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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

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.

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.
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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)
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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

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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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.)
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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

J ALLERGY CLIN IMMUNOL

VOLUME 147, NUMBER 5

WASERMAN ET AL 1569

http://www.jacionline.org


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

J ALLERGY CLIN IMMUNOL

MAY 2021

1572 WASERMAN ET AL

http://www.jacionline.org


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
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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
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Appendix A: Instructions for Use and Adaptation 

This appendix accompanies the document: “Prevention and Management of Allergic Reactions 
to Food in Child Care Centers and Schools: Practice Guidelines,” by Susan Waserman, Heather 
Cruickshank, Kyla J. Hildebrand, Douglas Mack, Laura Bantock, Theresa Bingemann, Derek K. 
Chu, Carlos Cuello Garcia, Motohiro Ebisawa, David Fahmy, David M. Fleischer, Lisa 
Galloway, Greg Gartrell, Matthew Greenhawt, Nicola Hamilton, Jonathan Hourihane, Michael 
Langlois, Richard Loh, Antonella Muraro, Lana Rosenfield, Sally Schoessler, Mimi L. K. Tang, 
Brenda Weitzner, Julie Wang, and Jan L. Brozek. 
 
When local adaptation of the guidelines is undertaken, we encourage policymakers to follow the 
GRADE-ADOLOPMENT process to: 

• appoint a guideline committee comprising clinicians, methodologists, and key 
stakeholders from child care and school communities; 

• determine the scope of the locally adapted guidelines and define the relevant questions to 
be addressed; 

• update the literature review and summaries of evidence to incorporate new research 
findings and relevant information from the local context; and 

• review the recommendations in the current guidelines to determine if and how they need 
to be adapted to fit local circumstances.1  

 
Any adaptations should take into account the available evidence and the anticipated desirable 
and undesirable consequences of implementing an intervention in a specific context. In addition 
to considering peer-reviewed research findings on health effects, resource use, cost-
effectiveness, feasibility, acceptability, and health equity, we encourage policymakers to collect 
and consider additional information about their local context, related to: 

• Prevalence of food allergy and incidence of allergic reactions. Food allergy is more 
common in some communities than others. For example, researchers have reported higher 
rates of food allergy in developed countries than developing countries.2 The reported 
incidence of allergic reactions also varies. These metrics may affect the extent to which 
food allergy is considered a priority issue, as well as the society-level magnitude of 
potential health effects and the cost-effectiveness of certain interventions. We encourage 
policymakers to: (i) collect data on the prevalence of food allergy and the incidence of 
allergic reactions in child care centers and schools in their communities; and (ii) consider 
how these metrics may affect the magnitude of health effects and the cost-effectiveness, 
feasibility, acceptability, and health equity of allergy management interventions.  
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• Availability and cost of resources. Child care and school budgets, staffing levels, and 
staffing qualifications vary from one community to another. The cost and availability of 
expert-designed allergy training programs and action plans, epinephrine (adrenaline) 
autoinjectors, nursing support, and other resources also vary. To help determine if an 
allergy intervention is cost-effective, feasible, acceptable, and equitable, we encourage 
policymakers to: (i) assess the local availability and cost of required resources; (ii) 
identify and evaluate the potential payers or sources of funding for resources; and (iii) 
identify gaps and inequalities in the distribution or accessibility of resources. Any 
changes in current practices or costs borne by different payers may require discussion and 
debate among key stakeholders, including policymakers in child care, education, and 
healthcare sectors, to determine the appropriate sources and distribution of resources. 

• Legal requirements and constraints. In some jurisdictions, no clear legal precedents 
have been set to guide the management of food allergy in child care centers or schools. In 
other jurisdictions, specific laws affect the rights and responsibilities of child care 
personnel, school personnel, and/or students with food allergy and their families. We 
encourage policymakers to: (i) consult with legal experts to learn about relevant laws and 
regulations in their jurisdictions; (ii) defer to applicable laws when adopting or adapting 
recommendations from the guidelines; and (iii) communicate the contents and 
implications of relevant laws to child care and school personnel.  

• Community norms and values. The ethical responsibilities that community members  
are willing to accept for promoting the health of students may vary, depending on cultural 
norms. It might be reasonable to assume that in many cases, community members 
consider the management of food allergy in child care centers and schools to be a shared 
responsibility of child care and school personnel, parents, and students. However, some 
communities are more individualistic or collectivist than others; some are more risk 
averse than others; and so on. Values also vary between individual community members. 
We encourage policymakers to consider the influence that local laws, cultural norms, and 
individual values and preferences might have on: (i) the level of allergy risk that 
community members deem acceptable; (ii) the risk management strategies that 
community members deem reasonable or necessary;  and (iii) the ability and willingness 
of community members to accept responsibility for managing food allergy in child care 
centers and schools. When needed, we encourage community members to engage in open 
dialogue to reach a common understanding of their roles, responsibilities, and rights. 

 
When policymakers make decisions on behalf of other people or pass policies that restrict the 
autonomy of community members, it raises ethical issues related to surrogate decision-making 
and paternalism. In some cases, decision-makers might deem it necessary to choose a given 
course of action, even if some community members’ preferences differ. Before making such 
decisions, we encourage policymakers to review the available evidence and ensure that the 
following four criteria are met:  

1. The risk of a preventable harm or preventable loss of benefit is significant. 
2. The action is likely to prevent that harm or provide that benefit. 

3. The anticipated risks of the action are outweighed by the anticipated benefits. 
4. The least autonomy-restrictive action is proposed.3  
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Appendix B: Methods 

This appendix accompanies the document: “Prevention and Management of Allergic Reactions 
to Food in Child Care Centers and Schools: Practice Guidelines,” by Susan Waserman, Heather 
Cruickshank, Kyla J. Hildebrand, Douglas Mack, Laura Bantock, Theresa Bingemann, Derek K. 
Chu, Carlos Cuello Garcia, Motohiro Ebisawa, David Fahmy, David M. Fleischer, Lisa 
Galloway, Greg Gartrell, Matthew Greenhawt, Nicola Hamilton, Jonathan Hourihane, Michael 
Langlois, Richard Loh, Antonella Muraro, Lana Rosenfield, Sally Schoessler, Mimi L. K. Tang, 
Brenda Weitzner, Julie Wang, and Jan L. Brozek. 
 
This appendix provides additional information about the methods used to develop the guidelines. 

Guideline panel and methodology team  
These guidelines were developed by 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. The panel 
members were: Susan Waserman (SW, chair), Laura Bantock, Theresa Bingemann, Gina 
Clowes, Motohiro Ebisawa, David Fleischer, Lisa Galloway, Greg Gartrell, Matthew Greenhawt, 
Nicola Hamilton, Kyla Hildebrand, Jonathan Hourihane, Michael Langlois, Richard Loh, Doug 
Mack, Antonella Muraro, Beatrice Povolo, Jennifer Protudjer, Sally Schoessler, Mimi Tang, 
Julie Wang, and Brenda Weitzner. Hannah Lank, a recent high-school graduate with food 
allergy, took part in the generation of the questions and outcomes of interest but chose not to 
participate in later phases of the project.  
 
The panel worked with a methodology team with experience in evidence synthesis and guideline 
development from McMaster University (Canada). The methodology team members were: Jan 
Brozek (JB, lead methodologist), Heather Cruickshank (HC, research coordinator), Derek Chu, 
Carlos Cuello Garcia, David Fahmy, and Lana Rosenfield.  

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 questions represent the top-prioritized issues identified by the group. We used 
the same process to identify outcomes of interest for each question. 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 of students, and child care and school personnel.  
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Evidence review and guideline development 
Members of the methodology team performed systematic literature reviews on: (a) the risk of 
IgE-mediated allergic reactions to food, epinephrine use, anaphylaxis, and death from 
anaphylaxis in child care centers and schools; and (b) the effects of each intervention on the 
outcomes of interest. They searched for relevant publications using multiple databases 
(MEDLINE, Embase, CINAHL, and Cochrane CENTRAL). They screened the results by title, 
abstract, and full text. They included randomized control trials and observational studies with or 
without a control group, but they excluded single case reports. They checked the reference lists 
of existing literature reviews to identify additional studies that might be relevant and asked panel 
members to suggest additional sources of data that might have been missed.  
 
Due to the paucity and diversity of data and limitations in how studies were reported, they were 
unable to perform meta-analyses to obtain estimates of the effects of each intervention on 
outcomes of interest. Instead, they summarized the results narratively. They followed the 
Grading of Recommendations Assessment, Development, and Evaluation (GRADE) approach1 
to assess the certainty of the available evidence (i.e., quality of evidence or confidence in the 
estimated effects), based on the following criteria:  

• risk of bias in primary studies (i.e., internal validity of studies) 

• magnitude and precision of the estimates of effects 

• consistency of results across studies 

• directness of evidence (i.e., external validity, applicability, or generalizability of results) 

• risk of publication bias 

• presence of dose-response relationship  

• assessment of the effect of residual, opposing confounding 
 
They categorized the certainty of the evidence into four levels: high, moderate, low, and very 
low. In general, they found the certainty of the evidence to be very low. 
 
They also compiled evidence and assumptions regarding the resource use, cost-effectiveness, 
feasibility, acceptability, and potential effects on health equity of each intervention. 
 
They used the GRADEpro online application (www.gradepro.org) to prepare evidence profiles 
and evidence-to-decision (EtD) frameworks to present panel members with their findings.2  
 
Members of the guideline panel and methodology team reviewed and discussed this information 
during a face-to-face meeting on March 2, 2017, in Atlanta, Georgia, USA, and subsequent 
conference calls and e-mail communications. They considered the potential benefits, harms, and 
burdens of each intervention from a society level. After assessing the evidence, panel members 
determined the direction and strength of each recommendation through discussion and voting.  
 
Each member was asked to disclose their real, perceived, and potential conflicts of interest. 
These disclosures were reviewed by an external committee, the members of which were not 
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involved in the development of the guidelines. When members of the external committee found 
that a panel member had disqualifying conflicts, that panel member was asked to abstain from 
voting on the final recommendations for relevant questions. For example, panel members who 
reported receiving grants, honoraria, or other funding from epinephrine auto-injector 
manufacturers were asked to abstain from voting on the final recommendations for questions 
related to epinephrine. Panel members who had food allergy or children with food allergy were 
asked to abstain from voting on the final recommendations for all questions Members of the 
methodology team also refrained from voting on all recommendations. JB and HC suggested the 
initial direction and strength of recommendations based on established criteria and panel 
members’ discussions, but they did not vote on the final recommendations. Non-voting panel 
members were still invited to provide input on the available evidence and additional 
considerations for each question. They were also invited to review the draft guidelines. 
 
According to the GRADE approach, panel members labeled each recommendation as either 
“strong” or “conditional” based on the contents and quality of the available evidence. All of the 
recommendations in these guidelines are labeled as “conditional.” This reflects the very low 
certainty of the available evidence, which limited the ability of panel members to confidently 
determine the effects of each intervention. The majority of voting panel members agreed on the 
direction, strength, and wording of the final recommendations and qualifying remarks.  
 
Before submitting the guidelines for publication, we enlisted 20 stakeholders from multiple 
countries and sectors to review the draft guidelines, with the condition that no recommendations 
would be changed unless a reviewer identified an error of fact or omission of evidence. 
Following this review, we made adjustments to the wording of some recommendations for 
clarity. However, we did not change the direction or strength of any recommendations. 

Plans for revision 
To remain useful, guidelines need to be updated regularly as new information accumulates. For 
many of the questions addressed in these guidelines, we found limited research evidence. If new 
research is published, the guidelines may need to be updated to reflect those findings.  
 
Updates might also address questions that fell outside the scope of these guidelines, such as: 

• Should child care centers and schools provide food allergy training or education to 
students, rather than not provide it? 

• Should child care centers and schools provide food allergy training or education to 
parents of students, rather than not provide it? 

• Should child care centers and schools implement anti-bullying campaigns that aim to 
prevent the bullying of food allergic children, rather than not implement such campaigns? 

• Should child care centers and schools prohibit specific foods during field trips and other 
off-site activities, rather than not implement such restrictions? 

• Should unassigned epinephrine auto-injectors (“stock autoinjectors”) be stocked on 
school buses, rather than not stocked on school buses? 
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• Should procedures be implemented for the cleaning of seats on school buses, rather than 
not have specific cleaning procedures? 

 
We encourage feedback on these guidelines, including their applicability in different 
communities. This feedback will be considered in subsequent revisions of the guidelines.   
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Prevention and Management of Allergic Reactions to Food 
in Child Care Centers and Schools: Practice Guidelines 

 
Appendix C: Food Allergy Training,  

Allergy Action Plans, and Site-Wide Protocols 
 
This appendix accompanies the document: “Prevention and Management of Allergic Reactions 
to Food in Child Care Centers and Schools: Practice Guidelines,” by Susan Waserman, Heather 
Cruickshank, Kyla J. Hildebrand, Douglas Mack, Laura Bantock, Theresa Bingemann, Derek K. 
Chu, Carlos Cuello Garcia, Motohiro Ebisawa, David Fahmy, David M. Fleischer, Lisa 
Galloway, Greg Gartrell, Matthew Greenhawt, Nicola Hamilton, Jonathan Hourihane, Michael 
Langlois, Richard Loh, Antonella Muraro, Lana Rosenfield, Sally Schoessler, Mimi L. K. Tang, 
Brenda Weitzner, Julie Wang, and Jan L. Brozek. 
 
This appendix provides an account of the research evidence and additional considerations that 
panel members considered when developing recommendations related to food allergy training, 
allergy action plans, and site-wide protocols, which are presented in the main document.  
 
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 an 
allergy action plan, 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 prevention, recognition, and treatment of allergic reactions.1-11 These 
gaps likely pose barriers to the optimal management of food allergy, particularly since many 
sites lack full- or part-time nursing support.6, 9, 12-14 
  
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 action plans, emergency care 
plans, or anaphylaxis emergency plans. They consist of a standardized template or form that 
outlines the recommended emergency response to a suspected allergic reaction. This form may 
be personalized with a student’s name, emergency contact information, list of allergy triggers, 
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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.15-22 
 

Summary of evidence and additional considerations 

Is there uncertainty or variability in how much people value the main outcomes? 
Panel members considered the following outcomes of interest when assessing the potential 
benefits and risks of implementing food allergy training, action plans, and site-wide protocols: 

• any allergic reactions to food, including severe and fatal reactions 

• emergency department visits or interventions by emergency medical services 

• adverse reactions to epinephrine  

• quality of life and other psychosocial outcomes among students with food allergy and 
their parents, students without food allergy, and child care and school personnel 

 
Panel members agreed that students with food allergy place high value on avoiding severe and 
fatal allergic reactions. However, there might be important variability in how they value other 
outcomes. For example, some students may place more or less value on maintaining quality of 
life relative to avoiding non-life-threatening allergic reactions. Research among children with 
food allergy has found there is variability in their risk perception, risk-taking behaviors, and how 
they balance threats to their social identity and personal safety.24-30 
 
What are the anticipated effects of the intervention on health and quality of life? 
Very little research has been published on the effects of implementing allergy action plans or 
site-wide protocols for managing allergic reactions in child care centers and schools. Multiple 
studies have been conducted on food allergy training, but few have assessed the effects of 
training on actual health outcomes in students. Due to limitations in how studies have been 
designed and reported, the certainty of the available evidence is very low. In each study, we 
found there was a serious risk of bias, the evidence was indirect, and/or the results were not 
precisely estimated. The structure and contents of the interventions, and the methods used to 
assess them, also vary across studies and are often not well described. As such, we could not 
compare the effectiveness of training programs, action plans, or protocols across studies.  
 
Research on health effects 
We found three studies that assessed the health effects of an intervention that involved a 
combination of food allergy training for school personnel, allergy action plans for students with 
peanut or tree nut allergy, and the provision of allergy management information to the students 



 

   Prevention and Management of Allergic Reactions to Food in Child Care Centers and Schools: Appendix C     3 

and their parents.31-33 All three studies were conducted at the same center with overlapping 
groups of participants. Following the intervention, participants reported fewer allergic reactions 
of any severity and fewer severe allergic reactions in schools or other settings. One study found 
an 8-fold reduction in the frequency of allergic reactions in any setting (from 0.55 to 0.07 per 
patient-year) and a 60-fold reduction in the frequency of severe allergic reactions in any setting 
(from 0.03 to 0.0005 per patient-year).33 The reported rate of epinephrine use did not change.31  
 
We found one study that assessed the health effects of implementing allergy action plans alone.34 
A lower proportion of students who had an allergy action plan on file experienced allergic 
reactions (n=13/39), compared with students without a plan (n=5/6). However, the certainty of 
this evidence is very low due to the small number of participants. Research on asthma action 
plans suggests that action plans might provide few additional benefits beyond those provided by 
training and follow-up care alone.35 
 
We also found three studies that assessed the health effects of training alone.36-38 One found that 
following allergy training for school nurses, the proportion of schools that reported allergic 
reactions decreased (from 15% to 0–5%).36 In contrast, another found the reported rate of allergic 
reactions increased in schools where training was provided and decreased in schools without 
training.37 It is possible that training increased the ability of personnel to recognize allergic 
reactions, which might account for the higher rate of reported reactions after training. A third 
study compared epinephrine administration before and after training and found no statistically 
significant difference.38 
 
Additionally, we found 36 studies that assessed the effects of training on allergy-related 
attitudes, knowledge, skills, and/or preparedness among pre-service teachers, child care or school 
personnel, summer camp staff, or first aid trainers responsible for training school personnel.36, 38-

72 Eight of these studies focused on school nurses or other school medical personnel, alone.36, 38, 

66-71 Only two studies specifically targeted foodservice staff.64, 65 Across these studies, training 
with or without action plans was associated with various degrees of cross-sectional improvement 
in allergy-related attitudes, knowledge, skills, and/or preparedness. Only one small study in camp 
staff found that personnel were less comfortable in their ability to recognize an allergic reaction 
after training. All of the studies relied on interviews, questionnaires, or test scores, rather than 
assessments of how personnel responded to real allergic reactions. Although it is rational to 
assume that improved knowledge and skills would lead to improved allergy management, 
personnel might not show the same level of competence in the event of a real allergic reaction.  
 
Among studies that followed up with participants after training, most of them found that within 
3–12 months, personnel lost some of the knowledge or improvements reported immediately post-
training.38, 40, 45, 57, 62, 70 One study found that among participants who reported managing an 
allergic reaction in the 3–12 months after training, 92% said the training had helped them 



 

   Prevention and Management of Allergic Reactions to Food in Child Care Centers and Schools: Appendix C     4 

respond appropriately.62 Three studies found that in the months following training, the 
availability of autoinjectors or implementation of action plans in child care centers or schools 
increased.36, 40, 71  
 
Research on quality of life 
We found no studies that directly assessed the effects that these interventions have on the quality 
of life or psychosocial well-being of students, parents, or child care or school personnel. 
 
Additional considerations 
Panel members speculated that well designed training programs, allergy action plans, and site-
wide protocols might have additional benefits that have not been documented in the research 
literature. For example: 

• Well-designed allergy training programs, action plans, and/or site-wide protocols might 
promote the use of epinephrine and emergency medical services when needed, while 
limiting their unnecessary use when not medically required.  

• Well-designed allergy training programs, action plans, and/or site-wide protocols might 
help reassure students, parents, and personnel who have concerns about food allergy in 
child care centers or schools. This might have a positive effect on their quality of life.  
 

Panel members found it difficult to envisage undesirable health effects from these interventions, 
except for the possibility that poorly designed training programs, action plans, or site-wide 
protocols might increase the spread of misinformation, harmful practices, or negative health 
outcomes when those interventions are not based on the best available evidence or lead to the 
inappropriate use of medications or emergency medical services. Requiring students with food 
allergy to disclose their health status with allergy action plans or other methods might also have 
some negative effects on their social wellbeing. In Canada, one small study found that after they 
disclosed their food allergy to schools, students reported being marked as different and 
experiencing exclusionary or discriminatory treatment from peers and personnel.23 However, 
panel members suggested that educating community members on food allergy might help limit 
the stigma that children with food allergy face. 
 
What are the anticipated effects of the intervention on health equity? 
We found no studies that directly assessed the effect of food allergy training, allergy action 
plans, or site-wide protocols on health equity. Panel members suggested that health equity would 
probably be improved if students and families are asked to provide information about their food 
allergy in settings or situations where this information is not currently collected. For example, 
some studies have found that older students or those in rural areas are less likely than younger 
students or those in urban or suburban areas to have allergy action plans on file.13, 22, 73 The 
implementation of site-wide protocols might also help improve treatment and health outcomes 



 

   Prevention and Management of Allergic Reactions to Food in Child Care Centers and Schools: Appendix C     5 

for students who do not have allergy action plans on file. 
 
Panel members likewise suggested that health equity would probably be improved if food allergy 
training was provided to child care and school personnel who have not been receiving training. 
One study found that before training, teachers at schools with more low-income students 
achieved lower scores on food allergy knowledge tests compared with teachers at more affluent 
schools.60 When the same training program was implemented at schools across socioeconomic 
strata, it reduced disparities in food allergy knowledge.60 Efforts to address these disparities 
might affect treatment and health outcomes in students.  
 
On the other hand, panel members suggested that if the implementation rate or quality of food 
allergy training, action plans, or site-wide protocols vary across communities, it might negatively 
affect health equity. Panel members also noted that food allergy initiatives might divert attention 
and resources away from other psychosocial or health interventions that might benefit more 
students.  
 
What are the costs and resource use associated with the intervention? 
We found no studies that directly assessed the costs of implementing food allergy training, action 
plans, or site-wide protocols. However, panel members identified several potential costs 
associated with these interventions, as well as factors that might increase or reduce the cost. 
 
Costs of training 
Panel members suggested that the costs of food allergy training vary widely, depending on the 
specific training model and how it is implemented. Some approaches to training might be 
relatively inexpensive (e.g., asking teachers to complete a free online training program outside of 
normal school hours). Other approaches would be more costly (e.g., hiring an external trainer 
and substitute teachers to conduct in-person training during normal school hours). In one study, 
teachers did not participate in a training program that was implemented during schools hours 
because hiring substitute teachers was too cost-prohibitive.53 If child care centers and schools 
have to develop training programs from scratch, it is also rational to expect that to be more 
expensive than using or adapting expert-designed training programs that already exist. 
 
Costs of action plans and site-wide protocols 
Panel members suggested there would be relatively few costs or savings associated with the 
implementation of allergy action plans or site-wide protocols, particularly if child care centers 
and schools already have access to expert-designed action plan templates and/or protocols that 
may be adopted or adapted to their needs.  
 
In addition to the potential costs of developing or adapting allergy action plan templates and site-
wide protocols, the costs of implementing these interventions would also encompass the staff 
time and materials required to: 
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• share information about these interventions with community members  

• distribute and collect allergy action plans from families 

• disseminate allergy action plans to child care and school personnel 

• ensure that allergy action plans are updated as needed to reflect any changes in treatment 
protocols, students' allergic status, etc. 

 
Panel members noted that if child care centers or schools require allergy action plans to be 
reviewed and signed by a healthcare professional, that may impose costs on students’ families, 
private health insurance providers, and/or public healthcare systems. In such cases, the costs of 
having a healthcare professional validate allergy action plans should be factored into the 
anticipated costs and cost-benefit analysis. Panel members suggested that students with food 
allergy should ideally visit their healthcare providers on a regular basis, as part of their standard 
care. However, some students may face financial, geographical, or other barriers to doing so. 
 
Note on payers  
In most jurisdictions, the costs of implementing allergy training programs, action plans, and/or 
site-wide protocols would be borne by child care and school systems. However, costs or savings 
incurred from potential reductions in allergic reactions or changes in healthcare use would be 
accrued by students’ families, private health insurance providers, and/or public healthcare 
systems. This might affect decision makers’ assessments of the costs, benefits, and acceptability 
of these interventions. Any changes in current practices or costs borne by different payers may 
require discussion and debate among key stakeholders—including policymakers in child care, 
education, and healthcare sectors—to determine the appropriate sources and distribution of 
required resources. 
 
Is the intervention cost-effective to implement? 
We found no studies on the cost-effectiveness of these interventions. 
  
Is the intervention acceptable to community members? 
Research suggests that in general, community support for allergy training, action plans, and site-
wide protocols is high.  
 
Students and parents 
A minority of students with food allergy and their parents may not adhere to requests to provide 
allergy action plans.34 However, studies suggest there is broad support among community 
members for the provision of allergy training and information to school personnel and the 
implementation of plans to keep students with food allergy safe.29, 74-78 Children with food 
allergy, parents of children with food allergy, and parents of children without food allergy have 
identified improved allergy education in schools as an area of need.29, 75 
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Child care and school personnel 
Although some child care or school personnel are resistant to allergy training,79, 80 research 
suggests that many think it is helpful or necessary to receive information and training on food 
allergy.3-5, 8, 12, 43, 48, 56, 71, 78, 81-86 However, compared with families that are directly affected by 
food allergy, child care and school personnel might place less importance on the value of these 
interventions when weighed against the real or perceived burdens of implementing them. One 
study of school nurses in the United States found that the majority of nurses believed that allergy 
training for staff was important; however, in cases when training was not provided, some nurses 
identified resistance from administrators or staff as barriers to implementing it.79 
 
Is the intervention feasible to implement? 
Panel members agreed that in many jurisdictions, it would be feasible to implement food allergy 
training, allergy action plans, and site-wide protocols. However, they noted that expert-designed 
training programs, action plans, and site-wide protocols are not universally available. Where 
these programs and resources don’t already exist, their development requires collaboration 
among child care and school policymakers, healthcare professionals, and other stakeholders. 
Some research suggests that allergy training and action plans may be more widely and frequently 
implemented in schools governed by food allergy legislation.16 
 
One study in the United States found that potential barriers to implementing food allergy training 
in schools include time limitations, staff limitations, financial costs, and resistance from 
community members.79 The usability of allergy training programs and action plans may also 
affect their implementation. One study of allergy action plans found that important information 
was missing from the plans reviewed.18 Studies have also found gaps in the confidence or ability 
of some child care or school personnel to understand and effectively implement allergy action 
plans.5, 7, 87, 88 When allergy action plans, site-wide protocols, or guidelines are in place, not all 
child care or school personnel report reviewing them on a regular basis.89, 90 
 
Panel members speculated that some child care centers and schools might face more barriers than 
others to implementing food allergy training programs, allergy action plans, or site-wide 
protocols. These interventions might be harder to implement in child care centers or schools that: 

• are poorly funded and lack the resources to develop or implement these interventions 

• are located in rural or remote areas, where there might be limited in-person training 
services and/or limited internet access available for online training 

• are larger and have more personnel that need to receive allergy training and copies of 
affected students’ action plans 

• have linguistic-minority personnel, for whom it might be necessary to obtain or develop 
allergy training resources and/or action plans in different languages  
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• have personnel with low levels of health literacy or allergy awareness, which might 
impact their willingness to participate in allergy training, as well as their ability to 
understand or apply the information provided in training, action plans, or protocols  

• have a high proportion of special-needs students with complex medical and social support 
needs that personnel and families must also address and balance 
 

Panel members suggested that the implementation of allergy training, allergy action plans, and 
site-wide protocols is likely to be more acceptable and feasible when: 

• there are laws or policies in place that clearly delineate the roles, responsibilities, and 
legal liabilities of child care and school personnel in relation to allergy management 

• expert-designed training programs and/or allergy action plan templates are available for 
child care centers and schools to access online, for free or at low cost 

• expert-designed training programs and/or allergy action plan templates are available in 
multiple languages and culturally appropriate for target audiences 

• adequate funding is available to cover the costs of developing, adapting, and/or 
implementing these interventions, including compensation for the staff time needed to 
participate in allergy training programs 
 

Although more research is needed, panel members suggested that the following strategies might 
help child care centers and schools minimize some of the costs and other barriers associated with 
food allergy training: 

• adopt, adapt, or update expert-designed training programs that already exist, rather than 
develop them from scratch 

• use online training programs, rather than provide in-person training sessions 

• build internal capacity for in-person training by teaching school nurses or other personnel 
how to train other staff members (i.e., “train-the-trainer” model) 

• order free auto-injector training devices and other training materials from manufacturers, 
when available 

• require personnel to complete training outside of normal child care and school hours, in 
order to limit the cost of employing substitute teachers during training sessions 

• combine allergy training with other training for personnel, such as first aid training 
 

Expert-designed online training programs are available at a low cost or for free in some 
jurisdictions. In some cases, program developers from other jurisdictions might be able to adapt 
those programs to fit their legislative, geographic, cultural, and linguistic contexts. Systematic 
reviews of internet-based learning in other contexts have found that online education can be 
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equally effective as traditional training methods.91, 92 However, one study in Australia found that 
in-person training improved anaphylaxis knowledge scores among first aid providers who had 
recently reviewed anaphylaxis e-learning materials online.46 This suggests that in-person training 
might yield superior results to online training alone. Child care and school personnel also have 
varied preferences for training methods.61, 71, 81, 93 In one study, 80% of school administrators 
preferred online information.81 Another study found that 79% of school nurses preferred in-
person courses.93 Some research suggests that child care and school personnel value or benefit 
from hands-on demonstrations and practice with auto-injector training devices.61, 62, 93 In some 
cases, it might be feasible to combine online training with hands-on practice sessions. 
 
In some jurisdictions, allergy action plan templates are also available to download for free from 
national allergy organizations or other sources. However, the contents and structure of allergy 
action plans vary from one plan to another,15, 18-20 and many countries do not have standardized 
plans available.21 In some cases, program developers might be able to adopt or adapt existing 
plans from other jurisdictions to fit their specific needs and contexts.  
 
Some panel members suggested that rather than implement allergy action plans for individual 
students with food allergy, it might be easier to implement a site-wide protocol that applies to 
any students that experience suspected allergic reactions on site. However, in jurisdictions that 
lack broad “Good Samaritan” laws or other protective legislation, site-wide protocols might not 
provide adequate legal support for personnel that administer medications to students. In some 
jurisdictions, liability insurance might not cover cases in which a student experiences negative 
outcomes following treatment if there was no parent- or physician-authorized plan on file. To 
protect personnel in those jurisdictions, it might be beneficial to require that a signed allergy 
action plan to be on file for each student with disclosed allergy. However, child care center and 
school should consider the barriers that requiring a physician’s signature might pose to students 
whose healthcare access is limited by location, socioeconomic status, or other factors, and they 
should consider their options if parents do not provide signed plans.  
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GRADE criteria: Summary of panel judgements 

 SUMMARY OF JUDGEMENTS FOR FOOD ALLERGY TRAINING 

PROBLEM A 
PRIORITY No Probably no Probably yes Yes  Varies Don't know 

VALUING OF 
OUTCOMES 

Important 
uncertainty 
or variability 

Possibly 
important 

uncertainty 
or variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty 
or variability 

   

DESIRABLE 
HEALTH EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE 
HEALTH EFFECTS Large Moderate Small Trivial  Varies Don't know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   No included 

studies 

BALANCE OF 
HEALTH EFFECTS 

Favors the 
comparison 

Probably 
favors 

comparison 

Does not 
favor 

intervention 
or comparison 

Probably 
favors 

intervention 

Favors 
intervention 

Varies Don't know 

HEALTH EQUITY Reduced Probably 
reduced 

Probably no 
impact 

Probably 
increased 

Increased Varies Don't know 

RESOURCES 
REQUIRED Large costs Moderate 

costs 

Negligible 
costs and 
savings 

Moderate 
savings 

Large 
savings 

Varies Don't know 

COST 
EFFECTIVENESS 

Favors 
comparison 

Probably 
favors 

comparison 

Does not 
favor 

intervention 
or comparison 

Probably 
favors 

intervention 

Favors 
intervention 

Varies 
No included 

studies 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 
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 SUMMARY OF JUDGEMENTS FOR ALLERGY ACTION PLANS 

PROBLEM A 
PRIORITY No Probably no Probably yes Yes  Varies Don't know 

VALUING OF 
OUTCOMES 

Important 
uncertainty 
or variability 

Possibly 
important 

uncertainty 
or variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty 
or variability 

   

DESIRABLE 
HEALTH EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE 
HEALTH EFFECTS Large Moderate Small Trivial  Varies Don't know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   No included 

studies 

BALANCE OF 
HEALTH EFFECTS 

Favors the 
comparison 

Probably 
favors 

comparison 

Does not 
favor 

intervention 
or comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies Don't know 

HEALTH EQUITY Reduced Probably 
reduced 

Probably no 
impact 

Probably 
increased Increased Varies Don't know 

RESOURCES 
REQUIRED Large costs Moderate 

costs 

Negligible 
costs and 
savings 

Moderate 
savings 

Large 
savings Varies Don't know 

COST 
EFFECTIVENESS 

Favors 
comparison 

Probably 
favors 

comparison 

Does not 
favor 

intervention 
or comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies No included 

studies 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 
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Prevention and Management of Allergic Reactions to Food 
in Child Care Centers and Schools: Practice Guidelines 

 
Appendix D:  

Epinephrine (Adrenaline) vs. Other Treatments  
 

This appendix accompanies the document: “Prevention and Management of Allergic Reactions 
to Food in Child Care Centers and Schools: Practice Guidelines,” by Susan Waserman, Heather 
Cruickshank, Kyla J. Hildebrand, Douglas Mack, Laura Bantock, Theresa Bingemann, Derek K. 
Chu, Carlos Cuello Garcia, Motohiro Ebisawa, David Fahmy, David M. Fleischer, Lisa 
Galloway, Greg Gartrell, Matthew Greenhawt, Nicola Hamilton, Jonathan Hourihane, Michael 
Langlois, Richard Loh, Antonella Muraro, Lana Rosenfield, Sally Schoessler, Mimi L. K. Tang, 
Brenda Weitzner, Julie Wang, and Jan L. Brozek. 
 
This appendix provides an account of the research evidence and additional considerations that 
panel members considered when developing recommendations related to the use of epinephrine 
treat suspected allergic reactions, which are presented in the main document.  
 
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 

The most serious type of allergic reaction is anaphylaxis. Most allergic reactions to food are not 
anaphylaxis and resolve without treatment or with use of oral antihistamines. However, when 
signs or symptoms of anaphylaxis develop, epinephrine (adrenaline) is the recommended first-
line treatment.1, 2  
  
Currently, instructions for epinephrine use in child care centers and schools vary. Depending on 
local policies, child care or school personnel may be instructed to do one of the following: 

a) Use epinephrine to treat any and all suspected allergic reactions, including allergic 
reactions that do not meet the criteria for anaphylaxis. 

b) Use epinephrine to treat suspected anaphylaxis only. For allergic reactions that are not 
suspected anaphylaxis, use other medications (e.g., oral H1-antihistamines) or use no 
medications and monitor the student for signs and symptoms of anaphylaxis that might 
develop (“watchful waiting”).  

 
In some cases, child care and school personnel have been instructed to pre-emptively give 
epinephrine if they know or suspect that a student has eaten a food to which they have a 
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diagnosed allergy or history of anaphylaxis, even if the student shows no signs or symptoms of 
an allergic reaction at all (“pre-emptive 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. Studies in other 
contexts have found that people often do not follow recommendations to treat anaphylaxis with 
epinephrine.3-5 On the other hand, if personnel use epinephrine to treat any and all suspected 
allergic reactions, they will use epinephrine to treat 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 and additional considerations 

Is there uncertainty or variability in how much people value the main outcomes? 
When assessing the potential benefits and risks of implementing one treatment approach vs. the 
other, panel members considered the following outcomes of interest: 

• any allergic reactions to food, including severe and fatal allergic reactions to food 

• emergency department visits or interventions by emergency medical services 

• adverse reactions to epinephrine  

• quality of life and other psychosocial outcomes among students with food allergy and 
their parents, students without food allergy, and child care and school personnel 

 
Panel members agreed that students with food allergy place high value on avoiding severe and 
fatal allergic reactions. However, there might be important variability in how they value other 
outcomes. For example, some students may place more or less value on maintaining quality of 
life relative to avoiding non-life-threatening allergic reactions. Research in children with food 
allergy has found there is variability in their risk perception, risk-taking behaviors, and how they 
balance threats to their social identity with threats to their personal safety.6-12 
 
What are the anticipated effects of the intervention on health and quality of life? 
Very little research has been published on the effects of using epinephrine or other treatments to 
manage allergic reactions in child care centers and schools. Due to limitations in how the studies 
have been designed and reported, the certainty of the available evidence is very low. In each 
study, there was a serious risk of bias, the evidence was indirect, and/or the results were not 
precisely estimated. 
 
Research on health effects 
We found no studies that directly assessed and compared health outcomes when child care or 
school personnel are instructed to use epinephrine to treat all suspected allergic reactions vs. use 
epinephrine to treat suspected anaphylaxis only. However, we found one study that reported the 
treatments given to children who experienced allergic reactions to peanut or tree nut in schools 
and other community settings where caregivers were advised to give epinephrine only when 
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symptoms of a severe reaction were present.13 Over an average period of 3.3 years, 125 out of 
615 children had one or more allergic reactions. The reactions were classified as mild in 79% of 
cases, moderate in 20% of cases, and severe in only one case (<1%). One moderate reaction and 
one severe reaction were treated with intramuscular epinephrine. The rest of the reactions were 
treated with oral antihistamines (79%), inhaled epinephrine (5%), or no treatment (16%). No 
fatalities were reported. This study assessed a relatively small number of children (n=615) over a 
short period of time, limiting the investigators’ ability to observe the effects of treatment on rare 
outcomes. 
 
Research on quality of life 
We found no studies that directly measured and compared the effects that the two treatment 
approaches have on the quality of life or psychosocial wellbeing of students or personnel. 
However, we found one study that assessed the effects of autoinjector administration on quality 
of life in parents of children with food allergy.14 Although this study did not focus on allergy 
management in child care centers or schools, panel members thought it was relevant to consider. 
It found that epinephrine administration was associated with better quality of life in parents of 
children who had a reported history of anaphylaxis. Conversely, epinephrine administration was 
associated with worse quality of life in parents of children who had no reported history of 
anaphylaxis. This suggests that promoting the use of epinephrine for allergic reactions that do 
not meet the criteria for anaphylaxis might have negative effects on caregivers’ quality of life. 
 
Additional considerations 
Panel members speculated that the two treatment approaches might have additional benefits or 
harms that have not been directly documented in the research literature.  
 
Some panel members suggested that if child care and school personnel are advised to give 
epinephrine for all suspected allergic reactions, it might reduce the underuse of epinephrine in 
cases when anaphylaxis does occur. In particular, they suggested it might reduce delays in 
epinephrine use when child care or school personnel lack the knowledge and skills needed to 
determine with confidence whether or not an allergic reaction meets the criteria for anaphylaxis. 
However, we found no studies that assessed how different treatment protocols affect the actual 
practices of child care or school personnel in managing anaphylaxis. Data on the health effects of 
using epinephrine or other treatments to manage anaphylaxis are also sparse.15, 16 Some studies 
suggest that delays in epinephrine use may increase the risk of hospitalization following 
anaphylaxis.17-19 Fatality case series have also found that most patients who have died from 
anaphylaxis did not receive epinephrine in a timely manner.20-23 However, those case series 
lacked a control group. It is possible that some of the patients would have died even with early 
epinephrine administration. It is also possible that delays in epinephrine use occur at similar rates 
in people who survive anaphylaxis. If instructing personnel to use epinephrine to treat all 
suspected allergic reactions does reduce the underuse of epinephrine when anaphylaxis occurs 
and the risk of death from anaphylaxis, the magnitude of this potential benefit is unknown but 
likely small, since the risk of death from anaphylaxis in child care centers and schools is low. 
 
Some panel members suggested than instructing personnel to use epinephrine to treat all 
suspected allergic reactions might have negative effects on health and quality of life: 
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• Using epinephrine to treat all suspected allergic reactions, rather than using it to treat 
suspected anaphylaxis alone, might lower quality of life in some students with food 
allergy, as well as some parents and personnel. Although autoinjector-related injuries 
have been reported in child care centers, schools, and other settings,24-32 the risk of 
serious adverse side effects from autoinjector use is low.28, 33, 34 However, injections can 
be frightening and painful.35 One study in Australia found that the mere provision of an 
autoinjector is associated with lower quality of life in children with food allergy.36 

• If students with food allergy know they will be given epinephrine even when they have 
not developed anaphylaxis, they might be more hesitant to tell child care and school 
personnel if they accidentally eat something to which they are allergic or they develop 
mild signs or symptoms of an allergic reaction. This might lead to delays in treatment. 

• If epinephrine is administered to treat allergic reactions that do not meet the criteria of 
anaphylaxis, it might leave students without adequate doses of epinephrine available to 
treat anaphylaxis that could develop later on. This might lead to delays in treatment. 

• In cases when students are able to self-administer treatment for allergic reactions and 
prefer to do so, requiring them to receive epinephrine for all suspected allergic reactions 
might impede their autonomy and development of self-management skills. Some panel 
members suggested that learning to assess the specific symptoms of an allergic reaction 
and administer treatment accordingly is an important skill for people with food allergy to 
develop. However, panel members also noted that someone who is experiencing an 
allergic reaction might not be able to self-administer treatment. 

 
What are the anticipated effects of the intervention on health equity? 
We found no studies that directly assessed the effects of either treatment approach on health 
equity. Panel members speculated that the treatment approaches might have effects that have not 
been directly documented in the research literature: 

• Using epinephrine to treat all suspected allergic reactions would result in higher use of 
epinephrine than using it to treat suspected anaphylaxis alone. If students’ families are 
required to pay for the cost of replacing epinephrine administered in child care centers 
and schools, the economic burden of doing so would likely have a disproportionate effect 
on uninsured and low-income families. In some countries, lower socioeconomic status is 
associated with lower availability of epinephrine autoinjectors in schools,37-40 as well as 
lower rates of autoinjector prescription,41 autoinjector sales,42 and autoinjector 
expenditures.43 Low-income students might not have the resources needed to replace 
personal autoinjectors that have been used to treat suspected allergic reactions,44 
including reactions that do not meet the criteria for anaphylaxis. This could potentially 
leave them without personal autoinjectors available to treat anaphylaxis that could occur 
later on. Stock autoinjector programs might help mitigate disparities in autoinjector 
access. However, higher epinephrine use would increase the costs of maintaining those 
programs, making them harder for poorly resourced child care centers and schools to 
implement (see Appendix E: Stocking Unassigned Epinephrine [Adrenaline]). 

• In some jurisdictions, child care and school personnel are instructed to contact emergency 
medical services every time they give epinephrine. In such jurisdictions, using 
epinephrine to treat all suspected allergic reactions rather reserving it for suspected 
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anaphylaxis alone would result in higher use of not only epinephrine but also emergency 
medical services. If the costs of emergency medical services are not covered by publicly 
funded healthcare programs, child care centers, or schools, then the economic burden of 
paying for them would likely have a disproportionate effect on uninsured and low-income 
families. Paying for the costs of emergency medical services might leave some families 
without adequate resources available to meet other health needs. 

 
Panel members also noted that food allergy initiatives might divert attention and resources away 
from other psychosocial or health interventions that might benefit more students.  
 
What are the costs and resource use associated with the intervention? 
The cost of taking one treatment approach or the other varies, depending in large part on the 
price of epinephrine autoinjectors and other medications in a given jurisdiction. In general, 
however, epinephrine is more expensive than oral antihistamines. In jurisdictions where child 
care and school personnel are instructed to contact emergency medical services every time they 
give epinephrine, that would also increase the costs associated with higher epinephrine use.45, 46 
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. 
 
Costs of medication  
The out-of-pocket cost of epinephrine autoinjectors varies widely,47, 48 depending on: 

• the unsubsidized price per unit in a specific jurisdiction 

• the specific brand and number of autoinjectors purchased 

• the purchaser’s eligibility for public or private drug coverage programs, manufacturer-
sponsored discounts, or other subsidies 

 
In 2007, autoinjectors were available in 26 out of 44 countries surveyed, and the unsubsidized 
price of one autoinjector ranged from 54.50 to 168.66 USD.48 Since then, the average price of 
autoinjectors in the United States has risen steeply, from 113.27 USD for two EpiPens in 2007 to 
730.33 USD in 2016.49 In comparison, oral antihistamines are significantly less expensive, 
costing less than 1 USD per dose in many jurisdictions.  
 
Costs of emergency medical services  
The costs of emergency medical services vary from one jurisdiction to another. In the United 
States, one study in 2011 found the following mean costs associated with the use of emergency 
medical services for the treatment of allergic reactions to food45: 

• 470 USD per ambulance run  

• 551 USD per emergency department visit 

• 279 USD per outpatient department visit 

• 4,719 USD per inpatient hospitalization  
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Additional costs 
Panel members suggested that in addition to the costs of medication and emergency medical 
service use, the costs of implementing any protocol for treating allergic reactions in child care 
centers and schools would include the staff time, consultant fees, and/or materials needed to: 

• develop policies and procedures for treating suspected allergic reactions 

• train personnel on the policies and procedures for treating suspected allergic reactions 

• share information about the policies and procedures with students and families 

• field questions and concerns from community members 
 
If child care and school personnel are expected to use epinephrine only when signs and 
symptoms of anaphylaxis develop, they might require more intensive training to learn how to 
distinguish between reactions of different severity and choose treatment accordingly. However, 
panel members thought the differences in training costs would likely be minimal.  
 
Note on payers  
When child care centers or schools use unassigned stock autoinjectors to treat suspected allergic 
reactions, the cost of providing and replacing those autoinjectors may fall to the child care or 
school system. When they use students’ personal autoinjectors to treat suspected allergic 
reactions, the cost of providing and replacing those autoinjectors may fall to students’ families, 
private health insurance providers, or publicly funded drug coverage programs. The costs of 
emergency medical service use may also fall to students’ families, private health insurance 
providers, and/or publicly funded health programs. Any changes to child care centers or schools’ 
treatment protocol may accrue costs or savings to one or more of these payers. This might affect 
decision makers’ assessments of the costs, benefits, and acceptability of implementing one 
treatment protocol or another. Thus, any changes in current practices or costs borne by different 
payers may require discussion and debate among key stakeholders—including policymakers in 
child care, education, and healthcare sectors—to determine the appropriate sources and 
distribution of required resources. 
 
Is the intervention cost-effective to implement? 
We found one study that used computer simulations to assess the cost-effectiveness of pre-
emptive epinephrine when a child with peanut allergy has eaten peanut but not yet developed 
symptoms.46 For modeling purposes, the researchers assumed that pre-emptive epinephrine use 
would reduce the risk of death from anaphylaxis by 10-fold. Under this model, in an American 
context where a twin-pack of epinephrine autoinjectors costs 635 USD and emergency medical 
services are activated every time that epinephrine is used, pre-emptive epinephrine use would 
cost an estimated 110,270,820 USD more per death prevented, compared with an approach in 
which caregivers wait for symptoms to develop before giving epinephrine. According to these 
calculations, pre-emptive epinephrine use is not cost-effective. Even if pre-emptive epinephrine 
use reduced the risk of death from anaphylaxis by as much as 1000-fold, it would not meet the 
cost-effectiveness threshold of $100,000 per quality-adjusted life year (QALY). 
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Is the intervention acceptable to community members? 
We found no studies that assessed or compared the acceptability of the two treatment 
approaches. Panel members suggested that the acceptability of one approach or another would 
likely vary from one context to another. 
 
Students and parents 
Panel members speculated that some students with food allergy and their parents might oppose 
an approach in which epinephrine is used to treat mild to moderate allergic reactions that do not 
meet the criteria for anaphylaxis. Fear of needles is common,35 and research suggests that many 
children with food allergy may fear injection with an autoinjector.10, 50-52 This might reduce the 
acceptability of an approach in which epinephrine is used to treat all suspected allergic reactions. 
The costs associated with higher epinephrine use might also limit the acceptability of this 
approach among families of students with food allergy,53, 54 particularly if they are expected to 
cover the costs of any autoinjectors and/or emergency medical services used. 
 
On the other hand, some students with food allergy or their parents might prefer an approach in 
which personnel are instructed to use epinephrine to treat all suspected allergic reactions, due to 
concerns about the ability of personnel to identify anaphylaxis and recognize when epinephrine 
is needed.  
 
Child care and school personnel 
Panel members speculated that some child care and school personnel might oppose one treatment 
approach or another, due to gaps in their knowledge, confidence, or comfort in managing 
suspected allergic reactions. On the one hand, studies suggest that child care and school 
personnel have suboptimal levels of comfort, confidence, or willingness to use an epinephrine 
autoinjector.55-63 Personnel may be hesitant to use autoinjectors to treat suspected allergic 
reactions due to uncertainty about the proper timing or technique for epinephrine administration, 
concerns about potentially hurting a student, perceived legal liability, or other issues.56, 59, 61, 63-70 
This might reduce the acceptability of an approach in which epinephrine is used to treat all 
suspected allergic reactions, which entails more frequent epinephrine use. On the other hand, 
studies have also found that child care and school personnel have suboptimal levels of comfort 
and confidence in their ability to recognize anaphylaxis.55, 58, 60, 62, 71, 72 This might reduce the 
acceptability of an approach in which child care and school personnel are expected to determine 
when anaphylaxis is occurring. Research suggests that training for personnel may help improve 
their comfort and confidence in recognizing and treating anaphylaxis, but the magnitude and 
durability of improvements have varied from one study to another.70, 73-79 
 
Panel members suggested that compared with families that are directly affected by food allergy, 
child care and school personnel might place less importance on the benefits of taking one 
treatment approach or the other, when weighed against the real or perceived burdens of 
implementing the treatment. They suggested that some communities might be more risk-averse 
and litigious than others, which might lead to reluctance among personnel to give or not give 
epinephrine, depending on the specific laws and norms in their jurisdiction. 
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Is the intervention feasible to implement? 
The feasibility of implementing one treatment approach or the other depends in part on the 
availability and costs of different medications, as well as the ability and willingness of child care 
and school personnel to administer different treatments. Panel members suggested that it might 
be easier for child care and school personnel to use epinephrine as the universal treatment for all 
suspected allergic reactions because it does not require them to distinguish between anaphylaxis 
and other allergic reactions. Studies suggest that many child care and school personnel lack the 
knowledge needed to recognize symptoms of anaphylaxis and choose between different 
treatment options.59, 65, 80-88 Researchers have reported improvements in these knowledge areas 
following training, but the magnitude and durability of improvements have varied from one 
study to another, and no studies have assessed the demonstrated ability of personnel to identify 
and respond appropriately to allergic events in real life.40, 68, 69, 72, 75, 77-79, 89-95 Studies have also 
found gaps in the confidence and abilities of personnel to understand and implement allergy 
action plans (see Appendix F: Training and Action Plans).57, 59, 60, 96   
 
Regardless of whether epinephrine is used to treat all suspected allergic reactions or only 
suspected anaphylaxis, panel members noted that there are barriers to accessing and using 
epinephrine in many jurisdictions. Potential barriers include: 

• Lack of epinephrine autoinjectors: Autoinjectors are reportedly difficult to access, 
unsubsidized, or cost-prohibitive in certain parts of the world, including many countries 
in Africa, Asia, the Middle East, South America, and some parts of Eastern Europe. 48, 49, 

97-100 Even in countries where autoinjectors are available, substantial proportions of 
students with food allergy do not have autoinjectors available at child care centers and 
schools.37, 38, 64, 65, 82, 87, 101-113 Some jurisdictions have passed laws to enable child care 
centers and schools to stock unassigned autoinjectors, but due to implementation costs 
and other barriers, not all sites in those jurisdictions have stock autoinjectors.106, 108, 114-119  

• Lack of training or knowledge: Many child care and school personnel lack the 
knowledge needed to properly use an epinephrine autoinjector.55, 59, 65, 81, 82, 84, 85, 88, 96, 102, 

120-126 Investigators have reported improvements in autoinjector-related knowledge and 
skills following training, but the magnitude and durability of improvements has varied 
from one study to another.68-70, 72, 89-91, 93, 94, 127-129 Studies have also found gaps in the 
confidence and abilities of personnel to understand and follow allergy action plans.57, 59, 

60, 96 

• Lack of nursing support: Compared with other child care and school personnel, schools 
nurses are more often permitted, trained, or likely to administer epinephrine.64, 67, 117-119, 

130-135 However, many child care centers and schools lack full-or part-time nursing 
support.71, 87, 131, 136, 137  

• Real or perceived legal liability: Concerns about real or perceived legal liability among 
child care or school personnel can pose barriers to their use of personal or stock 
autoinjectors.59, 61, 63, 66, 103, 114 15, 17 In some jurisdictions, there are laws that limit the 
ability of child care and school personnel to administer epinephrine. For example, Article 
17 of the Medical Practitioners’ Act in Japan prevents non-medical personnel from 
administering medication to someone to whom it has not been prescribed—which means 
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that child care and school personnel in Japan may not administer epinephrine to students 
who have no prior history of allergy or prescribed autoinjector available. In other 
jurisdictions, laws have been passed to permit child care centers and schools to 
administer personal or stock autoinjectors to students with and/or without known allergy.  

 
Panel members suggested that epinephrine use in child care centers and schools is more likely to 
be acceptable and feasible when: 

• personal autoinjectors and/or unassigned stock autoinjectors are readily available and 
affordable (see Appendix E: Stocking Unassigned Epinephrine [Adrenaline]) 

• there are policies, procedures, and training in place to clearly delineate and communicate 
the roles, rights, and responsibilities of personnel in treating suspected allergic reactions  

• there are laws in place that protect personnel from liability when they administer 
treatment according to established protocols, even in cases when students experience 
adverse effects from treatment or are later deemed to not have needed treatment 

 
In jurisdictions where autoinjectors are inaccessible, doctors might consider providing prefilled 
epinephrine syringes or epinephrine ampules with empty syringes.64, 138, 139 However, research 
suggests that such devices are harder to store and faster to expire than autoinjectors.48, 49, 98 Some 
researchers have reported that syringes may also be harder to use, 48, 49, 98 although one small 
study found lower rates of use error with prefilled syringes than autoinjectors.140  
 
Note on dissenting opinions: 

The majority of panel members agreed with the recommendations made in the main guideline 
document for the use of epinephrine (recommendations 4–5). However, one non-voting panel 
member disagreed with recommendation 4, due to the onus it puts on child care and school 
personnel to assess the symptoms of an allergic reaction and determine the proper course of 
treatment. They suggested that child care and school personnel should be advised to use 
epinephrine to treat any and all suspected allergic reactions, including those that do not meet the 
criteria for anaphylaxis. 
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GRADE criteria: Summary of panel judgements 

 SUMMARY OF JUDGEMENTS FOR USING EPINEPHRINE FOR ALL REACTIONS 

PROBLEM A 
PRIORITY No Probably no Probably yes Yes  Varies Don't know 

VALUING OF 
OUTCOMES 

Important 
uncertainty 
or variability 

Possibly 
important 

uncertainty 
or variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty 
or variability 

   

DESIRABLE 
HEALTH EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE 
HEALTH EFFECTS Large Moderate Small Trivial  Varies Don't know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   No included 

studies 

BALANCE OF 
HEALTH EFFECTS 

Favors the 
comparison 

Probably 
favors 

comparison 

Does not 
favor 

intervention 
or comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies Don't know 

HEALTH EQUITY Reduced Probably 
reduced 

Probably no 
impact 

Probably 
increased Increased Varies Don't know 

RESOURCES 
REQUIRED Large costs Moderate 

costs 

Negligible 
costs and 
savings 

Moderate 
savings 

Large 
savings Varies Don't know 

COST 
EFFECTIVENESS 

Favors 
comparison 

Probably 
favors 

comparison 

Does not 
favor 

intervention 
or comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies No included 

studies 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 
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Prevention and Management of Allergic Reactions to Food 
in Child Care Centers and Schools: Practice Guidelines 

 
Appendix E:  

Stocking Unassigned Epinephrine (Adrenaline) 
 
This appendix accompanies the document: “Prevention and Management of Allergic Reactions 
to Food in Child Care Centers and Schools: Practice Guidelines,” by Susan Waserman, Heather 
Cruickshank, Kyla J. Hildebrand, Douglas Mack, Laura Bantock, Theresa Bingemann, Derek K. 
Chu, Carlos Cuello Garcia, Motohiro Ebisawa, David Fahmy, David M. Fleischer, Lisa 
Galloway, Greg Gartrell, Matthew Greenhawt, Nicola Hamilton, Jonathan Hourihane, Michael 
Langlois, Richard Loh, Antonella Muraro, Lana Rosenfield, Sally Schoessler, Mimi L. K. Tang, 
Brenda Weitzner, Julie Wang, and Jan L. Brozek. 
 
This appendix provides an account of the research evidence and additional considerations that 
panel members considered when developing recommendations related to stocking unassigned 
epinephrine (adrenaline), which are presented in the main document.   
 

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 
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 

Epinephrine (adrenaline) is the recommended first-line treatment for suspected anaphylaxis.1, 2 
An epinephrine autoinjector is a self-injectable device that contains a premeasured dose of 

epinephrine. In some cases, more than one dose of epinephrine is needed to effectively treat 
anaphylaxis.3-6 However, many people with food allergy do not carry one or more doses of 

unexpired epinephrine with them at all times.6, 7 
 

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 one or more personal 

autoinjectors available on site. Personal autoinjectors are also known as assigned, designated, 
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 carry 
personal autoinjectors with them or submit personal autoinjectors to be stored on site (e.g., in a 

school nurse’s office, classroom, or cafeteria) for designated at-school use.8, 9  
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To treat suspected anaphylaxis in students who do not have personal autoinjectors available, 
some child care centers and schools stock unassigned autoinjectors.9-25 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 cases of 

anaphylaxis in students, staff members, volunteers, and other individuals with or without a 
known history of prior allergy.13, 14, 21, 23, 24, 26 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.13, 14, 21, 23-25 In 
approximately 15–31% of reported cases, students who have received epinephrine in child care 

centers or schools had no previously known history of allergy.10, 24, 25, 27-35 
 

Summary of evidence and additional considerations 

Is there uncertainty or variability in how much people value the main outcomes? 
When assessing the potential benefits and risks of implementing stock autoinjector programs, 

panel members considered the following outcomes of interest: 

• severe and fatal allergic reactions to food 

• emergency department visits or interventions by emergency medical services 

• quality of life and other psychosocial outcomes among students with food allergy and 

their parents, students without food allergy, and child care and school personnel 
 

Panel members agreed that students with food allergy place high value on avoiding severe and 
fatal allergic reactions. However, there might be important variability in how they value other 

outcomes. For example, some students may place more or less value on maintaining quality of 
life relative to avoiding non-life-threatening allergic reactions. Research among children with 

food allergy has found there is variability in their risk perception, risk-taking behaviors, and how 
they balance threats to their social identity with threats to their personal safety.37-43 

 

What are the anticipated effects of the intervention on health and quality of life? 
We found no studies that assessed the effects that stock autoinjector programs have on health or 

quality of life. Panel members speculated that these programs might have benefits or harms that 
have not been directly documented in the research literature: 

• The availability of stock autoinjectors might provide some peace of mind to students with 

allergy, parents, and personnel who are concerned about the risk of anaphylaxis at child 

care centers and schools. This might have a positive effect on their quality of life.  

• The availability and use of stock autoinjectors might prevent complications or death in 

cases when students experience anaphylaxis and do not have personal autoinjectors 

available, including cases when students with no previously known history of allergy 

experience anaphylaxis. Stock autoinjectors have been used to treat suspected allergic 

reactions in child care centers and schools in several countries around the world.10-14, 17, 21, 

23-25, 44 The number of lives saved by the use of stock autoinjectors is unknown but likely 
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small, since death from anaphylaxis is rare and the use of epinephrine does not always 

prevent death.45-51 Some studies suggest that reducing delays in epinephrine use may 

lower the risk of hospitalization following anaphylaxis.52-54 

• The availability of stock autoinjectors might discourage some students with allergy from 

carrying personal autoinjectors on their person. On the one hand, this might have positive 

effects on their quality of life.55 On the other hand, students who do not carry personal 

autoinjectors might be at increased risk of delayed treatment if they experience 

anaphylaxis in contexts where stock autoinjectors are not readily available—such as 

while traveling to or from their child care centers or schools, participating in field trips or 

other off-site activities, or spending time in areas that are located at a distance from 

where stock autoinjectors are stored—or in cases when stock autoinjectors malfunction or 

personnel have not replaced used or expired stock autoinjectors.  

• If child care centers and schools begin to stock autoinjectors without reducing the number 

of personal autoinjectors that they require students with allergy to keep on site for 

designated at-school use, it will increase the demand for autoinjectors in that jurisdiction. 

If manufacturers or distributers are not prepared to meet the increased demand, it could 

contribute to autoinjector shortages. If shortages occur, some people with allergy might 

be unable to purchase personal autoinjectors. This might contribute to negative health 

outcomes if they experience anaphylaxis without a personal autoinjector to treat it. 

 

Panel members agreed that stock autoinjector programs likely provide some health benefits—
particularly to students who face barriers to obtaining personal autoinjectors—while likely 

posing few to no health risks. 
 

What are the anticipated effects of the intervention on health equity? 
We found no studies that directly assessed the effects of stock autoinjector programs on health 

equity. Panel members speculated that these interventions might have some effects that have not 
been directly documented in the research literature. For example, stock autoinjector programs 

might help mitigate disparities in epinephrine access related to:  

• Socioeconomic status: In some countries, lower socioeconomic status is associated with 

lower availability of epinephrine autoinjectors in schools,56-59 as well as lower rates of 

autoinjector prescription,60 autoinjector sales,61 autoinjector expenditures,62 and 

autoinjector use in children admitted to the emergency department for anaphylaxis.63 In 

some jurisdictions, the high cost of autoinjectors is burdensome64 and poses barriers to 

low-income families obtaining, using, and replacing personal autoinjectors.65, 66  

• Geographic location: A study in the United States found that when severe allergic 

reactions occurred, lack of autoinjectors was more frequently cited as a barrier to 

epinephrine use in rural schools than urban schools.19 Panel members also suggested that 

students who experience anaphylaxis might need to receive more doses of epinephrine 
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while waiting for emergency services to arrive in rural and remote areas, compared with 

areas with shorter emergency response times. 

• Race or ethnicity: In the United States, studies have found that white children who 

present to the emergency department with anaphylaxis are more likely than others to have 

received epinephrine before their arrival.63 In a large school district in the United States, 

low English proficiency was associated with lower numbers of autoinjectors in schools.56 

However, another study in the United States found that among students who received 

treatment with epinephrine, the proportion that received treatment with a stock 

autoinjector compared with a personal autoinjector was not significantly different for 

white recipients compared with non-white recipients.13  

• Age: Research among school nurses in the United States has found that older students are 

less likely than younger students to have personal autoinjectors available at school.25, 67, 68 

One study in Texas, USA, found that 68% of stock autoinjector use was in students aged 

12–19.25  

 
When stock autoinjector programs are implemented effectively and equitably, they may help 

improve access to epinephrine for students who face barriers to obtaining personal autoinjectors. 
However, there have also been disparities reported in the implementation of stock autoinjector 

programs. In the United States, researchers found that schools in wealthier counties and urban or 
suburban areas were more likely than schools in poorer counties and rural areas to have stock 

autoinjectors.15, 19 If efforts are not made to address such disparities, the potential for stock 
autoinjector programs to mitigate inequalities in epinephrine access will be limited. 

 
Panel members also noted that food allergy initiatives might divert attention and resources away 

from other psychosocial or health interventions that might benefit more students.  
 

What are the costs and resource use associated with the intervention? 
At a societal level, the potential costs and savings associated with stocking autoinjectors varies 

depending on the specific approach taken and the price of autoinjectors in a given jurisdiction, 
and the prevalence of allergy among students.  

 
Approach to stocking autoinjectors 
At a societal level, the costliest approach to making epinephrine available is one in which child 
care centers and schools stock unassigned autoinjectors and also require students with allergy to 

supply personal autoinjectors to be stored on site for designated at-school use. When there are 
multiple students with allergy at a child care center or school, panel members suggested this 

approach results in excessive numbers of autoinjectors purchased, stored on site, and thrown 
away after expiring. When personal autoinjectors are stored at child care centers or schools, 

students cannot use them to treat allergic reactions that might occur at home or in other settings. 
To make epinephrine available in other settings, they must obtain additional autoinjectors.  

 
On the other hand, if child care centers or schools decide to stock autoinjectors instead of 
requiring students with allergy to supply personal autoinjectors to be stored on site for designated 
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at-school use, it results in lower autoinjector expenditures at a societal level. In this approach, 
child care centers schools may purchase a small number of stock autoinjectors to provide 

coverage for multiple students with allergy. In many cases, this approach would substantially 
decrease the total number of autoinjectors being purchased, stored on site, and discarded after 

expiring. Under this approach, schools could still permit students with allergy to carry one or 
more personal autoinjectors on their person. Allowing students to carry personal autoinjectors 

does not necessarily increase autoinjector expenditures, since students can carry the same 
autoinjectors from home to school and back, without having to purchase additional devices. 

 
Cost and number of autoinjectors 
The out-of-pocket cost of autoinjectors varies widely,69, 70 depending on: 

• the unsubsidized price per unit in a specific jurisdiction 

• the specific brand and number of autoinjectors purchased 

• the purchaser’s eligibility for public or private drug coverage, manufacturer-sponsored 

discounts, or other subsidies 

 

In 2007, autoinjectors were available in 26 out of 44 countries surveyed.70 The unsubsidized 
price of one autoinjector ranged from 54.50 to 168.66 USD.70 Since then, the average price of 

autoinjectors in the United States has risen steeply, from 113.27 USD for two EpiPens in 2007 to 
730.33 USD in 2016.71 In some countries, autoinjectors are available in multiple weight-

dependent doses (e.g., 0.10 mg for patients weighing 7.5–15 kg, 0.15 mg for patients weighing 
15–30 kg, 0.30 mg or 0.50 mg for patients weighing more than 30 kg). 

 
No research is available on the ideal number of stock autoinjectors needed to provide adequate 

coverage across child care centers and schools. However, panel members suggested that if child 
care centers and schools decide to stock autoinjectors, they should stock at least two 

autoinjectors in each dose required to provide weight-appropriate options for students. Some 
child care centers and schools may need to purchase more autoinjectors to ensure that stock 

autoinjectors are readily accessible across the site. For example, they may need to purchase more 
autoinjectors if they have a large campus or multiple buildings.  

 
When child care centers and schools allow personnel to take stock autoinjectors off site during 

field trips or other off-site activities, it reduces the availability of stock autoinjectors on site. To 
enable personnel to take stock autoinjectors off site while maintaining adequate stock 

autoinjector coverage on site, many child care centers and schools would need to purchase 
additional autoinjectors—particularly if they have multiple students with allergy who might 

participate in different on-site and off-site activities at the same time. Thus, the resource 
requirements of making stock autoinjectors available during off-site activities may be 

substantially higher than only providing stock autoinjectors on site. 
 

Additional costs 
In addition to the costs of purchasing stock autoinjectors, the potential costs of implementing a 

stock autoinjector program would also include the costs of staff time, consultant fees, and/or 
materials required to: 
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• develop policies and procedures to implement the program 

• train child care and school personnel on those policies and procedures 

• share information about those policies and procedures with students and families and 

field questions and concerns from community members 

• monitor the use and expiration of stock autoinjectors and acquire replacements for spent 

and expired devices 

 

One study reported that the costs of implementing a stock autoinjector program in Nevada, USA, 

also included the purchase of climate-controlled wine coolers to store stock autoinjectors within 
their recommended temperature range.21 However, panel members noted that any epinephrine 

autoinjectors that are stored on site should be stored within the manufacturers’ recommended 
temperature range, regardless of whether those devices are stock or personal. 

 
Note on payers  
In many jurisdictions, the costs of implementing stock autoinjector programs may be borne by 
child care and school systems. However, costs or savings incurred from potential reductions in 

personal autoinjector expenditures and/or changes in healthcare use would be accrued by 
students’ families, their private health insurance providers, and/or publicly funded healthcare 

programs. This might affect decision makers’ assessments of the costs, benefits, and 
acceptability of stocking autoinjectors. Any changes in current practices or costs borne by 

different payers may require discussion and debate among key stakeholders—including 
policymakers in child care, education, and healthcare sectors—to determine the appropriate 

sources and distribution of required resources. 
 

Is the intervention cost-effective to implement? 
We found one study that assessed the use and cost of stock autoinjectors in public schools in 
Michigan, USA.72 The authors found that when personal autoinjectors were available in schools, 

there were limited benefits and high costs associated with stocking unassigned autoinjectors. In 
2014, epinephrine was administered 23 times in public schools across the state. The reported 

source of epinephrine was the school in 30.4% of cases, students in 30.4% of cases, and 
emergency medical services or unknown sources in the remaining cases. The unsubsidized 

annual cost of stocking autoinjectors in public schools across the state was estimated to range 
from 565,460 USD to 4,846,800 USD, depending on whether the researchers used the 

legislature’s projected cost of autoinjectors (140 USD for two twin packs, per school) or the 
much higher cost of autoinjectors obtained through commercial sources (1,200 USD for two twin 

packs, per school). 
 

We found another study that used computer simulations of the Chicago public school system in 
the United States to assess the cost-effectiveness of stocking autoinjectors in schools.73 For 

modeling purposes, the researchers assumed that having stock autoinjectors available would 
reduce the risk of death from anaphylaxis by ten-fold. They used a cost-effectiveness threshold 

of $100,000 per quality-adjusted life year (QALY). When students with food allergy were 
required to have two personal autoinjectors available on site, it was only cost-effective for 

schools to purchase stock autoinjectors when the annual cost of acquiring them did not exceed 
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$339 per school. It was more cost-effective to purchase stock autoinjectors without requiring 
students to have personal autoinjectors on site, compared with an approach in which students are 

also required to have personal autoinjectors for designated at-school use.  
 

Is the intervention acceptable to community members? 
Research suggests that community support for stock autoinjector programs is variable. Parents of 

students with food allergy and school nurses may be more likely than other child care and school 
personnel to support stock autoinjector programs. 

 
Students and parents 
We did not find any studies that assessed the acceptability of stock autoinjector programs among 
students. However, we found two studies that assessed their acceptability among parents of 

students with food allergy. We also found one study that assessed nurse-reported barriers to 
implementing stock autoinjectors, including acceptability among parents. 

 
One study surveyed parents of children with food allergy recruited through allergy patient 

organizations in the United States.16 More than 90% thought it was helpful or necessary to have 
stock autoinjectors available on campus. More than 80% thought it was helpful or necessary to 

have them available during after-school activities and field trips.  
 

Another study asked parents of children with food allergy in the United Kingdom to consider 
two different approaches to making epinephrine available.74 In the status quo approach, schools 

required each student with food allergy to have two personal autoinjectors available on site and 
did not stock any unassigned autoinjectors. In a proposed alternative approach, schools would 

require each student with food allergy to have one personal autoinjector available on site and 
would also stock two unassigned autoinjectors as backup. This study found that among parents 

of children with food allergy, 50% were happy and 33% were unhappy with the status quo. 
About 86% percent of parents provided positive feedback on the alternative, and 50% preferred 

the alternative to the status quo. Parents thought the alternative approach would be more 
manageable and cost-effective, but several expressed safety concerns about this approach in 

large schools and those with multiple buildings. 
 

In the survey of school nurses in the United States, very few nurses reported resistance from 
parents as a barrier to implementing stock autoinjector programs.9 

 
Panel members noted that in some communities, children with allergy are typically expected to 

have two autoinjectors available at all times. In other communities, this expectation is less 
common. These attitudes might affect the acceptability of stock autoinjector programs, 

particularly if stock autoinjectors are intended to replace personal autoinjectors that students 
currently have on site. 

 
Child care and school personnel 
One study in 2011 found that only 53% of school nurses supported a requirement for stock 
epinephrine in schools.20 However, more recent surveys have found that 77–99% of school 

nurses believe that stock autoinjectors are helpful or necessary to have on site.9, 11, 17, 19 In one 
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survey in the United States, school nurses who reported longer delays in emergency response 
times at their schools were more likely to support stock epinephrine programs.20  

 
One survey in the United States found that school nurses’ attitudes towards taking stock 

autoinjectors on field trips or other off-site activities varied.9 Among nurses who worked at 
schools where stock autoinjectors were already taken off site when groups traveled, 100% 

thought this was helpful. Among nurses who worked at schools where stock autoinjectors were 
not taken off site when groups traveled, 29% thought the devices should be taken off site.  

 
Some child care and school personnel might be less likely than school nurses to support stock 

autoinjector programs. In two surveys of school nurses in the United States, 42–50% reported 
that resistance from administration or staff was a barrier to stocking autoinjectors.9, 11 Another 

study of school personnel in the United States found greater apprehension towards stock 
autoinjectors among teachers, compared with school nurses.75 

 
In a study in the United Kingdom, schools were less likely than parents to support stock 

autoinjector programs, due to the increased responsibility it would put on them.74 Only 50% of 
schools provided positive feedback on an approach in which each student with food allergy 

would have one personal autoinjector at school and two stock autoinjectors would be available as 
backup. Only 36% of schools preferred that approach to one in which students were solely 

responsible for providing autoinjectors. In another study in the United Kingdom, 74% of schools 
said they would be willing to spend £30 per year to obtain a stock autoinjector.76 

 
Panel members speculated that: 

• Support for stock autoinjector programs might be lower among policymakers or 

personnel in poorly resourced districts, where the costs of implementing stock 

autoinjector programs may be prohibitive.  

• Some arguments for stock autoinjector programs, including their potential benefits for 

mitigating socioeconomic disparities in autoinjector access, might be less salient in 

jurisdictions where families can obtain personal autoinjectors with minimal out-of-pocket 

expenditures under publicly funded drug coverage programs. 

• Some communities are more risk-averse and litigious than others, which might affect the 

willingness of policymakers or personnel to stock or use unassigned autoinjectors.  

 

Is the intervention feasible to implement? 
The feasibility of implementing stock autoinjector programs depends in part on the accessibility 
of epinephrine autoinjectors, as well as the ability and willingness of child care and school 
personnel to use stock autoinjectors. Stock autoinjector programs are less feasible to implement 

in countries where access to epinephrine autoinjectors is generally limited. In 2007, autoinjectors 
were only available in 26 out of 44 countries surveyed.70 They are reportedly difficult to access, 

unsubsidized, or cost prohibitive in many countries in Africa, Asia, the Middle East, South 
America, and some regions of Eastern Europe.77, 78 A 2017 survey found that among patients 

recruited through allergy associations around the world, 80% reported that autoinjectors were 
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available in their countries.79 However, major challenges remained regarding the availability and 
cost of those devices.79  

 
In jurisdictions where autoinjectors are inaccessible, doctors might consider providing prefilled 

epinephrine syringes or epinephrine ampules with empty syringes as an alternative.80-82 
However, research suggests that such devices are harder to store and faster to expire than 

autoinjectors.70, 71, 77 Some researchers have reported that syringes may also be harder to use,70, 71, 

77 although one small study found lower rates of use error with prefilled syringes than 

autoinjectors.83  
 

In countries where epinephrine autoinjectors are available, studies have identified several factors 
that affect the feasibility of implementing stock autoinjector programs: 

• Cost: In the United States, surveys have identified cost as a barrier to implementing stock 

autoinjector programs.9, 11, 15, 20, 84 Panel members suggested that some child care centers 

and schools might face more financial barriers to stocking autoinjectors than others, 

including those that are poorly funded and/or located in jurisdictions where the cost of 

autoinjectors is high. Child care centers and schools that are large or have many buildings 

may also require more stock autoinjectors to provide adequate coverage, which would 

increase the costs of stock autoinjector programs.  

• Prescribing practices: In some jurisdictions, child care centers and schools can obtain 

stock autoinjectors without a prescription from a physician or other healthcare provider.85 

In other jurisdictions, they need a prescription to obtain autoinjectors. In those 

jurisdictions, lack of prescribing physicians can pose barriers to implementing stock 

autoinjector programs.11, 15, 84 Some physicians might be reluctant to prescribe stock 

autoinjectors, due to real or perceived legal liability. 

• Real or perceived legal liability: Concerns about real or perceived legal liability among 

child care and school personnel can pose barriers to their use of stock autoinjectors.15, 17 

In some jurisdictions, there are laws that prohibit lay personnel from administering 

medication to someone to whom it has not been prescribed (e.g., Article 17 of the 

Medical Practitioners’ Act in Japan). In other jurisdictions, laws have been passed to 

permit or require child care centers and schools to stock autoinjectors and to enable 

personnel to administer stock autoinjectors (e.g., Senate Bill 66 in Texas, USA).  

• Nursing support and staff training: A lack of school nurses or other trained personnel 

can pose barriers to the effective implementation of stock autoinjector programs.9, 11, 15, 20, 

84 In some child care centers and schools, all personnel are permitted and trained to 

administer personal or stock autoinjectors; in others, only nurses and other medical 

personnel are permitted and trained to do so.14, 18, 81, 86-88 Studies have found that where 

school nurses are employed, they’re more likely than other personnel to administer 

autoinjectors.11, 14, 18, 19, 21, 89 However, many child care centers and schools lack full- or 

part-time nursing support.19, 90-93  
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• Administrative support: Stock autoinjector programs shift some of the burden and 

responsibility of making autoinjectors available to child care centers and schools, which 

may reduce the acceptability of those programs among some administrators and 

personnel.74 Lack of administrative support and clear policy guidelines can pose 

implementation barriers.9-11, 15, 20, 84 One survey in the United States found that after 

epinephrine was administered, arrangements to restock devices were only made in 84% 

of cases.14 

 

Child care centers and schools may face additional barriers to equipping personnel on field trips 

and other off-site activities with stock autoinjectors. In two surveys of school nurses and parents 

in the United States, 54–82% reported that stock epinephrine was available on campus.9, 16 In 

contrast, only 11–36% reported that stock epinephrine was taken with groups on field trips or 

other off-site activities.9, 16 Among school nurses, the most commonly identified barrier to taking 

stock autoinjectors off-site was money, followed by staff limitations.9 If personnel were 

permitted to take stock autoinjectors off-site, many child care centers and schools would need to 

purchase more autoinjectors to ensure that adequate stock autoinjector coverage was maintained 

on site. Administrative oversight would also be required to ensure that stock autoinjectors were 

distributed and returned before and after off-site activities and replaced if lost. 

Panel members suggested that stock autoinjector programs are more likely to be feasible when: 

• autoinjectors are readily available and adequate funding or subsidies are provided to 

cover the costs of acquiring them11 

• social norms or laws have established a clear precedent for allergy management in child 

care centers and schools 

• laws have been passed to enable child care and school personnel to stock autoinjectors 

and administer them to students with or without known allergy, while protecting 

personnel from liability in cases when students experience adverse effects from treatment  

• there are policies, procedures, and training in place to clearly delineate and communicate 

the rights, responsibilities, and roles of personnel in administering stock autoinjectors11  

• stock autoinjectors may be obtained without a prescription or if prescriptions are needed, 

there are policies, procedures, and training in place to clearly delineate and communicate 

the legal rights and responsibilities of healthcare providers who are tasked with 

prescribing stock autoinjectors11 

 

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.11, 13, 14 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 
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communicate with autoinjector manufacturers and distributors to learn if bulk orders can be 
accommodated.  

 

Note on dissenting opinions: 

The majority of panel members agreed with the recommendation made in the main document, 
regarding the stocking of unassigned epinephrine (recommendation 6). However, three non-

voting panel members and one voting panel member believed that a recommendation should be 
made for stock auto-injectors to be taken on field trips and other off-site activities. These panel 

members expressed concerns about the risk of anaphylaxis on field trips, particularly in remote 
areas; the barriers that low-income students may face to obtaining personal autoinjectors; and the 

possibility that students may forget to bring personal autoinjectors on off-site activities.  
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GRADE criteria: Summary of panel judgements 

 SUMMARY OF JUDGEMENTS FOR STOCKING AUTOINJECTORS  

PROBLEM A 
PRIORITY No Probably no Probably yes Yes  Varies Don't know 

VALUING OF 
OUTCOMES 

Important 
uncertainty 
or variability 

Possibly 
important 

uncertainty 
or variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty 
or variability 

   

DESIRABLE 
HEALTH EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE 
HEALTH EFFECTS Large Moderate Small Trivial  Varies Don't know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   No included 

studies 

BALANCE OF 
HEALTH EFFECTS 

Favors the 
comparison 

Probably 
favors 

comparison 

Does not 
favor 

intervention 
or comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies Don't know 

HEALTH EQUITY Reduced Probably 
reduced 

Probably no 
impact 

Probably 
increased Increased Varies Don't know 

RESOURCES 
REQUIRED Large costs Moderate 

costs 

Negligible 
costs and 
savings 

Moderate 
savings 

Large 
savings Varies Don't know 

COST 
EFFECTIVENESS 

Favors 
comparison 

Probably 
favors 

comparison 

Does not 
favor 

intervention 
or comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies No included 

studies 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 
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Prevention and Management of Allergic Reactions to Food 
in Child Care Centers and Schools: Practice Guidelines 

 
Appendix F:  

Site-wide Food Prohibitions and Allergen-restricted Zones 
 
 This appendix accompanies the document: “Prevention and Management of Allergic Reactions 
to Food in Child Care Centers and Schools: Practice Guidelines,” by Susan Waserman, Heather 
Cruickshank, Kyla J. Hildebrand, Douglas Mack, Laura Bantock, Theresa Bingemann, Derek K. 
Chu, Carlos Cuello Garcia, Motohiro Ebisawa, David Fahmy, David M. Fleischer, Lisa 
Galloway, Greg Gartrell, Matthew Greenhawt, Nicola Hamilton, Jonathan Hourihane, Michael 
Langlois, Richard Loh, Antonella Muraro, Lana Rosenfield, Sally Schoessler, Mimi L. K. Tang, 
Brenda Weitzner, Julie Wang, and Jan L. Brozek. 
 
This appendix provides an account of the research evidence and additional considerations that 
panel members considered when developing recommendations related to site-wide food 
prohibitions and allergen-restricted zones, which are presented in the main document.  
 
Questions 

Should child care centers and schools prohibit specific foods site-wide (e.g., “nut-free” schools), 
rather than not implement such restrictions?  
 
Should child care centers and schools establish allergen-restricted zones for specific foods (e.g., 
“peanut-free” classrooms, “milk-free” tables), rather than not have such zones? 
 
Background 

In an effort to reduce the risk of accidental exposure to causative food allergens, some child care 
centers and schools have implemented site-wide food prohibitions on products that contain 
specific allergens (e.g., “nut-free” schools).1-4 These prohibitions are sometimes known as “food 
restrictions” or “food bans.” The scope of these prohibitions varies from one site to another. 
However, they may cover: 

• foods sold or served on site in cafeterias, canteens, vending machines, or food programs 

• foods ordered for special events or fundraisers (e.g., class parties, bake sales) 

• meals and snacks brought from off site by students and personnel  
 
Some child care centers and schools have taken another approach by establishing allergen-
restricted zones where foods that contain specific allergens are prohibited (e.g., “peanut-free” 
classrooms, “milk-free” tables).1-4 In some cases, allergen-restricted zones have been 
implemented along with site-wide prohibitions. For example, some sites have established “milk-
free” tables while also prohibiting foods that contain nuts across the entire site. 
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These interventions have been subject to controversy and debate in many communities. There 
have been disagreements over whether these interventions constitute reasonable accommodations 
for students with food allergy or not. In some cases, complaints have been filed with human 
rights tribunals or other legal bodies.5, 6 
 
Summary of evidence and additional considerations 

Is there uncertainty or variability in how much people value the main outcomes? 
When assessing the potential benefits and risks of implementing side-wide food prohibitions and 
allergen-restricted zones, panel members considered the following outcomes of interest: 

• any allergic reactions to food, including severe and fatal reactions 

• emergency department visits or interventions by emergency medical services 

• quality of life and other psychosocial outcomes among students with food allergy and 
their parents, students without food allergy, and child care and school personnel 

 
Panel members agreed that students with food allergy place high value on avoiding severe and 
fatal allergic reactions. However, there might be important variability in how they value other 
outcomes. For example, some students may place more or less value on maintaining quality of 
life relative to avoiding non-life-threatening allergic reactions. Research among children with 
food allergy has found there is variability in their risk perception, risk-taking behaviors, and how 
they balance threats to their social identity with threats to their personal safety.8-14 
 
What are the anticipated effects of the intervention on health and quality of life? 
Very little research has been published on the health effects of site-wide food prohibitions or 
allergen-restricted zones. Across studies, the findings have been mixed. Due to limitations in 
studies have been designed and reported, the certainty of the evidence is very low. In the case of 
each study, there was a serious risk of bias, the evidence was indirect, and/or the results were not 
precisely estimated. 
 
Research on health effects 
We found four studies15-18 that assessed how often children with peanut allergy had allergic 
reactions to peanut in community settings that included schools and child care centers with and 
without peanut prohibitions. However, two of the studies did not report enough information to 
compare sites that prohibited vs. allowed peanut.17, 18 Among the remaining two studies, one 
found that over the course of a year, children who attended schools with peanut prohibitions 
were less likely to experience a reaction at school (1% or 12/1230 peanut-allergic children) than 
those who attended schools without peanut prohibitions (3% or 5/181 peanut-allergic children).16 
Most of the reactions were classified as mild (78/266) or moderate (145/266).16 The other study 
found that a larger percentage of reported reactions occurred in child care centers and schools 
that prohibited peanut (5% of allergic reactions), compared with schools that allowed peanut (3% 
of allergic reactions).15 Again, most of the reactions were classified as mild (149/567) or 
moderate (284/567).15 These estimates are imprecise due to the small number of allergic 
reactions observed. There were no fatal allergic reactions reported in any study. 
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We also found one study19 that compared how often epinephrine (adrenaline) was used to treat 
allergic reactions to peanut or tree nut in schools with different peanut policies. The authors used 
epinephrine administration as a proxy for anaphylaxis. However, they noted that symptoms of 
allergic reactions are not always properly classified or treated. There might have been cases 
when epinephrine was not used to treat anaphylaxis, as well as cases when epinephrine was used 
to treat allergic reactions that did not meet the criteria for anaphylaxis. This study found that the 
overall rate of epinephrine use across schools was low, regardless of whether or not schools 
restricted peanut. There was no observed difference in the rate of epinephrine use at schools that 
prohibited peanut site-wide vs. schools that allowed peanut on site (3 per 100,000 students per 
year).19 Across all grade levels, peanut-free classrooms had no observed effect on rates of 
epinephrine use either. When stratified by grade level, middle schools and high schools with 
peanut-free classrooms had lower rates of epinephrine use than those without (1 vs. 5 per 
100,000 students per year). Across all grade levels, schools with peanut-free tables had lower 
rates of epinephrine use than schools without (2 vs. 6 per 100,000 students per year).  
 
We found no studies that assessed and reported the effects of site-wide food prohibitions or 
allergen-restricted zones on the use of emergency medical services, emergency department visits, 
or adverse reactions to epinephrine. 
 
Research on quality of life  
We found one study that assessed quality of life among parents of students with peanut allergy 
that attended schools with site-wide peanut prohibitions vs. schools with peanut-restricted 
zones.20 The findings were inconsistent across jurisdictions. Compared with peanut-restricted 
zones, site-wide peanut prohibitions were associated with higher quality of life among parents in 
the United States but lower quality of life among parents in Canada. This study did not assess 
quality of life among parents of students that attended schools with no peanut restrictions at all.  
 
We found no studies that reported the effects of site-wide food prohibitions or allergen-restricted 
zones on quality of life or other psychosocial outcomes among students with food allergy, 
students without food allergy, or child care or school personnel. 
 
Additional considerations 
Panel members speculated that site-wide food prohibitions and allergen-restricted zones might 
have additional benefits or harms that have not been directly documented in the research 
literature: 

• These interventions might limit the development of self-management and social skills in 
students with food allergy and reduce their preparedness for settings where allergens are 
not restricted.  

• In cases when site-wide food prohibitions or allergen-restricted zones are not effectively 
enforced and prohibited food allergens are present, these interventions might contribute 
to reduced vigilance among students or personnel, reduced carriage of personal 
epinephrine autoinjectors, and/or delays in treatment when allergic reactions do occur.  

• Despite the lack of high-quality evidence showing that site-wide food prohibitions or 
allergen-restricted zones are effective, these interventions might lower anxiety in some 
students, parents, and personnel. In a small study in Canada, students with food allergy 
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reported feeling unsafe in classrooms where their allergens were present and some left the 
room when their allergens were being eaten there.7 On the other hand, these interventions 
might contribute to anxiety in some students if they become preoccupied with 
maintaining the purity of allergen-restricted spaces or develop unrealistic perceptions of 
risk in other contexts.  

• Site-wide food prohibitions or allergen-restricted classrooms might put students with 
food allergy at higher risk of bullying from peers, who might hold them responsible for 
how these interventions limit their autonomy and dietary choices. Compelling students 
with food allergy to eat in separate areas (e.g., “nut-free” tables) might also put them at 
higher risk of isolation or bullying by segregating them and marking them as different.7, 21 
In a small study in Canada, students perceived designated eating areas to be isolating and 
“unfair.”7 On the other hand, children with food allergy also report feeling excluded from 
social events where their food allergens are present,22 and some researchers have reported 
cases in which students with food allergy were physically harassed or bullied with food 
allergens at school.23 

• Site-wide food prohibitions and allergen-restricted classrooms might negatively affect the 
food costs and access and well-being of students who are not allergic to prohibited foods 
by restricting their autonomy and dietary choices. Those effects could impact students 
without food allergy, as well as students who are allergic to foods that are not covered by 
the intervention (e.g., a student with milk allergy that attends a “nut-free” school or 
classroom). When students with food allergy are compelled to eat at allergen-restricted 
tables where allergens other than their own are restricted, that could have similar effects 
(e.g., a student with milk allergy that is compelled to eat at a table that is not only “milk-
free” but also “wheat-free”). 

 
Panel members suggested that at an individual level, the potential benefits and harms of site-
wide food prohibitions and allergen-restricted zones likely vary across age and developmental 
levels. When it comes to students with food allergy who have the cognitive and physical capacity 
to learn how to self-manage the risk of allergic reactions, most panel members agreed that the 
potential harms of these interventions likely outweigh the potential benefits. However, for 
students who lack the capacity to self-manage due to very young age or cognitive or physical 
impairments, the potential benefits might outweigh the potential harms. In such cases, most 
agreed that allergen-restricted zones would provide similar benefits as site-wide food 
prohibitions with fewer negative effects on the autonomy and dietary choices of other students. 
 
What are the anticipated effects of the intervention on health equity? 
We found no studies that directly assessed the effects of site-wide food prohibitions or allergen-
restricted zones on health equity. Panel members speculated that these interventions might have 
effects on health equity that have not been documented in the research literature:  

• Site-wide food prohibitions and allergen-restricted zones might help lower the risk of 
accidental exposure and allergic reaction among students that lack the developmental 
capacity to self-manage, including preschool-age children and students with severe 
cognitive or physical impairments. One study suggests that allergen-restricted classrooms 
might also have disproportionate benefits for teenagers,19 which might reflect age-related 
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differences in risk-taking behaviors. However, to date, there is no strong or consistent 
evidence showing that these interventions prevent allergic reactions at any age. 

• Site-wide food prohibitions and allergen-restricted classrooms might negatively affect the 
nutritional status of some students who are not allergic to the prohibited foods. These 
interventions might make it harder for such students and their families to find foods that 
meet their nutritional needs,24-26 particularly if cost is a concern,24, 27-29 they depend on 
food banks or hampers,30 they live in remote areas or “food deserts” with limited access 
to well-stocked grocery stores, they rely on imported foods that might not be accurately 
labeled, or they have other dietary restrictions that limit their food options (e.g., allergy or 
intolerance to foods that are not covered by the intervention, avoidant/restrictive food 
intake disorders, religious dietary restrictions).31 These interventions might also 
negatively affect school nutrition programs (e.g., breakfast program, milk program), upon 
which low-income students disproportionately depend. One study in the United States 
found that schools that implemented site-wide peanut prohibitions or peanut-restricted 
zones had higher proportions of low-income and racial- or ethnic-minority students, 
compared with schools that did not implement these interventions.32 

• In cases where only some students’ food allergens are covered by site-wide food 
prohibitions or allergen-restricted zones, students who are allergic to other foods might 
question the fairness or inclusiveness of these interventions.7 

 
Panel members also noted that food allergy initiatives might divert attention and resources away 
from other psychosocial or health interventions that might benefit more students. 
 
What are the costs and resource use associated with the intervention? 
We found no studies that calculated the costs or resource use associated with implementing site-
wide food prohibitions or allergen-restricted zones. However, one study in the United States 
found that among nurses who worked at schools where designated lunch areas or strict classroom 
food guidelines had not been implemented, 4–5% of respondents reported that money presented 
a barrier to implementing those interventions.33 
 
Panel members speculated that the potential costs of implementing site-wide food prohibitions 
might include: 

• staff time, consultant fees, vendor fees, and materials for updating the sourcing, 
preparation, and labeling of foods distributed through cafeterias, canteens, vending 
machines, or food programs 

• lost subsidies or revenue streams from existing food programs that might need to be 
adjusted, replaced, or eliminated due to food prohibitions (e.g., milk programs, pizza 
lunches, bake sales) 

• foods to replace prohibited products that might be confiscated from students, to ensure 
they do not go hungry 

 
They suggested that the potential costs of implementing allergen-restricted zones might include: 

• staff time and materials to create, maintain, and supervise allergen-restricted zones 
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• foods to replace restricted products that might be confiscated from students, to ensure 
they do not go hungry 

 
Additionally, the potential costs of implementing any intervention include the staff time, 
consultant fees, and materials needed to: 

• develop policies and procedures for implementing the intervention 

• share information about policies and procedures and field questions and concerns from 
child care and school personnel, students, and families 

• monitor and promote adherence 
 
Is the intervention cost-effective to implement? 
We found no studies on the cost effectiveness of these interventions.  
 
Is the intervention acceptable to community members? 
Research suggests that community support for site-wide food prohibitions and allergen-restricted 
zones is variable. Site-wide food prohibitions in particular can have significant effects on the 
autonomy and dietary choices of students, parents, personnel, and food service vendors, 
especially if multiple or common foods are prohibited  
 
Students and parents 
We found one study that assessed the acceptability of allergen-restricted tables among 
adolescents and young adults with food allergy in Canada and the United States. Among 
participants who were 13–17 years old, only 21% said it would be helpful to have special tables 
where food allergens either could be eaten or were prohibited.12 Panel members speculated that 
site-wide food prohibitions and allergen-restricted zones are likely to be opposed by some 
students, due to the adverse effect these interventions have on students’ autonomy. This might be 
true not only in cases when students without food allergy are asked to forgo certain foods, but 
also in cases when students with food allergy are compelled against their wishes to eat in 
allergen-restricted zones.7 On the other hand, some students with food allergy feel more 
comfortable eating in areas where these interventions are in place or feel uncomfortable when in 
close proximity to their allergens.7, 22 If site-wide food prohibitions or allergen-restricted zones 
are currently in place, some students and parents will likely oppose efforts to remove them. 
 
We found several studies that assessed the acceptability of site-wide food prohibitions, allergen-
restricted zones, or similar food policies in parents. These studies found: 

• 22–64% of parents of children with food allergy and 12–65% of parents of children 
without food allergy or members of the general public support the implementation of 
school-wide, lunchroom-wide, or classroom-wide food prohibitions on nuts.34-37 

• 31–70% of parents of children with food allergy and 32–58% of parents of children 
without food allergy or members of the general public support the implementation of 
allergen-restricted tables or designated lunch areas for students with food allergy.34, 36, 38  
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• 47% of parents of children with food allergy and 17% of parents of children without food 
allergy support a situation in which children with nut allergy eat in a lunchroom with no 
restrictions on what other students eat.34 

• 47% of parents of children without food allergy report it is “not at all” inconvenient to 
make food accommodations, 27% report it is somewhat inconvenient, and 5% report it is 
very inconvenient,1 while 64% believe it is unfair if their child cannot eat a peanut butter 
sandwich at school.36 

 
Child care and school personnel 
Studies among child care and school personnel in Canada and the United States have found that: 

• 66–82% of personnel support site-wide nut prohibitions39-41  

• 43–95% of personnel support allergen-restricted classrooms or strict food guidelines in 
classrooms33, 42, 43 

• 12–85% of personnel support the implementation of special tables for students with food 
allergy33, 41 

 
Panel members speculated that site-wide food prohibitions and allergen-restricted zones might 
reduce the perceived need among some child care and school personnel to actively supervise 
students while they eat and ensure that hands and surfaces are cleaned afterwards. However, if 
personnel are asked to take on added responsibilities to monitor and promote adherence to site-
wide food prohibitions or allergen-restricted zones, these interventions might be less acceptable 
to them.31 Some studies have found that food allergy training influences the attitudes of child 
care and school staff towards such interventions.44, 45  
 
Additional considerations  
Panel members suggested that: 

• The scope of site-wide food prohibitions and allergen-restricted zones likely affects their 
acceptability. In general, the more foods, students, and spaces affected, the less support 
the intervention is likely to receive.  

• The acceptability of site-wide food prohibitions and allergen-restricted zones likely varies 
across countries and cultural contexts. For example, immigrants to Canada from some 
countries in Asia and the Middle East have reported higher levels of community 
awareness and support for food allergy accommodations in Canada than in their home 
countries.27, 46, 47 

• Community members might be more accepting or supportive of site-wide food 
prohibitions at child care centers that cater to preschool-age children, rather than sites that 
have older students.34 Similarly, they might be more accepting or supportive of allergen-
restricted classrooms at the preschool level, compared with older grade levels.  

 
Is the intervention feasible to implement? 
The feasibility of effectively implementing site-wide food prohibitions or allergen-restricted 
zones depends in large part on the ability and willingness of students and parents to adhere to the 
intervention, as well as the ability and willingness of child care and school personnel to monitor 
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and promote adherence. There is considerable work involved in promoting collective adherence 
to these interventions, and school personnel sometimes find it difficult to persuade parents of 
children without food allergy to avoid sending certain foods to school.31 In a study of school 
nurses in the United States, the most frequently reported barrier to implementing these 
interventions was resistance from staff or parents.33 Other reported barriers included limitations 
in time (9–13%), staffing (13–16%), and staff education (17–20%).33 Gaps in knowledge and 
skills related to food-label reading and other allergen avoidance strategies have been reported 
among personnel, as well as parents.29, 48-51 In Montreal, Quebec, Canada, researchers found that 
most but not all of the lunches they inspected in classrooms with peanut-free policies were 
actually free of peanut.52-55 Researchers have also documented cases of allergic reactions to 
peanut in schools or child care centers where peanut was prohibited.15-17  
 
Panel members speculated that several factors might affect the feasibility of site-wide food 
prohibitions and allergen-restricted zones: 

• The more foods prohibited, the less acceptable and feasible the intervention is likely be. It 
is harder for vendors and students who are not allergic to the prohibited foods to adhere 
to interventions that prohibit multiple foods, staple foods that constitute a large part of 
their typical menus or diets, or foods labeled with precautionary allergen statements (e.g., 
“may contain traces of peanut”).  

• The larger the area covered, the more students affected, and the more periods throughout 
the day when meals and snacks are consumed, the harder the intervention may be to 
monitor and enforce. It might be easier for child care and school personnel to monitor and 
promote adherence to allergen-restricted tables rather than allergen-restricted classrooms 
or site-wide food prohibitions. However, in cases where there are multiple students who 
are allergic to different foods in a single classroom or lunchroom, it may be challenging 
to coordinate allergen-restricted areas for all of those students.31 If students with food 
allergy are expected to avoid other students’ allergens in addition to their own, issues 
with adherence might arise.   

• At some sites, limited supervision during meal and snack periods might pose barriers to 
effectively monitoring and promoting adherence to these interventions.56, 57 Meal- and 
snack-time supervisors are not present at all child care centers and schools, and in some 
cases, panel members described cases where older students are responsible for 
supervising younger students while eating. On the one hand, some panel members 
suggested that lack of adequate supervision during snack and meal times is a potential 
justification for implementing side-wide food prohibitions or allergen-restricted zones. 
On the other hand, lack of supervision makes it difficult to effectively monitor and 
promote adherence to these interventions. 

• It may be harder to implement these interventions at child care centers and schools that 
allow students and personnel to bring food from off site. In comparison, these 
interventions may be easier to implement in settings where all meals and snacks are 
provided by child care centers, schools, or contracted vendors. However, some child care 
centers and schools may face budgetary or contractual constraints to changing their 
arrangements with vendors, and some vendors might face barriers to accommodating 
changes in child care centers or schools’ food policies.58  
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• In some cases, the availability of look-alike foods may make it harder to effectively 
monitor and promote adherence to site-wide food prohibitions and allergen-restricted 
zones. For example, some schools have prohibited not only peanut butter but also nut-free 
alternatives such as sunflower seed butter, which has reportedly raised concerns among 
some parents.31, 59 

• Site-wide food prohibitions in particular may be harder to implement at child care centers 
or schools that are poorly funded and lack the resources needed to adjust campus food 
programs (e.g., milk programs, breakfast programs, food-based fundraisers). 

• These interventions would be infeasible to implement in jurisdictions where there are no 
laws mandating that foods be labeled with their ingredients.  

 
Additionally, panel members suggested that site-wide food prohibitions and allergen-restricted 
zones might be less acceptable and feasible to implement at child care centers or schools that 
serve a large proportion of: 

• students and families living in low-income areas, remote areas, or “food deserts” where 
they may have limited access to affordable, nutritious, and culturally appropriate foods 
that adhere to the intervention 

• ethnic- or linguistic-minority students and families, who may face barriers to reading 
food labels or accessing culturally appropriate foods that adhere to the intervention 

• students and families with low levels of food literacy, health literacy, or allergy 
awareness, which may impact their willingness or ability to adhere to the intervention 

• special-needs students with complex medical and social support needs that parents and 
personnel must address and balance, including students that may have dietary restrictions 
other than food allergy26, 31  

 
Panel members suggested that site-wide food prohibitions and allergen-restricted zones are more 
likely to be acceptable and feasible when: 

• the types and number of affected foods are limited 

• adequate funding is available to cover the costs of the intervention, including any lost 
revenues from food-based fundraisers or other food programs  

• affected community members have access to affordable, nutritious, culturally appropriate, 
and accurately labeled alternatives to prohibited foods 

• the roles, responsibilities, and legal rights and liabilities of personnel are clearly 
delineated and communicated 

 
School nurses have reported that allergy education can help promote collective adherence to 
allergen management policies.31 Some panel members suggested that these interventions might 
also be more acceptable and feasible to implement when there are laws or social norms that have 
established a clear precedent for allergy management in child care centers and schools. One 
study in Canada found that school board policies were more likely to mandate measures to 
reduce allergen exposure in jurisdictions with existing anaphylaxis legislation.60 Another study in 
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Australia found that schools were more likely to recommend risk minimisation strategies that 
were recommended by government guidelines.3 However, a study in the United States found the 
presence of state-wide food allergy guidelines had little effect on whether or not parents agreed 
with the need for food allergy accommodations in schools.61 
 
 
Note on dissenting opinions: 

The majority of panel members agreed with the recommendations made in the main document 
regarding site-wide food prohibitions and allergen-restricted zones (recommendations 7–8). 
However, two non-voting members disagreed with recommendations against these interventions, 
on the basis that some child care centers and schools in their communities have found it helpful 
to implement site-wide food prohibitions or allergen-restricted zones as a strategy for 
accommodating students with food allergy.
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GRADE criteria: Summary of panel judgements 

 SUMMARY OF JUDGEMENTS FOR SITE-WIDE FOOD PROHIBITIONS 

PROBLEM A 
PRIORITY No Probably no Probably yes Yes  Varies Don't know 

VALUING OF 
OUTCOMES 

Important 
uncertainty 

or variability 

Possibly 
important 

uncertainty or 
variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty or 

variability 
   

DESIRABLE 
EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE 
EFFECTS Large Moderate Small Trivial  Varies Don't know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   No included 

studies 

BALANCE OF 
EFFECTS 

Favors the 
comparison 

Probably 
favors 

comparison 

Does not favor 
intervention or 

comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies Don't know 

HEALTH 
EQUITY Reduced Probably 

reduced 
Probably no 

impact 
Probably 
increased Increased Varies Don't know 

RESOURCES 
REQUIRED Large costs Moderate 

costs 
Negligible costs 

and savings 
Moderate 
savings 

Large 
savings Varies Don't know 

COST 
EFFECTIVENESS 

Favors 
comparison 

Probably 
favors 

comparison 

Does not favor 
intervention or 

comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies No included 

studies 

ACCEPTABLE No Probably no Probably yes Yes  Varies Don't know 

FEASIBILE No Probably no Probably yes Yes  Varies Don't know 
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 SUMMARY OF JUDGEMENTS FOR ALLERGEN-RESTRICTED ZONES 

PROBLEM A 
PRIORITY No Probably no Probably yes Yes  Varies Don't know 

VALUING OF 
OUTCOMES 

Important 
uncertainty 

or variability 

Possibly 
important 

uncertainty or 
variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty or 

variability 
   

DESIRABLE 
EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE 
EFFECTS Large Moderate Small Trivial  Varies Don't know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   No included 

studies 

BALANCE OF 
EFFECTS 

Favors the 
comparison 

Probably 
favors 

comparison 

Does not favor 
intervention or 

comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies Don't know 

HEALTH 
EQUITY Reduced Probably 

reduced 
Probably no 

impact 
Probably 
increased Increased Varies Don't know 

RESOURCES 
REQUIRED Large costs Moderate 

costs 
Negligible costs 

and savings 
Moderate 
savings 

Large 
savings Varies Don't know 

COST 
EFFECTIVENESS 

Favors 
comparison 

Probably 
favors 

comparison 

Does not favor 
intervention or 

comparison 

Probably 
favors 

intervention 

Favors 
intervention Varies No included 

studies 

ACCEPTABLE No Probably no Probably yes Yes  Varies Don't know 

FEASIBILE No Probably no Probably yes Yes  Varies Don't know 
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