy emergency manual. J Allergy Clin Immunol 2015;135:

AB138.

121. Ikeda M, Fujii Y, Uehara H, Sekimoto K, Sugai K, Araki T, et al. Systematic ed-

ucation for staffs of schools, nursery schools and kindergartens in pre-hospital

care including adrenaline auto-injector use in an anaphylactic emergency. Allergy

2016;71(suppl 102):S502-3.

122. Lanser BJ, Covar R, Bird JA. Food allergy needs assessment, training curriculum,

and knowledge assessment for child care. Ann Allergy Asthma Immunol 2016;

116:533-7.e4.

123. Levinson AJ, Colizza L, Hauptman M, Harada L, Waserman S, Garside S. Online

anaphylaxis training for schools is effective and feasible. Allergy Asthma Clin

Immunol 2010;6(suppl 2):e1.

124. Litarowsky JA, Murphy SO, Canham DL. Evaluation of an anaphylaxis training

program for unlicensed assistive personnel. J Sch Nurs 2004;20:279-84.

125. Murai H, Nomura E, Itoh N, Kawasaki A, Yasutomi M, Ohshima Y. Public

elementary school teachers’ comprehension of the usage of an epinephrine-

auto-injector in Japan. Ann Allergy Asthma Immunol 2016;117:S34.

126. Ravarotto L, Mascarello G, Pinto A, Schiavo MR, Bagni M, Decastelli L. Food

allergies in school: design and evaluation of a teacher-oriented training action.

Ital J Pediatr 2014;40:e9.

127. Redmond M, Kempe E, Wada K, Strothman K, Scherzer R, Stukus DR. Food al-

lergy prevalence and management at an overnight summer camp. Ann Allergy

Asthma Immunol 2016;116:518-22.e3.

128. Sasaki M, Furukawa M, Yoshida K, Akasawa A. The efficacy of training school

and nursery personnel on epinephrine autoinjector use. J Allergy Clin Immunol

2014;133:AB125.

129. Sasaki K, Sugiura S, Matsui T, Nakagawa T, Nakata J, Kando N, et al. A work-

shop with practical training for anaphylaxis management improves the self-

efficacy of school personnel. Allergol Int 2015;64:156-60.

https://archives.lib.state.ma.us/handle/2452/805987
https://archives.lib.state.ma.us/handle/2452/805987
https://archives.lib.state.ma.us/handle/2452/805988
https://archives.lib.state.ma.us/handle/2452/805988
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref85
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref85
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref85
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref85
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref86
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref86
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref86
http://wonder.cdc.gov/ucd-icd10.html
http://wonder.cdc.gov/ucd-icd10.html
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref89
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref89
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref89
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref90
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref90
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref90
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref91
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref91
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref91
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref92
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref92
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref92
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref92
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref93
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref93
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref93
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref94
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref94
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref94
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref95
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref95
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref95
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref96
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref96
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref96
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref97
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref97
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref97
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref98
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref98
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref98
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref98
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref98
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref99
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref99
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref99
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref100
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref100
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref100
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref101
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref101
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref101
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref102
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref102
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref102
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref103
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref103
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref103
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref104
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref104
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref104
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref105
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref105
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref105
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref106
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref106
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref107
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref107
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref107
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref108
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref108
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref108
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref109
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref109
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref110
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref110
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref110
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref111
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref111
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref111
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref112
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref112
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref112
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref113
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref113
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref113
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref114
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref114
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref115
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref115
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref115
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref116
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref116
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref116
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref117
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref117
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref117
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref117
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref118
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref118
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref118
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref118
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref119
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref119
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref119
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref120
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref120
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref120
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref121
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref121
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref121
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref121
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref122
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref122
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref122
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref123
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref123
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref123
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref124
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref124
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref125
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref125
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref125
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref126
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref126
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref126
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref127
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref127
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref127
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref128
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref128
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref128
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref129
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref129
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref129


J ALLERGY CLIN IMMUNOL

VOLUME 147, NUMBER 5

WASERMAN ET AL 1577
130. Shah SS, Parker CL, Davis CM. The power of education: food allergy interven-

tion and prevention in Houston independent school district (HISD). J Allergy Clin

Immunol 2011;127:AB139.

131. Shah SS, Parker CL, Davis CM. Improvement of teacher food allergy knowledge

in socioeconomically diverse schools after educational intervention. Clin Pediatr

(Phila) 2013;52:812-20.

132. Szychlinski C, Schmeissing KA, Gupta R, Lau C, Pongracic J. Evaluation of a

food allergy education module delivered live for Illinois schoolteachers.

J Allergy Clin Immunol 2013;131:AB148.

133. Wahl A, Stephens H, Ruffo M, Jones AL. The evaluation of a food allergy and

epinephrine autoinjector training program for personnel who care for children

in schools and community settings. J Sch Nurs 2015;31:91-8.

134. White L, Aubin J, Bradford C, Alix C, Hughes L, Phipatanakul W. Effectiveness

of a computer module to augment the training of school staff in the management

of students with food allergies. Ann Allergy Asthma Immunol 2015;114:

254-5.e3.

135. Rame JM, Doc A, Raibaut J, Lalaurie E. Food allergy (FA) and mass catering:

how to better accommodate allergic schoolchildren? Taking stock of an experi-

ence conducted in Franche-Comte, France. Rev Fr Allergol 2017;57:67-76.

136. Ortiz-Menendez JC, Cabrera M, Garzon B. Intervention for management and

control of food allergens in school canteens in Hortaleza district 2014-2017 in

Madrid, Spain. Allergy 2019;74(suppl 106):589.

137. Atal Z, Patrick K, Wang J. Food allergy education session improves nurses’

knowledge, confidence, and attitudes towards managing food allergic children

in a school environment. J Allergy Clin Immunol 2016;137:AB85.

138. Glancy E, Mustillo PJ, Cho CB, Raveendran R, Scherzer D. Food-induced

anaphylaxis: recognition and response in Ohio schools. J Allergy Clin Immunol

2014;133:AB24.

139. Knight K, Fitzsimons R. Improving the allergy knowledge and confidence of

community clinicians through a nurse led educational intervention. Clin Exp Al-

lergy 2018;48:1546.

140. Patel D, Johnson G, Guffey D, Minard C, Davis C. Longitudinal effect of food

allergy education on epinephrine availability in public schools. J Allergy Clin Im-

munol 2014;133:AB288.

141. Robinson H, Twichell S, Garrow E, Acebal ML, Sharma HP. Change in food al-

lergy attitudes among urban public school nurses after a standardized educational

curriculum. J Allergy Clin Immunol 2013;131:AB124.

142. Tsuang A, Atal Z, Demain H, Patrick K, Pistiner M, Wang J. Benefits of school

nurse training sessions for food allergy and anaphylaxis management. J Allergy

Clin Immunol Pract 2019;7:309-11.e2.

143. Twichell S, Robinson H, Garrow E, Acebal ML, Sharma HP. Change in food al-

lergy knowledge among urban public school nurses after a standardized educa-

tional curriculum. J Allergy Clin Immunol 2013;131:AB34.

144. Wu F, Hill J. An allergy and asthma educational outreach program for school

nurses and staff. Allergy Asthma Proc 1998;19:307-10.

145. Polloni L, Baldi I, Lazzarotto F, Bonaguro R, Toniolo A, Gregori D, et al. Multi-

disciplinary education improves school personnel’s self-efficacy in managing

food allergy and anaphylaxis. Pediatr Allergy Immunol 2019;31:380-7.

146. Ewan PW, Clark AT. Long-term prospective observational study of patients with

peanut and nut allergy after participation in a management plan. Lancet 2001;357:

111-5.

147. Ewan PW, Clark AT. Efficacy of a management plan based on severity assessment

in longitudinal and case-controlled studies of 747 children with nut allergy: pro-

posal for good practice. Clin Exp Allergy 2005;35:751-6.

148. Moneret-Vautrin DA, Kanny G, Guenard L, Flabbee J, Morisset M, Beaudouin E,

et al. Food anaphylaxis in schools: evaluation of the management plan and the ef-

ficiency of the emergency kit. Allergy 2001;56:1071-6.

149. Kourosh A, Davis CM. School staff food allergy (FA) education increases

epinephrine coverage and recognition of allergic reactions. J Allergy Clin Immu-

nol 2015;135:AB211.

150. Kelso JM. Do written asthma action plans improve outcomes? Pediatr Allergy Im-

munol Pulmonol 2016;29:2-5.

151. Sampson MA, Munoz-Furlong A, Sicherer SH. Risk-taking and coping strategies

of adolescents and young adults with food allergy. J Allergy Clin Immunol 2006;

117:1440-5.

152. Gupta RS, Springston EE, Smith B, Kim JS, Pongracic JA, Wang X, et al. Food

allergy knowledge, attitudes, and beliefs of parents with food-allergic children in

the United States. Pediatr Allergy Immunol 2010;21:927-34.

153. Goossens NJ, Flokstra-de Blok BM, van der Meulen GN, Botjes E, Burgerhof

HG, Gupta RS, et al. Food allergy knowledge of parents: Is ignorance bliss? Pe-

diatr Allergy Immunol 2013;24:567-73.

154. Gupta RS, Kim JS, Springston EE, Smith B, Pongracic JA, Wang X, et al. Food

allergy knowledge, attitudes, and beliefs in the United States. Ann Allergy

Asthma Immunol 2009;103:43-50.
155. Mustafa SS, Russell AF, Kagan O, Kao LM, Houdek DV, Smith BM, et al. Parent

perspectives on school food allergy policy. BMC Pediatr 2018;18:e11.

156. Ross NL, Filuk S, Kulbaba B, St. Vincent JA, Simons E. Impact of food allergy on

school-age students: perceptions of Winnipeg parents, teachers and school staff.

J Allergy Clin Immunol 2019;143:AB215.

157. Morris P, Baker D, Belot C, Edwards A. Preparedness for students and staff with

anaphylaxis. J Sch Health 2011;81:471-6.

158. Kao LM, Wang J, Kagan O, Russell A, Mustafa SS, Houdek D, et al. School nurse

perspectives on school policies for food allergy and anaphylaxis. Ann Allergy

Asthma Immunol 2018;120:304-9.

159. Eldredge C, Patterson L, White B, Schellhase K. Assessing the readiness of a

school system to adopt food allergy management guidelines. WMJ 2014;113:

155-61.

160. Polloni L, Alonzi C, Toniolo A, Barbon F, Lazzarotto F, Ducolin G, et al. What do

schools know, think and feel about food allergy? Pediatr Allergy Immunol 2009;

20:65-6.

161. Polloni L, Toniolo A, Ducolin G, Muraro A. Food allergy at school: what is the

problem? Allergy 2010;65(suppl 92):746.

162. Padua I, Moreira A, Moreira P, Barros R. Welcoming patients with food allergy:

what is the preparation of schools and restaurants? Allergy 2019;74(suppl 106):

588-9.

163. Avedissian T, Honein-AbouHaidar G, Dumit N, Richa N. Anaphylaxis manage-

ment: a survey of school and day care nurses in Lebanon. BMJ Paediatrics

Open 2018;2:e6.

164. Alsuhaibani MA, Alharbi S, Alonazy S, Almozeri M, Almutairi M, Alaqeel A.

Saudi teachers’ confidence and attitude about their role in anaphylaxis manage-

ment. J Family Med Prim Care 2019;8:2975-82.

165. Simons ER, Ardusso LRF, Bil�o MB, El-Gamal YM, Ledford DK, Ring J, et al.

World Allergy Organization guidelines for the assessment and management of

anaphylaxis. World Allergy Organ J 2011;4:13-37.

166. Simons FER, Ebisawa M, Sanchez-Borges M, Thong BY, Worm M, Tanno LK,

et al. 2015 update of the evidence base: World Allergy Organization anaphylaxis

guidelines. World Allergy Organ J 2015;8:1-16.

167. Ercan H, Ozen A, Karatepe H, Berber M, Cengizlier R. Primary school teachers’

knowledge about and attitudes toward anaphylaxis. Pediatr Allergy Immunol

2012;23:428-32.

168. Okafuji I, Tanaka Y, Narabayashi S, Tsuruta S. Analyses of the factors behind the

negative attitudes toward the administration of adrenaline auto-injectors in school

settings. World Allergy Organ J 2016;9(suppl 1):90.

169. Kim JH, Jun HY, Kim MJ. Food allergy management in elementary, middle and

high schools of Korea. Curr Dev Nutr 2019;3(suppl 1):235.

170. Korematsu S, Fujitaka M, Ogata M, Zaitsu M, Motomura C, Kuzume K, et al.

Administration of the adrenaline auto-injector at the nursery/kindergarten/school

in Western Japan. Asia Pacific Allergy 2017;7:37-41.

171. Dolansky G, Calder-Sprackman S, Plint A, Zemek R. Corticosteroids and antihis-

tamines in the treatment of anaphylaxis: a systematic review. Can J Emerg Med

2014;15(suppl 1):S83-4.

172. Song TT, Worm M, Lieberman P. Anaphylaxis treatment: current barriers to

adrenaline auto-injector use. Allergy 2014;69:983-91.

173. Ward CE, Greenhawt MJ. Treatment of allergic reactions and quality of life

among caregivers of food-allergic children. Ann Allergy Asthma Immunol

2015;114:312-8.e2.

174. Dunn JD, Sclar DA. Anaphylaxis: a payor’s perspective on epinephrine autoinjec-

tors. Am J Med 2014;127:S45-50.

175. Pepper AN, Westermann-Clark E, Lockey RF. The high cost of epinephrine

autoinjectors and possible alternatives. J Allergy Clin Immunol Pract 2017;5:

665-8.e1.

176. Shaker M, Bean K, Verdi M. Economic evaluation of epinephrine auto-injectors

for peanut allergy. Ann Allergy Asthma Immunol 2017;119:160-3.

177. Simons FER. Epinephrine auto-injectors: first-aid treatment still out of reach for

many at risk of anaphlyaxis in the community. Ann Allergy Asthma Immunol

2009;102:403-8.

178. Gilchrist C, O’Connell K, Burford A, Aston A, Noimark L. Management of chil-

dren with food allergies in schools. Clin Exp Allergy 2018;48:1555-6.

179. Ozturk Haney M, Ozbicakci S, Karadag G. Turkish teachers’ self-efficacy to

manage food allergy and anaphylaxis: a psychometric testing study. Allergol Im-

munopathol (Madr) 2019;47:558-63.

180. Shaker M, Greenhawt M. The health and economic outcomes of peanut allergy

management practices. J Allergy Clin Immunol 2018;6:2073-80.

181. Muraro A, Agache I, Clark A, Sheikh A, Roberts G, Akdis CA, et al. EAACI food

allergy and anaphylaxis guidelines: managing patients with food allergy in the

community. Allergy 2014;69:1046-57.

182. American Academy of Allergy, Asthma and Immunology. Anaphylaxis emer-

gency action plan. 2020. Available at: https://www.aaaai.org/Aaaai/media/

http://refhub.elsevier.com/S0091-6749(21)00223-2/sref130
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref130
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref130
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref131
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref131
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref131
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref132
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref132
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref132
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref133
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref133
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref133
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref134
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref134
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref134
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref134
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref135
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref135
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref135
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref136
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref136
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref136
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref137
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref137
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref137
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref138
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref138
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref138
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref139
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref139
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref139
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref140
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref140
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref140
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref141
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref141
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref141
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref142
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref142
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref142
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref143
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref143
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref143
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref144
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref144
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref145
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref145
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref145
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref146
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref146
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref146
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref147
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref147
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref147
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref148
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref148
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref148
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref149
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref149
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref149
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref150
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref150
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref151
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref151
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref151
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref152
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref152
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref152
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref153
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref153
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref153
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref154
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref154
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref154
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref155
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref155
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref156
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref156
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref156
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref157
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref157
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref158
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref158
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref158
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref159
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref159
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref159
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref160
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref160
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref160
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref161
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref161
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref162
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref162
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref162
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref163
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref163
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref163
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref164
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref164
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref164
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref165
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref165
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref165
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref165
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref166
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref166
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref166
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref167
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref167
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref167
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref168
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref168
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref168
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref169
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref169
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref170
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref170
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref170
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref171
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref171
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref171
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref172
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref172
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref173
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref173
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref173
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref174
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref174
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref175
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref175
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref175
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref176
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref176
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref177
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref177
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref177
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref178
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref178
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref179
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref179
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref179
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref180
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref180
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref181
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref181
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref181
https://www.aaaai.org/Aaaai/media/MediaLibrary/PDF%20Documents/Libraries/Anaphylaxis-Emergency-Action-Plan.pdf


J ALLERGY CLIN IMMUNOL

MAY 2021

1578 WASERMAN ET AL
MediaLibrary/PDF%20Documents/Libraries/Anaphylaxis-Emergency-Action-Plan.

pdf. Accessed November 5, 2020.

183. Australasian Society of Clinical Immunology and Allergy. Action plan for

anaphylaxis. 2020. Available at: https://www.allergy.org.au/hp/anaphylaxis/

ascia-action-plan-for-anaphylaxis. Accessed November 5, 2020.

184. Canadian Society of Allergy and Clinical Immunology. Anaphylaxis in schools

and other settings. 3rd ed rev. Orleans (ON): CSACI; 2016.

185. Shaker M, Kanaoka T, Feenan L, Greenhawt M. An economic evaluation of imme-

diate vs non-immediate activation of emergency medical services after epinephrine

use for peanut-induced anaphylaxis. Ann Allergy Asthma Immunol 2019;122:79-85.

186. Ben-Shoshan M, Kagan R, Primeau MN, Alizadehfar R, Verreault N, Yu JW, et al.

Availability of the epinephrine autoinjector at school in children with peanut al-

lergy. Ann Allergy Asthma Immunol 2008;100:570-5.

187. Hogue SL, Muniz R, Herrem C, Silvia S, White MV. Barriers to the administra-

tion of epinephrine in schools. J Sch Health 2018;88:396-404.

188. Loh RKS, Lamb J, Noble V, Sprigg L, Gatti K, Vale S. Anaphylaxis management

training, legislation and adrenaline autoinjector provision in the school and child-

care sectors. Geneva, Switzerland: European Academy of Allergy and Clinical

Immunology; 2012.

189. Vokits K, Pumphrey I, Baker D, Krametbauer K. Implementation of a stock

epinephrine protocol. NASN Sch Nurse 2014;29:287-91.

190. Tyquin B, Ford L, Hollinshead K, Mulligan K, Treloar M, Campbell D. Review of

the use of adrenaline autoinjectors (AAI) in NSW Department of Education

schools in terms 1 and 2 2017. Intern Med J 2017;47(suppl 5):20.

191. Wright BL, Fogg M, Sparks C, Vickery BP, Roberts JL, Virkud Y, et al. Availabil-

ity and utilization of epinephrine in Utah schools for the management of anaphy-

laxis. J Allergy Clin Immunol 2014;1:AB25.

192. Leo HL, McCormack KL, Patel PH, Matson LB, Cutler JM, Thomas LJ, et al.

Characterization of epinephrine utilization in Michigan public schools 2014-17.

J Allergy Clin Immunol 2019;143:AB84.

193. Dickson MA, Ng CW, Neupert K, Varshney P. Epinephrine administration trends

in a large urban school district after implementing unassigned epinephrine.

J Allergy Clin Immunol 2019;143:AB147.

194. Liew WK, Williamson E, Tang ML. Anaphylaxis fatalities and admissions in

Australia. J Allergy Clin Immunol 2009;123:434-42.

195. Macdougall CF, Cant AJ, Colver AF. How dangerous is food allergy in child-

hood? The incidence of severe and fatal allergic reactions across the UK and

Ireland. Arch Dis Child 2002;86:236-9.

196. Pumphrey RS. Lessons for management of anaphylaxis from a study of fatal re-

actions. Clin Exp Allergy 2000;30:1144-50.

197. Pumphrey RS, Gowland MH. Further fatal allergic reactions to food in the United

Kingdom, 1999-2006. J Allergy Clin Immunol 2007;119:1018-9.

198. Xu YS, Kastner M, Harada L, Xu A, Salter J, Waserman S. Anaphylaxis-related

deaths in Ontario: a retrospective review of cases from 1986 to 2011. Allergy

Asthma Clin Immunol 2014;10:38e8.

199. Shaker MS, Greenhawt MJ. Analysis of value-based costs of undesignated school

stock epinephrine policies for peanut anaphylaxis. JAMA Pediatr 2019;173:

169-75.

200. Steffens C, Clement B, Fales W, Chehade AEH, Putman K, Swor R. Evaluating

the cost and utility of mandating schools to stock epinephrine auto-injectors. Pre-

hosp Emerg Care 2017;21:563-6.

201. Bilaver LA, Kester K, Smith B, Gupta R. Socioeconomic disparities in the eco-

nomic impact of childhood food allergy. J Allergy Clin Immunol 2016;137:

AB283.

202. Coombs R, Simons E, Foty RG, Stieb DM, Dell SD. Socioeconomic factors and

epinephrine prescription in children with peanut allergy. Paediatr Child Health

2011;16:341-4.

203. Davis CM, Parker CL, Shah SS. Under-recognition of food allergies in lower so-

cioeconomic status (SES) schools in a large urban school district. J Allergy Clin

Immunol 2011;127:AB266.

204. Frost DW, Chalin CG. The effect of income on anaphylaxis preparation and man-

agement plans in Toronto primary schools. Can J Public Health 2005;96:250-3.

205. Minaker LM, Elliot SJ, Clarke A. Exploring low-income families’ financial bar-

riers to food allergy management and treatment. J Allergy 2014;2014:1-7.

206. Mullins RJ, Clark S, Camargo CA Jr. Socio-economic status, geographic remote-

ness and childhood food allergy and anaphylaxis in Australia. Clin Exp Allergy

2010;40:1523-32.

207. Shah SS, Parker CL, O’Brian Smith E, Davis CM. Disparity in the availability of

injectable epinephrine in a large, diverse US school district. J Allergy Clin Immu-

nol Pract 2014;2:288-93.e1.

208. Greenhawt M, Wallace D, Sublett JW, Maughan E, Tanner A, Kelley KJ, et al.

Current trends in food allergy-induced anaphylaxis management at school. Ann

Allergy Asthma Immunol 2018;121:174-8.
209. Love MA, Breeden M, Dack K, Milner A, Rorie AC, Gierer SA. A law is not

enough: geographical disparities in stock epinephrine access in Kansas.

J Allergy Clin Immunol 2016;137:AB56.

210. Yeh CY, Wheeler A, Schwind K, Fulbright J, Jeffrey D, Stafford WW, et al. Iden-

tifying barriers to implementation of stock epinephrine bills: the Texas experi-

ence. J Allergy Clin Immunol 2018;141:AB88.

211. Denny SA, Merryweather A, Kline JM, Stanley R. Stock epinephrine in schools: a

survey of implementation, use, and barriers. J Allergy Clin Immunol Pract 2019;8:

380-2.

212. Norton L, Dunn Galvin A, Hourihane JO. Allergy rescue medication in schools:

modeling a new approach. J Allergy Clin Immunol 2008;122:209-10.

213. Odhav A, Ciaccio CE, Serota M, Dowling PJ. Barriers to treatment with

epinephrine for anaphylaxis by school nurses. J Allergy Clin Immunol 2015;

135:AB211.

214. C.S. Mott Children’s Hospital. Are schools doing enough for food allergic-kids?

C.S. Mott Children’s Hospital National Poll of Children’s Health 2009;6. Avail-

able at: https://mottpoll.org/reports-surveys/are-schools-doing-enough-food-allergic-

kids. Accessed November 5, 2020.

215. Field MJ, Sasaki M, Koplin JJ, Sawyer SM, Tang MLK, Dharmage SC, et al. Are

schools banning nuts? Results from a population-based survey of Australian

schools. Allergy 2019;74(suppl 106):304.

216. Pham MN, Pistiner M, Wang J. National School Nurse Survey of food allergy and

anaphylaxis policies and education. J Allergy Clin Immunol Pract 2019;7:

2440-2.e7.

217. Bartnikas LM, Huffaker MF, Sheehan WJ, Kanchongkittiphon W, Petty CR, Lei-

bowitz R, et al. Impact of school peanut-free policies on epinephrine administra-

tion. J Allergy Clin Immunol 2017;140:465-73.

218. Patel DR, Upton JEM, Wang J, Harada L, Guffey D, Minard CG, et al. Quality of

life for parents of children with food allergy in peanut-restricted versus peanut-

free schools in the United States and Canada. J Allergy Clin Immunol 2018;6:

671-3.

219. Dean J, Fenton NE, Shannon S, Elliott SJ, Clarke A. Disclosing food allergy sta-

tus in schools: health-related stigma among school children in Ontario. Health

Soc Care Community 2016;24:e43-52.

220. Munoz VL. ‘‘Everybody has to think—do I have any peanuts and nuts in my

lunch?’’ School nurses, collective adherence, and children’s food allergies. Sociol

Health Illn 2018;40:603-22.

221. Banerjee DK, Kagan RS, Turnbull E, Joseph L, St Pierre Y, Dufresne C, et al.

Peanut-free guidelines reduce school lunch peanut contents. Arch Dis Child

2007;92:980-2.

222. C.S. Mott Children’s Hospital. Nut-free lunch? Parents speak out. C.S. Mott Chil-

dren’s Hospital National Poll of Children’s Health 2014;20. Available at: https://

mottpoll.org/reports-surveys/nut-free-lunch-parents-speak-out. Accessed November

5, 2020.

223. Sharma HP, Robinson H, Twichell SA, Hanks L, Nguyen C, Garrow E, et al. Food

allergy attitudes and beliefs among school nurses in an urban public school dis-

trict. J Allergy Clin Immunol 2012;129:AB133.

224. Watson W, Woodrow AM, Bruce A, Power A. Are teachers knowledgeable and

confident about dealing with allergy emergencies? Allergy Asthma Clin Immunol

2010;6:P10.

225. Hawthorne DL, Neilson LJ, Macaskill LA, Luk JMH, Horner EJ, Parks CA,

et al. Parental reports of lunch-packing behaviours lack accuracy: reported bar-

riers and facilitators to packing school lunches. Can J Diet Pract Res 2018;79:

99-105.

226. Lu SK, Elliott SJ, Clarke AE. Exploring perceptions and experiences of food al-

lergy among new Canadians from Asia. J Allergy 2014;2014:e7.

227. Eck K, Delaney C, Byrd-Bredbenner C. Parent cognitions of factors influencing

snack intake of their school-aged children at away-from-home events. Curr Dev

Nutr 2019;3(suppl 1):1082.

228. Matwiejczyk L, Mehta K, Coveney J. Factors influencing food service provision

decisions in centre-based early childhood education and care services: cooks’

perspective. Health Promot J Austr 2021;32:107-16.

229. Smith TD, Camacho J, Wang J. Behavioral risks associated with food allergy

management in an urban pediatric population. J Allergy Clin Immunol Pract

2018;6:680-2.

230. Torabi B, Cardwell FS, Elliot SJ, Chan ES. The impact of bullying in Canadian

children with confirmed food allergy and its influence on wearing medical iden-

tification. Paediatr Child Health 2016;21:e39-42.

231. Schunemann HJ, Wiercioch W, Etxeandia-Ikobaltzeta I, Mustafa RA, Manja

V, Brignardello-Petersen R, et al. GRADE evidence to decision (EtD) frame-

works for adoption, adaptation, and de novo development of trustworthy

recommendations: GRADE-ADOLOPMENT. J Clin Epidemiol 2017;81:

101-10.

https://www.aaaai.org/Aaaai/media/MediaLibrary/PDF%20Documents/Libraries/Anaphylaxis-Emergency-Action-Plan.pdf
https://www.aaaai.org/Aaaai/media/MediaLibrary/PDF%20Documents/Libraries/Anaphylaxis-Emergency-Action-Plan.pdf
https://www.allergy.org.au/hp/anaphylaxis/ascia-action-plan-for-anaphylaxis
https://www.allergy.org.au/hp/anaphylaxis/ascia-action-plan-for-anaphylaxis
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref184
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref184
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref185
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref185
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref185
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref186
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref186
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref186
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref187
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref187
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref188
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref188
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref188
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref188
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref189
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref189
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref190
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref190
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref190
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref191
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref191
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref191
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref192
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref192
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref192
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref193
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref193
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref193
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref194
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref194
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref195
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref195
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref195
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref196
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref196
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref197
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref197
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref198
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref198
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref198
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref199
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref199
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref199
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref200
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref200
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref200
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref201
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref201
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref201
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref202
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref202
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref202
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref203
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref203
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref203
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref204
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref204
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref205
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref205
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref206
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref206
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref206
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref207
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref207
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref207
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref208
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref208
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref208
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref209
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref209
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref209
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref210
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref210
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref210
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref211
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref211
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref211
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref212
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref212
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref213
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref213
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref213
https://mottpoll.org/reports-surveys/are-schools-doing-enough-food-allergic-kids
https://mottpoll.org/reports-surveys/are-schools-doing-enough-food-allergic-kids
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref215
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref215
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref215
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref216
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref216
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref216
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref217
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref217
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref217
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref218
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref218
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref218
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref218
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref219
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref219
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref219
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref220
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref220
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref220
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref220
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref220
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref221
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref221
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref221
https://mottpoll.org/reports-surveys/nut-free-lunch-parents-speak-out
https://mottpoll.org/reports-surveys/nut-free-lunch-parents-speak-out
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref223
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref223
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref223
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref224
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref224
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref224
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref225
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref225
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref225
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref225
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref226
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref226
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref227
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref227
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref227
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref228
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref228
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref228
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref229
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref229
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref229
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref230
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref230
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref230
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref231
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref231
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref231
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref231
http://refhub.elsevier.com/S0091-6749(21)00223-2/sref231

	Prevention and management of allergic reactions to food in child care centers and schools: Practice guidelines
	Executive summary
	Use and adaptation
	Methods
	Key findings
	Top-level recommendations

	Introduction
	Instructions for use and adaptation
	Target audience and scope
	Methods
	Questions and outcomes of interest
	Review of evidence and development of recommendations

	Summary of findings, recommendations, and implementation considerations
	Risk of allergic reactions in child care centers and schools
	Risk of allergic reactions of any or unspecified severity
	Risk of anaphylaxis
	Frequency of epinephrine autoinjector use
	Risk of death from anaphylaxis

	Food allergy training, allergy action plans, and site-wide protocols
	Questions
	Background
	Summary of evidence
	Recommendations
	Implementation considerations

	Epinephrine (adrenaline) vs other treatments for allergic reactions
	Question
	Background
	Summary of evidence
	Recommendations
	Special circumstances
	Implementation considerations

	Stocking unassigned epinephrine (adrenaline) autoinjectors
	Questions
	Background
	Summary of evidence
	Recommendation
	Special circumstances
	Implementation considerations

	Site-wide food prohibitions and allergen-restricted zones
	Questions
	Background
	Summary of evidence
	Recommendations
	Special circumstances
	Implementation considerations

	Conclusions
	References


