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Abstract

Background—Children with food allergies spend a large proportion of time in school but
characteristics of allergic reactions in schools are not well studied. Some schools self-designate as
peanut-free or have peanut-free areas, but the impact of policies on clinical outcomes has not been
evaluated.

Objective—We sought to determine the effect of peanut-free policies on rates of epinephrine
administration for allergic reactions in Massachusetts public schools.

Methods—In this retrospective study, we analyzed (1) rates of epinephrine administration in all
Massachusetts public schools and (2) Massachusetts public school nurse survey reports of school
peanut-free policies from 2006-2011 and whether schools self-designated as “peanut-free” based
on policies. Rates of epinephrine administration were compared for schools with or without peanut
restrictive policies.

Results—The percentage of schools with peanut restrictive policies did not change significantly
in the study timeframe. There was variability in policies used by schools self-designated as peanut-
free. No policy was associated with complete absence of allergic reactions. Both self-designated
peanut-free schools and schools banning peanuts from being served in school or brought from
home reported allergic reactions to nuts. Policies restricting peanuts from home, served in schools
or having peanut-free classrooms did not affect epinephrine administration rates. Schools with
peanut-free tables, compared to without, had lower rates of epinephrine administration (IR per
10,000 students 0.2 and 0.6, respectively, £=0.009).
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Conclusions—These data provide a basis for evidence-based school policies for children with
food allergies. Further studies are required before decisions can be made regarding peanut-free
policies in schools.
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INTRODUCTION

Food allergy affects 4-8% of US children and its prevalence is increasing.(1, 2) Peanut
allergy is the third leading food allergy in US children and rates are rising.(3) Peanut allergy
is a frequent cause of fatal reactions and the most common cause of anaphylaxis in schools.
(4, 5) Children spend a majority of their time in schools and 16-18% of children with food
allergies experience reactions in school.(6, 7) Twenty-eight percent of children with peanut
or tree nut allergy experiencing reactions in schools require epinephrine.(7) Peanut-free
policies exist in some schools,(8) but it is unclear what policy, if any, is effective at
preventing allergic reactions.

An unanswered question for families and school policymakers is the role of peanut-free
tables, classrooms and/or schools. Banning peanuts from schools may reduce exposure to a
potentially lethal allergen; however, bans are difficult to enforce and may cause a false sense
of security.(8) Peanut-free guidelines have resulted in decreased peanut content of lunches,
(9) but the impact on allergic reactions was not evaluated. Controversies over pros and cons
of school peanut-free policies result from lack of evidence regarding effects of policies on
clinical outcomes. The goal of this study was to investigate whether the clinical outcome of
epinephrine administration in schools was affected by school peanut-free policies.

We surveyed Massachusetts public school nurses on their schools’ peanut-free policies and
compared policies to mandatory reporting of epinephrine administration. We sought to (1)
determine the frequency and types of school peanut-free policies and (2) evaluate the impact
of peanut-free policies on rates of epinephrine administration for allergic reactions.

METHODS

Determination of Epinephrine Administration in Schools

After administering epinephrine, all Massachusetts school nurses must complete and submit
a standardized data collection form (Figure E1)(10) to the Massachusetts Department of
Public Health (MDPH). Reporting of epinephrine administration in all Massachusetts
schools became mandatory in November 2003 under 105 CMR 210, the Regulations
Governing the Administration of Prescription Medications in Public and Private Schools.
Nurses completing forms were responsible for supplying allergy histories, including history
of known allergy to specific foods, and trigger for reaction, if identifiable. Although nurses
could enter “peanut” or “tree nut” (including specific tree nuts, e.g., walnut), in some cases
only the word “nut” was supplied. Given difficulty among students, family and staff to
correctly identify peanuts and tree nuts,(11, 12) high risk of cross-contamination among
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peanuts and tree nuts, (13) and generic use of the term “nut,” our analysis was based on
“peanut or tree nut” exposure.

We reviewed epinephrine administration data from 2006-2011. Schools ranged from grade
pre-kindergarten through special education beyond grade 12. Schools in the study were
public schools in rural, suburban and urban settings throughout the state. For purposes of
data analysis, grade 5 and below was defined as elementary school, grades 6-8 as middle
school and grades 9 and above as high school. Some schools encompassed elementary as
well as middle and/or high school grades, and thus were excluded from the analysis of
strictly elementary or middle/high schools.

Assessment of School Policies

Through the MDPH, we had access to a database of email addresses for Massachusetts
public school nurses. All 379 nurses in the database were surveyed by email to
retrospectively report their schools’ peanut-free policies from 2006-2011 (Figure E2).
Nurses were asked about the presence of specific policies and also whether their schools
self-designated as “peanut free.” A school could be self-designated peanut-free regardless of
other specific peanut-restrictive policies in place. Schools that allowed peanuts to be brought
from home or served by school were also analyzed regarding policies for peanut-free tables
and classrooms. The study was approved by the Institutional Review Board of Boston
Children’s Hospital.

Statistical Analysis

RESULTS

Descriptive statistics were used to characterize the sample. Pearson chi-square test was used
to compare the prevalence of specific peanut-free policies over time and between grade
levels. To model rates of epinephrine administration by academic year and school policies,
we used generalized estimating equations (Poisson family, log link), clustering on schools
and defining exposure as the total number of students in the school. Wilcoxon rank sum test
was used to compare school baseline demographic characteristics. A Pvalue <0.05 was
considered statistically significant.

School Epinephrine Administration

The number of students enrolled in Massachusetts public schools per academic year (AY)
was publicly available: 968,661 students in 1,875 schools during AY 2006-2007; 962,806
students in 1,870 schools during AY 2007-2008; 958,910 students in 1,846 schools during
AY 2008-2009; 975,053 students in 1,831 schools during AY 2009-2010 and 955,563
students in 1,824 schools during AY 2010-2011.

The number of times epinephrine was administered each year for all causes was: 138 during
AY 2006-2007; 117 during AY 2007-2008; 140 during AY 2008-2009; 176 during AY
2009-2010 and 168 during AY 2010-2011. The number of times epinephrine was
administered each year for reactions to peanuts or tree nuts was: 21 during AY 2006-2007;
20 during AY 2007-2008; 26 during AY 2008-2009; 37 during AY 2009-2010 and 45
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during AY 2010-2011. Epinephrine administered for reactions to peanuts or tree nuts is
shown in Figure 1. On average, epinephrine administration increased by 23% per year for
reactions to peanuts or tree nuts (£<0.001) during 2006-2011. This outpaced rates of
epinephrine administration for all causes (~£=0.04), which increased by 9% per year during
this period. The effect of time on epinephrine use did not vary by school policies (all
interaction effects 2>0.40). There were no food allergy-related anaphylaxis deaths in
Massachusetts public schools during this five-year period.

School Policy Survey Responses

Of the 379 nurses in the MDPH database, 209 (55.1%) responded. Responses represented
1,116,667 students from 2,223 public schools during AY 2006-2011. Some nurses were
unable to provide information on all policies for all years, so those schools were excluded
from analysis of a given policy. The number of schools was larger than the number of school
nurses surveyed, as many nurses oversaw multiple schools. Table I displays baseline
characteristics of schools responding to the survey in AY 2010-2011.

Characterization of School Policies

We surveyed Massachusetts public school nurses on their schools’ policies (Table II). The
percentage of schools self-designating as peanut-free ranged from 1.4-2.9% with no
significant change during the study period. The percentage of schools with specific types of
peanut restrictions also did not significantly change over the study period. Compared to
elementary schools, middle/high schools were more likely to allow peanuts to be brought
from home (85.5% [N=666/779] elementary schools and 97.9% [N=457/467] middle/high
schools, odds ratio [OR]=7.08, 95% confidence interval [CI]=2.01-24.92, P=0.002), but less
likely to have peanut-free tables (96.2% [N=1000/1040] elementary schools and 81.6%
[N=565/692] middle/high schools, OR=0.15, 95% CI=0.07-0.33, A<0.001) and classrooms
(74.5% [N=752/1010] elementary schools and 58.4% [N=398/681] middle/high schools,
OR=0.48, 95% CI=0.32-0.73, P=0.001). Numerators and denominators are the cumulative
number of schools with these designations over the five-year study.

During the five-year study, 46 schools self-designated as peanut-free and 45 supplied
complete policy information. These 45 schools with complete policy information were
further analyzed (Figure 2). The definition of self-designated peanut-free school was
variable. All self-designated peanut-free schools banned peanuts from being served.
Seventy-one percent also banned peanuts from being brought from home. Twenty-four
percent allowed peanuts to be brought from home but had peanut-free tables and classrooms.
Four percent allowed peanuts to be brought from home and did not have peanut-free tables
or classrooms.

Impact of Policies on Epinephrine Administration

We had detailed school policy information for 18.1% (N=27/149) of students receiving
epinephrine for peanut or tree nut exposure during the five-year study (Table I11). Survey
information was not available for where food exposure occurred, but rather where allergic
symptoms developed. Because allergic reactions can occur minutes to hours after food
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ingestion(14), the location where symptoms developed may not be the same as where
allergen exposure occurred.

We compared reporting of epinephrine administration for peanut or tree nut reactions to
policies (Figure 3). Schools with peanut-free tables compared to without, had lower
epinephrine administration rates (incidence rate [IR] per 10,000 students 0.2 and 0.6,
respectively, £=0.009). Policies restricting peanuts brought from home, served in schools or
having peanut-free classrooms had no effect on epinephrine administration rates. There was
no difference in the impact of school policies on epinephrine administration for children
with previously diagnosed versus new presentation of peanut or tree nut allergies. Stratified
by grade level, middle/high schools with peanut-free classrooms compared to without had
lower epinephrine administration rates (IR per 10,000 students 0.1 and 0.5, respectively,
P=0.01). Grade level did not moderate the effect of other policies.

School policies had no effect on rates of epinephrine administration for any cause, other
food exposures or unknown triggers. Therefore, statistically significant differences in
epinephrine administration in schools with policies regarding peanut-free tables and self-
designation of peanut-free were specific to reactions to peanuts and tree nuts and not to other
allergens.

Self-designated peanut-free compared to non-self-designated peanut-free schools had higher
epinephrine administration rates (IR per 10,000 students 1.0 and 0.2, respectively, £=0.04).
This finding was statistically significant, but because of the small number of self-designated
peanut-free schools, there were only two students in two self-designated peanut-free schools
treated with epinephrine (Table I11): an 8-year-old boy with known tree nut allergy ate a
walnut-containing cookie and developed symptoms in the cafeteria (subject 1) and a 14-
year-old girl with known peanut allergy ate a peanut butter cookie and developed symptoms
in the hallway (subject 2). It was not known where the peanut butter cookie was obtained but
the walnut-containing cookie was brought from home. Both reactions occurred in schools
that did not serve peanuts and had peanut-free tables and classrooms, but did allow peanuts
to be brought from home. It was not known if the initial ingestions happened at peanut-free
tables or in peanut-free classrooms.

There was no difference in epinephrine administration rates for schools both banning
peanuts from being brought from home and not serving peanuts—what might be considered
a “true” peanut-free school—compared to schools allowing peanuts from home and/or
served by schools (IR per 10,000 students 0.3 and 0.3, respectively, £=0.88). There was one
student in one school banning peanuts from being brought from home and served by school
treated with epinephrine: an 8-year-old girl with known peanut allergy was exposed to
another student with a snack containing peanut butter and developed symptoms in the
classroom (subject 3). This school was not self-designated peanut-free. Of the 74 schools
banning peanuts from being brought from home and served by schools, 43.2% (N=32)
identified as self-designated peanut-free schools.
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DISCUSSION

Our study is the first examining epinephrine administration rates for peanut and tree nut
reactions in schools over time, and rates are increasing. While Banerjee et al. demonstrated
peanut-free classrooms were associated with decreased lunch peanut content,(9) no studies
have examined clinical outcomes of schools’ peanut-free policies. This is a crucial public
policy question that must be addressed, especially as rates of food allergy and anaphylaxis to
peanuts and tree nuts in schools rise. To attempt to improve the safety of children with food
allergies in schools, the Centers for Disease Control and Prevention, in consultation with the
U.S. Department of Education, developed voluntary guidelines for managing food allergies
in schools.(15) Within this document, there are no formal recommendations for schools to
implement school-wide nut-free policies.

Current food allergy management consists of allergen avoidance and treating severe
reactions with epinephrine.(16) Allergen avoidance in children poses unique challenges due
to variable age-related communication and attention skills, poor impulse control, frequent
tactile behaviors resulting in oral exposures and reliance on multiple caregivers for food
allergy management and treatment.(8) These issues naturally raise the concern for families,
school personnel, caregivers and the community in how to balance safety concerns with non-
evidence-based policies that may be difficult to implement and could be perceived as overly
restrictive.

A unique finding of our study was the diversity of school policies restricting peanuts. From
2006-2011, 56.6-59.1% of schools banned peanuts from being served, 90.5-91.1% had
peanut-free tables, 65.6—-67.4% had peanut-free classrooms and 6.3-10.3% banned peanuts
from home. Importantly, there was considerable variability in how schools defined a self-
designated peanut-free school, making the term misleading and open to misinterpretation.
This poses significant risks for food-allergic children if people assume that the school
environment contains no peanut when in fact peanut may be present. In a telephone survey
of 80 schools and pre-schools in Maryland and Virginia during 1999-2000,(6) 26% had
peanut-free tables, 24% restricted peanuts from schools or classrooms and 4% banned
peanuts or tree nuts from being served by the school. In contrast, we found considerably
more schools with peanut-free tables and classrooms and that banned peanuts from being
served. This 2001 study was performed earlier in the peanut allergy epidemic, so policies
may have changed significantly over the years.

Ours is the first study correlating specific peanut-restrictive policies with the outcome of
epinephrine administration in school settings. Previous studies have described
characteristics, triggers and emergency management of anaphylactic reactions in schools, (6,
10) but none has evaluated the impact of peanut-free policies on anaphylaxis. We examined
the association between school policies and epinephrine administration and found that the
presence of peanut-free tables was associated with decreased epinephrine administration
rates. Although statistically significant, this finding was due to 7 reactions in 196 schools
without peanut-free tables, compared to 19 reactions in 1,875 schools with peanut-free
tables. The presence of peanut-free classrooms and banning peanuts from being brought
from home or served by schools had no significant effect on epinephrine administration
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rates. One explanation for these findings is that policies regarding peanut-free classrooms or
banning peanuts from being brought from home or served by schools are not effective at
reducing exposure to peanuts and tree nuts. If peanuts are truly not allowed or present in
these settings, one would expect a reduction in epinephrine administration rates. Therefore,
it is likely that variability and/or difficulty in enforcing policies accounts for the lack of
apparent impact. For example, schools may differ on who determines whether a food is
“peanut-free” or “tree nut-free;” school personnel and students/families may have different
interpretations of what constitutes a “peanut-free” or “tree nut-free” food; and students/
families—with and without food allergies—may not always read labels carefully before
sending food to school.

Self-designated peanut-free schools had higher epinephrine administration rates compared to
schools not self-designated as peanut-free. This difference was due to reactions in two
students in self-designated peanut-free schools that did not serve peanuts and had peanut-
free classrooms and tables, but did allow peanuts brought from home. This highlights the
fact that self-designated peanut-free schools allowing peanuts to be brought in are not
“peanut-free.” It is noteworthy that the child with known tree nut allergy reacted to a walnut-
containing cookie brought from his own home. Interestingly, there was no difference in rates
of epinephrine administration in schools that banned peanuts from being brought from home
and served by schools—what might be considered a “true” peanut-free school—compared to
schools that allowed peanuts from home and/or served by schools. In fact, one student in a
school that banned peanuts from being brought from home or served by the school reacted to
a classmate’s peanut-containing snack. These reactions underscore the need for parents,
school staff and children, as developmentally appropriate, to remain vigilant and carefully
read food labels, even if they believe they are in a “peanut-free” setting.

From a practical perspective, it may be easier for school staff to enforce specific food
allergen-free tables, affecting a limited number of students, rather than implementing
classroom-wide or school-wide bans on specific food allergens. This is supported by our
finding that peanut-free tables but not school-wide policies of banning peanuts from being
served by or brought to school or labeling a school as peanut-free were associated with
decreased rates of epinephrine administration.

Several limitations in our study must be acknowledged. We relied on school nurse reports of
school policies, epinephrine administration and allergic triggers, which could introduce bias.
However, school nurses, with their integral role in managing food-allergic children,(17-19)
should provide an acceptable representation.(20) Reporting of epinephrine administration in
Massachusetts schools is mandatory, and school nurses are experienced at accurately
completing reporting questionnaires.(10) We used epinephrine administration as a proxy for
anaphylaxis. However, allergic reactions can vary in severity and there may be heterogeneity
in treatment.(16) We acknowledge that some symptoms may be misclassified as not being
allergic reactions, and alternatively some symptoms may be incorrectly attributed to allergic
reactions. Further, school nurses and students may not have been able to accurately identify
the cause of an allergic reaction. The MDPH questionnaire provides information on where
allergic symptoms developed, but not where allergen exposure occurred. Therefore, when
analyzing the impact of peanut-free tables or classrooms on allergic reactions, if exposures
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did not occur at tables or in classrooms, the impacts of these policies could be overestimated
or underestimated.

We received responses from 55.1% of nurses surveyed on policies, representing 24.0% of
Massachusetts public schools. Schools supplying information may not be representative of
all Massachusetts schools. Compared to schools not supplying policy information, either
because nurse contact information was unavailable to distribute surveys or nurses did not
return questionnaires, schools responding had similar numbers of enrolled students and
proportions of low-income students and students in special education, but had a higher
proportion of racial minorities (21.5% versus 18.1%, A£<0.001). Our survey was limited to
public school nurses, and prevalence of policies and rates and treatment of allergic reactions
may differ between public and private schools.

Given difficulty among children, adults and health care professionals to correctly identify
peanuts and tree nuts,(11, 12) and high risk of cross-contamination, we analyzed epinephrine
administered for combined peanut and tree nut reactions rather than only peanuts. However,
our survey focused on peanut-free rather than peanut and tree nut-free policies and we
compared these policies to epinephrine administration for peanuts and tree nuts. This could
result in potential misrepresentation of the effects of peanut-free policies, because peanut-
free policies may not address the presence of tree nuts. Schools with peanut-free policies
may have a higher prevalence of peanut and tree nut-allergic students or a lower threshold
for suspecting and treating allergic reactions, which could impact results.

When considering the implications of our findings and proposing school policies for
management of students with food allergies, we must recognize that school-wide peanut-free
policies affect all students and families, not just those with food allergies. Potential positive
impacts are improving the safety of children with food allergies and increasing school and
community awareness of food allergy and management. However, there may be
unanticipated negative consequences of certain policies. For example, children at peanut-free
tables may feel isolated from peers and could become targets of bullies. This is not
insignificant, as children with food allergies report decreased quality of life,(21, 22)
increased stress and anxiety,(23-25) and are frequent victims of bullying, often in schools
and by classmates.(23) Policy-makers need to consider these issues and make thoughtful
decisions such as, for example, allowing friends with “safe” lunches to be seated at peanut-
free tables(1) or allowing students to “opt out” of sitting at peanut-free tables if psychosocial
consequences outweigh potential medical safety benefits. Policies may also negatively
impact students without food allergies. Students without allergies may be prevented from
bringing lunches containing peanuts or tree nuts, causing frustration for students and
families. Peanuts and tree nuts can be healthy and important nutrition sources for nonallergic
children and may be key components of certain diets such as vegetarians.(26)

Our findings provide the first report of the prevalence and range of school peanut-free
policies and the potential impact on allergic reactions. The lack of uniformity in school
peanut-free policies is concerning and suggests the need for standardizing these policies, or,
perhaps better, eliminating the label of self-designated peanut-free school and instead using
descriptive terminology for specific restriction policies. This study is a first step that can
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lead to evidence-based school policies that could significantly improve safety for children
with food allergies in schools. Implementing school policies focused specifically on peanut-
free tables may decrease rates of allergic reactions and epinephrine administration for peanut
or tree nut exposure. However, since a small number of students had allergic reactions in
schools without peanut-free tables in our study, it is possible that larger studies may not
show that peanut-free tables are effective at decreasing reactions. The success of policies
will likely depend largely on the extent to which policies are appropriately and consistently
enforced. Regardless of policies in place, it is important to remain vigilant that food
allergens may still make their way into schools despite such policies, and to always have
ready access to epinephrine for timely treatment. Our hope is that our findings will lead to
evidence-based strategies and policies for preventing food allergic reactions and anaphylaxis
in schools.

CONCLUSIONS

Anaphylaxis in schools is a significant public health problem. Schools with peanut-free
tables compared to those without, had lower epinephrine administration rates for peanut or
tree nut reactions. Our data provide the first report of school peanut-free policies and the
impact of these policies on epinephrine administration. Determining the influence of peanut-
free policies on allergic reactions may inform school policies for food allergy management.
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CLINICAL IMPLICATIONS

Schools with peanut-free tables, compared to without, had lower epinephrine
administration rates. Other peanut restrictive policies did not affect epinephrine
administration rates. These findings may inform school policies.
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CAPSULE SUMMARY

In this retrospective study of epinephrine administration in Massachusetts public schools,
schools with peanut-free tables, compared to without, had lower epinephrine
administration rates. Other peanut restrictive policies did not affect epinephrine
administration rates.
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administration per 10,000 students
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Figure 1. Epinephrine Administration for Peanut or Tree Nut Exposure by School Year
Incidence rate of epinephrine administration by school year for peanut or tree nut reactions.

From 2006-2011, epinephrine administration increased each year on average by 23% for
reactions to peanut or tree nut (£<0.001).
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45 schools stated they were
“Peanut-Free Schools”

Are peanut products
served by the school?

45/45 (100%) did NOT serve

Are peanut products allowed
to be brought from home?

YES

Page 15

peanuts and did NOT allow
peanuts from home

32/45 (71.1%) did NOT serve 13/45 (28.9%) did NOT serve
peanuts but did allow peanuts

from home

Do schools provide peanut-free areas

(tables or classrooms)?

11/45 (24.4%) allowed peanuts
from home and provided peanut-
free areas

2/45 (4.4%) allowed peanuts
from home but did NOT provide
peanut-free areas

Figure 2. Policies in Self-Designated Peanut-Free Schools
During the five-year study period, 46 schools identified as self-designated peanut-free and

complete specific policy information was supplied for 45.
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Figure 3. Epinephrine Administration for Peanut or Tree Nut Reactions by School Policy

Incidence rate of epinephrine administration by policy pooled from 2006—2011. Number of

schools with a given policy pooled from 2006-2011 are indicated.
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Table |

Baseline Characteristics of Schools Responding to Policy Survey.

Characteristic Schools Responding to Survey (n=484)
No. students in school, median (IQR) 428 (294,626)
Low income, median (IQR), % 28 (11,69)
Special education, median (IQR), % 16 (13,20)
Race, median (IQR), %
African American 3.4(1.2,16.8)
Asian 2.3(1.1,5.9)
Hispanic 7.1(2.8,30.4)
White 78.5 (28.4,90.7)
Native American 0.1(0,0.4)
Native Hawaiian, Pacific Islander 0(0,0.1)

IQR, interquartile range

Page 17

Characteristics of schools responding to survey during AY 2010-2011. Low-income indicates students eligible for free or reduced price lunch,
receive Transitional Aid to Families benefits or eligible for food stamps. Special education indicates students with Individualized Education

Program. IQR=interquartile range

J Allergy Clin Immunol. Author manuscript; available in PMC 2018 August 01.



Page 18

available in PMC 2018 August 01.

3

J Allergy Clin Immunol. Author manuscript

Bartnikas et al.

%295 %G/S 9%.'85 %€09 %965
m —m 8ET/T8 9€T/28 981/T8 SWO0ISSE[ 3814-INUEad
%E18 %608 %p18 %928 %028 ]

6ET/STT  9ET/OTT  OVIKIT  SETWIT  6EL/WTT $9|fe) 931 INUead
%6'ES %6°LS %185 %6'85 %T'85
201/55 56/55 £6/vS 06/£S 98/05 100ys Aq pansas sinuead oN
%07 %2 %2 %22 %0
0T/ 5612 £6/2 06/2 88/0 awioy wioxy yBnoiq sinuead oN
%02 %01 %L %L %01
08v/E ovife YT/ T Tvl/z  100yos sayy-inuead pateuBisap-yjas
$10042s YBIY/BIPPIIN
%92L %b'SL %61 %tvL %L
GTZ/9ST  €0Z/6ST  202/SST  ST/SYT  SBT/SHT SW00JSSe[) 3314-INUEad
%196 %296 %296 %096 %096 ]
Tez/ele 602/10  802/00Z  TOZ/E6T  TOZ/E6T SOIGE} B3-InUead
%995 %G5S %SES %675 %925
LITI6 bOT/T6 GST/e8 PrT/6L SET/T. 100yos Aq pansas sinuead oN
%G9T %L vT %0'ST %L VT %ETT
85T/9¢ 0LT/52 09T/7Z 0ST/22 /9T awoy wioxy yBnouq sinuead oN
%9'E %T'E %I'e %EeZ 9%6'T
8v2/6 622/L 92zl 1125 T2y 100yos say-inuead pateuBissp-os
s]00y2s Arejusws|3
%959 %899 %029 %b'29 %899
0S8 ETW9LC  90M/ZIZ  O6E/E9T  98E/85e SWooJsse|) 3a1y-Inuead
%T'T6 %506 %106 %506 %106 .
BEV/O0F  TZ/Z8E  STWWLE  GEE/T9E  96E/BSE SIGe} 334-anuesd
%995 %165 %525 %985 9%.°95
PEE/8T  ETE/S8T  662/2LT  8LIEIT  E9Z/6VT 100yas Aq panuas sinuead oN
%E0T %6 %86 %L %E'9
ove/se 6TE/TE S0E/0E s82/L2 et swioy woxy 1yBnoiq snuead oN
%62 %h'z %02 %prT %S
08v/vT 0Sv/TT vvi6 £2v19 OTP/9  100yds sa1y-Inuead pateuBisap-yjas
S100Y2s ||V
1102-0T0  0T0Z-600Z 6002-800 800Z-L00Z  2002-9002 Aarjod j0ouos

1B3A OIWBPEY

"TeaA dlwapeay Aq Ad1j10d 9a14-1nurad |00YIS

I a1qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 19

Bartnikas et al.

'sjooyas ybiy/a|ppiw Jo Alejuswa|d
A1oL3s JO SISAJeue WOy papnjoxa a1am os ‘S|ans| apelb 10oyds ybiy/aippiw pue Aejuswald passedwodus Sjo0yds awWoS “Jeak yoes 1oy uonew.ojul Aoijod aiyioads BuiAjddns sjooyds 4o siseq ay) Uo Salien
(1o1eUIWIOUBP) Ad1j0d Buiiodal SJ00YdSs J0 JaquInN “UMoys e Aa1jod yim sjooyds 4o uadtad pue (Joreurwousp) Aaijod Buniodas sjooyas Jo Jaquinu [e10} ‘(Jojesawinu) Aa1jod uaalb e yym sjooyds 4o JsquinN

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Allergy Clin Immunol. Author manuscript; available in PMC 2018 August 01.



Page 20

Bartnikas et al.

ut ssaujybn Jojpue
smunid Jeoly) Jo
uornesuas ‘uonsabuod
paew ‘eayLiouy)
AKiojendsal {(Buniwon

annnadal SNd easneu

SN1d Buriams di spuouwe
pliw Jo/pue , Burjbun,, Burureuod
ON SOA ON SOA ON asINN 30140 5,3SINN WooJIsse[ Jo smunud [elo) |9 XIW |1en 8y nusalL SUON slewaS IT 6
ewiapaolbue
JeabuAreydoio pue d
ON SOA ON SOA ON asINN 05,95INN NGRS ‘Buimolrems Anoyyia Janng nuead )y nuead nuead alewaS L 8
(s1soueAd
Jo/pue Buizesym
‘eaudsAp ‘Buimoljems
Aynoyyip ‘ybnod
.[\Ieq,, ‘ssaussreoy
SN7d 1601y} 10 1S8Yd
ur sseuybi Jo/pue
smunud 1e0iy Jo
uorjesuss ‘uonsabuod
payJew ‘eayliouys)
SOA SOA ON SOA ON asINN 05,95INN WooJsse[ Kiojeaidsay an nuead nuead a[eN 6 L
alel yoimpues
Jeay Jejnbai ‘anbuoy A8l pue sayng
SOA SOA ON SOA ON asINN 30140 5,35INN 90140 5,35INN pue Jeoly) Ayal| nuead Jo Jfey Ay nuead nuead aleN L 9
pl0d
Burjaay pue Bunfeys
‘Buiyeaiq Aynauyip
SIA SOA ON SOA ON 3sINN 0'5,95INN Woosse) ‘smunid ssnyia sinuead sy Nuead SUON an 1T [
apnls
Buiso|d J3yI0UB YHMm
1e0J) 0] passaiboid SInu 3aly/sinujem
‘smunid Jeoly L Buiurejuoa
SIA SOA ON SOA ON ESUIN] 05,95INN WooIsse|) >0BUS PaleyS SUTESTR SN an 8 ¥
(ewspaoifue Janng
J0/pUe BLIRIN nuead Bulurejuod
‘Burysnyy ‘smunid >oeus pey
VIN VIN ON ON ON asINN 30140 5,35INN Wo0.sse|D pazi[eao)) unis JuapMIs Jaylouy nuead nuead slewaS 3 €
(s1soueka
Jo/pue Buizeaym
‘eaudsAp ‘Buimoljems
Aynowip ‘46nod
[\Ieq,, ‘ssaussreoy
SNd Teoyy
103532 Ui ssauybny
Jo/pue smyunid
Je0JY) JO UONESUaS
‘uonsabuod paxew
“eayliouyl) Aioyesidsal
(ewapaolbue
10/pue BLIEIIN
‘Burysnyy ‘smunid 31j00d
SOA SOA ON SOA SOA asINN 30140 5,35INN KemijeH pazijesauab) unis Janng nuead )y nuead nuead alewaS vT z
sinufem
Buurejuod swoy
SOA SOA ON SOA SIA asINN 901140 5,35INN EIEEN) Buisojd 1eoly L WOy 314009 Ay SUTESITR SUTEEIT aleN 8 T
SW004SSe|d 93.4-INUead $3]qe) 98.)-INUead |00yds awoy |ooyas aaay-Inuead payeubisep-j19s A pasaisiuiwpe suriydsuidg pauasiuiwpe suliydauids uoreao] padojanap swoldwAs uoneso swoydwAs uo19eal JO 821N0S uonoeals fuisnes ushus)ly  salfus|le pooy umouy| Japus (s4eak) aby Jaguinu 198fgng
Aq wiody
pansas  jybnouq
sinuead  synuead
Ao1j0d 100yds

Author Manuscript

Author Manuscript

*3Insodx3 1NN 9341 0 Inuead Joj auriydauld3 yum paresl | SIUSpNIS JoJ UoIewlou| [edturd

Il a1qeL

Author Manuscript

Author Manuscript

available in PMC 2018 August 01.

3

J Allergy Clin Immunol. Author manuscript



Page 21

Bartnikas et al.

(s1soueAa

J10/pue Buizasym
‘eaudsAp ‘Buimoljems
Aynayip ‘ybnos
[f\Ieq,, ‘ssauasteoy
SNd Feolyy

103890 U1 ssaujybn
10/pue smunid

JE0IU) JO UOIESUS
‘uonsabuod payew
‘eayuiourys) Aioyelidsas
Burjjems-diy
piiw Jojpue  Buribun,,

oN SOA N SOA ON asINN 05,95INN youn| wouy sjoeq Buisiiep 10 smund [elo) 19 spuowe SUTESTR JUON JlewaS IT 1T
(x
SISalL3 J0/pue Basneu
SN71d Butjams-dif
pliw Jojpue  Burjbun,, sinuead Bulurejuod
ON SOA SOA SOA ON JIES Jaypojumounun WO 133007 10 smund [eio) 19 Jeq ABisus 8y nueag aus ‘ysi aleN 8T 9T
(synuead paureyuod
1 Buizijess
INOUIIM SORUS
AiaIxue ‘eayiouys 3y} Jues wow
‘ewapaolbue S.pI1yd) sinuead jo
fenauoniad ‘yreaiq saoe1) Buiureluod
ON SOA SOA SOA ON an 0'5,85INN WooJsse[) 4O ssauloys ‘Buizasym Jeq ejouelf a)y nuead nuead aleN S ST
(ABuajre nuead
UMOU JO |00YdS
pauuojul Jou
pey Ajiwey) ssejo
1191IN ‘JR0IY} Bunioo ut Janng
SOA SOA SOA SOA ON asINN 05,95INN woossse[d  /anbuo) Jo ewspaoifuy nuead payonoL nuead nuead an 9 2
Janng Inuead
aje ay Buizifeas
Jaye o i
Nds pue yaImpues
30B} pUE 98U UO ysel A8l pue sapng
snojewsyiAie ‘smunid nuead O &l
SIA SOA SIA SOA ON asINN 301140 S,35INN EIEEN) Je0uU) pue anBuoy 500} A|[eIUBPI2Y nuead nuead aleN 8 eT
eIpJeakyoe) {(TX
SISaLL3 Jo/pue Basneu
SN1d Burjiems-diy sinuead
pliw Jojpue  Burjbun,, Buurejuod Jeq
oN ON ON SOA ON asINN 05,95INN KemjreH 10 smund [eio) 19 ABiaua ue yJey ay nuead nuead JlewaS £T a3
(1e01y} 40 158Y9
ur sseuyybin Jo/pue
smunid Jeoiy) Jo
uornesuas ‘uonsabuod iGN
paew ‘eayLiouy) wouy sinufem
oN ON ON SOA ON asINN 0'5,95INN EIEEN) Kiojeaidsay I DIUMOIG 31y SUTESTR 3 ‘'SINU 9a1) ‘Inuead aleN £T 1T
Burjjams
dij ‘smunud [eso
‘Buimoyfems Aynaiyip Janng
‘ssaupybin yeolyy nuead Bulureyuod
ON SOA OoN SOA OoN asInN 0 §,35INN (wAB ur pansas youny) wA9 pue 3sayd ‘Buiybnod Jeq ejouelb apy nuead Jew ‘sINN alewa ST 0T
(s1soueAd
Jo/pue Buizaaym
‘eaudsAp ‘Buimoljems
ARynowip ‘ybnod
f\Ieq,, ‘ssauasreoy
SN1d 1801y} 40 1534D
SW00JSSe[D 93.)-Inuead $3]qe) 98.)-Inuead 1o0yds awoy Jooyds aaay-Inuead payeubisap-j1as Aq pasaisiuiwpe auydauidg pasalsiujwpe suriydauids uoneso] padojansp swoldwAs uoneso] swoldwAs uo119eal JO 804N0S uonoeal Buisnes usbusly  salbis|e pooy umoudy Jspus (saeak) ofy  aaquinu 108fgns
Aq wioly
panias ybnouq
sinuead  sInuead
£atjod jooyas

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 August 01.

3

J Allergy Clin Immunol. Author manuscript



Page 22

SOA

SOA

anN

anN

ON 3sINN

301440 5,35INN

eLIBJRJRD

(reoup

10 3s8Y9 Ul ssauiybn
10/pue smunid

0. JO UOIESUS
‘uonsabuod paxew
‘eayiourys) Aioyelidsas
‘(ewspaoibue

J10/pue BLEIILIN
‘Burysnyy ‘smunad
pazifesaush) uns

yoimpues
Ja1ng Inuead 8y

nuead

SUON

Slen L

9C

SIA

SOA

anN

an

ON asINN

901140 5,35INN

WooIsse)

(s1soueAa

J10/pue Buizasym
‘eaudsAp ‘Buimoljems
Aynayip ‘ybnos
[f\Ieq,, ‘ssauasteoy
SN1d 1eoiy 10 1s8yd
ur sseuyybin Jo/pue
smunid Jeoiy) Jo
uornesuas ‘uonsabuod
payew ‘eayLiouy)
Kioyenrdsau {(Burjjams
-di| pjiw Jo/pue
Burbun,, 1o smunid
[e10) 19 ‘(ewsapaoibue
J0/pue eLearIN
‘Burysnyy ‘smunad
pazijesauab) us

B1I313Jed Ul
1a1nq Inuead sy

nuead

nuead ‘ysijays ‘yst4

JlewaS 6

S¢

ON

ON

SOA

SOA

ON 3sINN

301140 5,35INN

suowwo)

(s1souefo

J1o/pue Buizaaym
‘eaudsAp ‘Buimoljems
Aynowip ‘ybnod
[\Ieq,, ‘ssauasreoy
SN1d eouy)

10 3s8Y9 Ul ssauiybn
10/pue smunid
0. JO UOIESUS
‘uonsabuod paxew
‘eayiounys) Aioyelidsas
‘(ewspaoibue

J10/pue eLEIILIN
‘Bupysnyy ‘smunad
pazifesaush) uns

snu Bulureuod
Jeq Apued 8y

NN

JSEIESRSUTEETTN

ajewis st

14

ON

ON

SOA

SOA

oN asINN

80140 5,35INN

LIEIETC)

ainssaid
15949 ‘ssauybn
15842 ‘snnud 1e0ay L

uorejeyur ajqissod
Aqg ainsodxa INN

NN

BUTEEN TR

[e]\] ST

€C

ON

ON

SOA

SOA

ON asINN

05,95INN

90140 5,35INN

BuIsoyo 1eouu ‘erreonn

sInu
aa1) Bururejuod
Jeq 812000y a1y

nuaail

Snu 83l

afewiay 91

144

ON

ON

SOA

SOA

ON asINN

[e]\]

80140 5,3SINN

ssauyybi Jeoyy
‘Buryreaiq Aynoya

Jo1d Buiuana
3y} sINu Y

NN

Sjnu 83l

ajewia st

1

oN

oN

SOA

SOA

oN 3sINN

301140 5,35INN

901440 5,35INN

aunssaid 1sayd
‘Buiyeelq Aynoia

Joud Buiuana
aU} spuowife 3y

SUTESTR

nn1y SN

ajewis st

0c

aN

SOA

SOA

SOA

oN asINN

dun piaid

dun piaig

(1e0uy} 40 1s3Yd

ut ssauyyb1 Jojpue
smunud 1eoiy Jo
uoresuas ‘uonsabuod
paew ‘eayLiouys)
Aiojesdsay

SINU PaureIU0d
aney Aew Jeyy
99 93)J02 )Y

NN

Sjnu 83l

ajewia P33

6T

ON

SOA

SOA

ON aN

[e]\]

woolusse|n

yinow A1

Janng
nuead Bulureyuod
a1009 a1

nuead

nuead

dews4 rA

8T

SWI00USSB[D 9a4)-1nuead

Bartnikas et al.

s9|qe) 8au)-Inuead

J00y2s
Aq
pantas
sinuead

sinuesdq

Jooyds aa1y-Inuead payeubisap-j|as

Aq pasaisiuiwpe auydauidg

£arjod jooyas

passlsiujwpe suriydsuids uoneso]

padojensp swordwAs uoneaoT

swoydwAs

uonoeal Jo adunos

uonoeal buisneds usbas||v

sa1B.13][e POOJ UMOU]

J3pusn (sreak) aby

Jaquinu 198fgns

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 August 01.

3

J Allergy Clin Immunol. Author manuscript



Page 23

Bartnikas et al.

a|qeal|dde Jou=y/N
pajusWINIop Jou=aN
Jeunssjuionsed=19
J1eJnN2SeAOIPIEI=AD

"uoneIuBWINd0P Wioy Burodal jooyos s, Jeak yey) Bunos)yes ‘satiofisred [essush ul patiodal ale swoidwAs ‘9z—z pue 6T ‘LT ‘9T ‘TT ‘6 'L ‘€ ‘2 $109[gns 40} 'JaASMOH "palusiniop
aJam swoydwAs uonoeas o1618][e d1419ads ‘sased 1sow U] “pajuasald aJe a|qe|leAe sem uolrewloul Ao1jod |00Yds YaIym 104 SJUSpnIs /z ayi 4oy ereq ‘pouiad Apnis Jeak-anly ayi Burinp ainsodxa nu 8311 Jo Inuead 1oy sunydaulda yym paleasl aiem syuspnis aulu-A110) pue paipuny suQ

Burysnyy unjs
‘LIOJWOISIP [eulwiopge sinuead Bulurejuod
SOA SOA an an ON asINN 30140 5,3SINN wooIsse|D ‘Buiyreaiq Anaysa Jeq ejouelb ay nuead nuead a[eN o1 1z
SW00JSSe[D 9314 INuead $3]qe) 98.)-INuead Jooyds awoy Jooyds aa1y-Inuead payeubisap-j1as Aq pasaisiuiwpe auydauidg pasalsiujwpe suriydsuids uoneso] padojansp swoldwAs uoneso] swoldwAs uo119eal JO 804N0S uonoeal Buisnes usbusly  salbis|e pooy umoudy Jspus (saeak) ofy  aaquinu 108fgns
Aq wioly

paniss ybnouq
sinuesd sinuesdq

farjod 100403

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2018 August 01.

3

J Allergy Clin Immunol. Author manuscript



	Abstract
	INTRODUCTION
	METHODS
	Determination of Epinephrine Administration in Schools
	Assessment of School Policies
	Statistical Analysis

	RESULTS
	School Epinephrine Administration
	School Policy Survey Responses
	Characterization of School Policies
	Impact of Policies on Epinephrine Administration

	DISCUSSION
	CONCLUSIONS
	References
	Figure 1
	Figure 2
	Figure 3
	Table I
	Table II
	Table III

