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Abstract

Access to emergency medications is a growing concern, particularly regarding the availability, safety, and use of these medications
in schools. The purpose of this article is to report results not previously published from a national survey, specifically regarding
the emergency use of epinephrine, albuterol inhalers, and glucagon. A nonexperimental, cross-sectional design was utilized for
this descriptive study. An online survey was distributed to school nurses in 2015, and data from 6,298 school nurse respondents
are presented in the analysis. Findings related to stock and student-specific emergency medication use and storage, epinephrine
usage data, and delegation of emergency medication administration to unlicensed assistive personnel are presented in this article.
Further development of policies and procedures regarding emergency medication administration in schools is needed. School
nurses are a valuable resource for obtaining knowledge in this area and keeping students safe at school.
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Children are commonly given medications in schools for

chronic, acute, or emergency medical conditions. The school

nurse, often working in collaboration with unlicensed assis-

tive personnel (UAP), is responsible for medications admi-

nistered to children and documentation of care provided

(McCarthy et al., 2006). In addition to the administration

of student-specific prescription medications, many school

administrators obtain stock medication to give any student

in a life-threatening situation. Three commonly stocked

emergency medications in schools are epinephrine, albuterol

inhalers, and glucagon.

Epinephrine is a medication used to treat anaphylaxis, a

severe allergic reaction resulting from food or other aller-

gens, which may result in a fully constricted airway or

shock (Sicherer & Simons, 2017). It’s estimated that

5.8% of children under the age of 18 have a known food

allergy (Centers for Disease Control and Prevention

[CDC], 2017), and these students may carry prescription

epinephrine with them in school. Students with a history of

severe allergic reaction(s) may be more aware of the poten-

tial for anaphylaxis, but this life-threatening medical emer-

gency can happen to anyone. It’s estimated as many as

20%–25% of allergic reactions occur in students with no

known allergy (Fortner, 2018). Stock epinephrine may be

available in schools to treat students with no known

allergies or history of allergic reaction.

An albuterol inhaler is a bronchodilator commonly used

to treat bronchospasms in children with asthma. Thirteen

percent of children under the age of 17 have received an

asthma diagnosis at least once in their lifetime, 8.4% cur-

rently have asthma, and 4.6% have had at least one asthma

attack in the last year (Federal Interagency Forum on Child

and Family Statistics, 2019). Due to frequent shortness of
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breath associated with asthma symptoms and widespread

availability of easy-to-use metered dose inhalers, many chil-

dren have albuterol inhalers available for use at school.

Glucagon is a drug used to treat diabetic hypoglycemia

and works by rapidly increasing blood glucose concentra-

tions after injection. The estimated annual incidence of dia-

betes in youth is 17,900 for type 1 diabetes and 5,300 for

type 2 diabetes (American Diabetes Association, 2018).

Prompt access to glucagon is a concern particularly for chil-

dren with type 1 diabetes. For anaphylaxis, acute bronchos-

pasm, and hypoglycemia, rapid medical response and timely

access to emergency medications can save the life of a child

or adolescent.

School nurses serve as a critical source of information for

the health care needs of children, as 96% of U.S. youth

attend school outside the home. Nearly 75% of schools have

an employed licensed nurse at least part-time, and approxi-

mately 39%–54% of schools have a full-time nurse (Hogue

et al., 2018; Willgerodt et al., 2018). Accessing and analyz-

ing information acquired from school nurses, specifically

regarding the use of emergency medications, can help guide

medication administration practices in schools. Policies can

be influenced and improved with information regarding the

availability, distribution, and administration of emergency

medications to students in schools. Established procedures

and protocols for urgent or emergency medication adminis-

tration and follow-up care should be defined and utilized

within every school in order to promote student health and

development.

Data about the use of emergency medications in schools

are beginning to emerge in the literature. Results from a

survey by White et al. (2016) found that 38% of anaphylactic

events in schools were treated with stock epinephrine auto-

injectors, 33.7% were treated with a personal epinephrine

auto-injector, 17.6% used oral antihistamine treatment, and

all remaining events used an alternative or no therapy.

Results from the survey also found that 21.5% of schools

permitted all staff to administer epinephrine in an emer-

gency, 15.6% permitted most staff, 55% permitted the

school nurse and select trained staff, and 3% permitted only

the school nurse to administer epinephrine. Few schools

(30.4%) provided epinephrine administration training to all

staff, 28.2% trained most staff, 37.3% trained the school

nurse and select staff, and 2% trained only the school nurse

(White et al., 2016). Results from a follow-up study by

White et al. (2017) evaluating the use of epinephrine in

schools found that food was the most common trigger for

anaphylaxis and accounted for 54% of events. Of those who

experienced an allergic attack from any cause, 24.5% had no

known allergy. Subsequently, 72.6% of individuals were

transferred to a hospital or clinic following an anaphylactic

event (White et al., 2017).

Researchers at the University of Arizona, in collaboration

with Sunnyside Unified School District in Tucson, AZ, con-

ducted a pilot project evaluating outcomes associated with

increasing access to stock albuterol inhalers in schools.

Findings revealed that when sufficient access to stock albu-

terol inhalers exist for students, schools had 20% fewer 911

calls and 40% fewer hospital transports as compared to the

control period. Throughout the control period, stock albu-

terol inhalers were used in 55 children to manage 222 dis-

crete events (Gerald et al., 2016). Data on student-specific

and stock glucagon availability and accessibility within

schools are still limited at this time (Wilt & Foley, 2011).

Results from studies documenting medication adminis-

tration practices in schools suggest that school nurses or

school administrators, typically principals, may delegate

medication administration to UAP depending on state law

(Farris et al., 2003; Kelly et al., 2003). In previous studies by

the authors, medication administration was delegated to

UAP by 75%–78% of responding school nurses (Maughan

et al., 2018; McCarthy et al., 2000). The bewildering variety

of illnesses being treated and the wide range of medications

administered in school result in unique challenges and con-

cerns for safe medication administration (Maughan et al.,

2018; McCarthy et al., 2000, 2006). Medication errors have

been found to occur more frequently when medications are

administered by UAP rather than by a school nurse

(Maughan et al., 2018; McCarthy et al., 2000). School nurses

have noted that even with training, delegating to UAP such

as secretaries can be problematic as many UAP often do not

feel that (1) administering medications is their responsibility

and (2) they have the underlying medical knowledge about

the medications that they are delegated to administer (Kelly

et al., 2003).

To date, information on the administration of emergency

medication in schools, including policies regarding admin-

istration criteria and authorization of staff to administer

medication, is limited. In a study identifying medication

management problems among school nurses, respondents

indicated that the most error-prone component of the med-

ication management process for school nurses is the admin-

istration itself (Reutzel & Patel, 2001). Further development

of standards for best practices regarding medication admin-

istration of emergency medications such as epinephrine,

albuterol inhalers, and glucagon in schools is needed to pre-

vent errors and enhance the safety of children in schools.

In 2015, a survey by the authors on medication adminis-

tration practices in schools was sent to a national sample of

school nurses. Results from this national survey related to

prescription and nonprescription medications, medication

storage, students carrying their own medications, delegation

of medication administration, documenting, and medication

errors were presented previously (Maughan et al., 2018).

The purpose of this article is to report results not previously

published from the national survey, specifically practices

related to the use, administration, and storage of stock and

student-specific epinephrine, albuterol inhalers, and gluca-

gon, with a particular emphasis on epinephrine.
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Method

A nonexperimental, cross-sectional design was used for this

descriptive study. The Human Subjects Institutional Review

Board at The University of Iowa approved this study (No.

201501786).

Participants

The survey was sent to all active members of the National

Association of School Nurses (NASN) for participation.

Additionally, state school nurse leaders were asked to for-

ward the survey via email to school nurses in their state.

Therefore, respondents included both NASN members and

nonmembers. It’s estimated that at the time this survey was

distributed in 2015, there were approximately 16,000 NASN

members and 65,000 school nurses nationally. For an indi-

vidual to be eligible to complete this survey, they had to be a

practicing school nurse and actively administering, or dele-

gating administration of, medications in a school. Since

many school nurses serve multiple schools, they were asked

to reference only one school when completing the survey.

The school chosen should have been the most representative

of their entire student base. If a respondent failed to indicate

a specific number of students within their school or reported

over 8,000 students, their answers were excluded from the

analysis.

Survey

Previous surveys developed by the authors (McCarthy et al.,

2000, 2006) were referenced during the creation of the

School Nurse 2015 Medication Survey used for this study

(Maughan et al., 2018). The experience and expertise of the

investigators, feedback on survey drafts from state school

nurse consultants, and a pilot trial of the survey with six

school nurses were used to tailor survey questions to meet

the specific needs of this study. The online survey was

unique to each respondent using conditional skip logic; thus,

the total number of questions answered by each respondent

differed based on individual answers. Questions were mostly

multiple choice and closed-ended, and the participant had

the option to decline to answer any question.

Demographic information on both the school nurse par-

ticipants and their representative school was collected on the

survey. Questions specifically included information pertain-

ing to each of the following categories: prescription medica-

tions, nonprescription medications, medication storage,

medication errors, provider information, documentation, use

of UAP to administer medication, and use of medications in

life-threatening conditions including triggering allergies.

The authors were particularly interested in gaining informa-

tion on the use, administration, and storage of stock and

student-specific epinephrine, albuterol inhalers, and

glucagon.

The Research Electronic Data Capture (REDCap; Harris

et al., 2009) web application was used to collect and manage

data for this study. REDCap is a secure tool hosted at The

University of Iowa Institute for Clinical and Translational

Science and The University of Iowa’s National Institutes of

Health Clinical and Translational Science Award through

the National Institutes of Health under Award Number

UL1TR002537.

Procedures for Data Collection

An initial email was sent to school nurse members of NASN,

and when possible through state LISTSERVs to all school

nurses, notifying them of an upcoming survey. An email

with the link to the live survey was sent one week later to

NASN members and all other non-NASN member recipients

of the initial survey notice. School nurse consultants and

leaders in most states shared the survey link with additional

school nurses in their state networks for completion. Along

with email distribution, the survey link was also published in

the NASN Weekly Digest to reach an additional 35,000

school nurse subscribers to that publication. Two weeks

after the live link was sent out, a follow-up email was sent

to remind participants to complete the survey. Participation

in this study was voluntary and anonymous. Completion of

the survey served as the respondent’s consent to participate

in the study. After completing the survey, respondents had

the option to enter a random drawing to win one of two

iPads.

Data Analysis

The data were downloaded from REDCap and analyzed

using SAS/STAT® software Version 9.4. Responses to ques-

tions on the survey were summarized with descriptive sta-

tistics (means and standard deviations, and frequencies and

percentages). Respondents could skip questions, and some

questions were offered only on the condition of specific

replies to earlier questions. Therefore, the summaries of

replies to each question are based on the number of respon-

dents who answered that question. Some questions allowed

respondents only one option to check or skip so that skipping

this question could indicate either a negative reply or miss-

ing data; for these questions, percentages were calculated

based on all eligible schools from the survey. The chi-

square test was used to compare schools of different grade

levels served on their policies on allowing students to carry

their medication and on UAP administering emergency

medications.

Results

Participants

Responses from 6,298 school nurses were used in the anal-

yses of this study. All 50 states and Washington, DC, as well

as the Overseas School Health Nurses Association, were

represented with participant numbers ranging from 3 to

617. The school nurses who replied to demographic
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questions (approximately 5,200 depending on the question)

were typically middle age (mean ¼ 50.6, SD ¼ 9.8), non-

Hispanic (97.3%), White (95.1%), and females (99%). Most

were registered nurses (94.4%), and most held a bachelor of

science in nursing or a higher degree (76.4%). Of those

nurses who responded to this question (n ¼ 6,138), 41.3%
oversaw multiple school buildings. A detailed description of

the sample of school nurses who participated in this survey

and are included in this analysis can be found in Maughan

et al. (2018).

Respondents were asked to report on medication admin-

istration practices for one representative school building that

they serve. The majority of respondents served in an ele-

mentary school (60.3%, n ¼ 3,796), 31.3% (n ¼ 1,969)

served in a middle school, and 26.7% (n ¼ 1,679) served

in a high school. The percentages do not add up to 100

because some representative schools included more than one

grade level (e.g., both junior and high school). The average

number of hours the school nurse was present in the repre-

sentative school was 31 hours per week. The 6,298 schools

included in this study had an average of 733.4 students per

school, representing over 4.5 million students. The schools

were primarily public schools (95.1%). A more detailed

description of the schools in this study can be found in

Maughan et al. (2018).

Student-Specific Emergency Medication

Summary of responses to questions about student-specific

emergency medications is provided in Table 1. In most

schools, at least one student had a prescription for the fol-

lowing medications: epinephrine (97.1% of 5,501 schools

for which this question was answered), an albuterol inhaler

(99% of 5,451 schools), or glucagon (66.3% of 5,483

schools). Of the 6,135 schools for which information on

student-specific emergency medications carry policy was

provided, information on the schools’ grade level served was

provided for 4,778 schools (n ¼ 2,853 elementary, n ¼ 927

middle, and n¼ 998 high schools). These counts are used for

comparisons of schools of different grade levels on carry

policies. Of the 5,711 schools for which information on UAP

being allowed to administer student-specific emergency

medication was provided, information on the schools’ grade

level was provided for 4,466 schools (n¼ 2,671 elementary,

n ¼ 866 middle, and n ¼ 929 high school). These counts are

used for comparisons of schools of different grade levels on

their policies for UAP administering emergency

medications.

Epinephrine. More than half of all schools in the study (53%
of 6,298 schools) stored epinephrine in a locked location.

For 2,613 schools (41.5% of 6,298 schools) that stored

student-specific medications in an unlocked location, the

school nurses’ office was the most common location

(77.1% of 2,613 schools). The majority of schools allowed

students to carry their prescription epinephrine with them

(56.6% of 6,135 schools). The percentage of schools that

allowed students to carry student-specific epinephrine

increased with school grade level, from 41.3% (n ¼ 1,178)

of elementary schools to 74.7% (n ¼ 692) of middle schools

and 84% (n ¼ 838) of high schools (p < .001). The majority

of schools (62.7% of 5,711 schools) allowed UAP to admin-

ister student-specific epinephrine. By school grade level,

67% (n ¼ 1,790) of elementary schools, 63.4% (n ¼ 549)

of middle schools, and 55.9% (n ¼ 519) of high schools

allowed UAP to administer student-specific epinephrine to

a student (p < .001).

Albuterol inhalers. Most schools (62.7% of 6,298 schools)

stored albuterol in a locked location. For 2,057 schools

(32.7% of 6,298 schools) that stored student-specific medi-

cations in an unlocked location, the school nurses’ office

was the most common location (71.7% of 2,057 schools).

Table 1. Student-Specific Emergency Medication.

Emergency Medication

Epinephrine Albuterol Inhaler Glucagon

Responsea n (%) Responsea n (%) Responsea n (%)

Schools with students who have a prescription for the
medication

5,501 5,340 (97.1) 5,451 5,395 (99.0) 5,483 3,636 (66.3)

Student-specific medication storage—locked 6,298 3,336 (53.0) 6,298 3,950 (62.7) 6,298 2,802 (44.5)
Student-specific medication storage—not locked, stored 6,298 2,613 (41.5) 6,298 2,057 (32.7) 6,298 2,109 (33.5)

In nurse’s office 2,613 2,015 (77.1) 2,057 1,475 (71.7) 2,109 1,608 (76.2)
In main office 2,613 279 (10.7) 2,057 164 (8.0) 2,109 123 (5.8)
With student 2,613 1,219 (46.7) 2,057 1,342 (65.2) 2,109 889 (42.2)
With teacher 2,613 555 (21.2) 2,057 278 (13.5) 2,109 170 (8.1)
Other locations 2,613 213 (8.2) 2,057 82 (4.0) 2,109 64 (3.0)

Student-specific medication—allowed to carry with them 6,135 3,473 (56.6) 6,135 4,534 (73.9) 6,135 1,619 (26.4)
UAP allowed to administer student-specific medication 5,711 3,581 (62.7) NA NA (NA) 5,711 2,253 (39.5)

Note. N ¼ 6,298. UAP ¼ unlicensed assistive personnel; NA ¼ not collected.
aThe number of schools for which a response was provided varied across items.
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The majority of schools allowed students to carry their pre-

scription albuterol inhalers with them (73.9% of 6,135

schools). The percentage of schools that allowed students

to carry student-specific albuterol inhalers increased with

school grade level, from 63.6% (n ¼ 1,813) of elementary

schools to 90.2% (n ¼ 836) of middle schools and 89.2% (n

¼ 890) of high schools (p < .001). UAP data were not col-

lected for student-specific albuterol.

Glucagon. Fewer than half of all schools in the study (44.5%
of 6,298 schools) stored glucagon in a locked location. For

2,109 schools (33.5% of 6,298 schools) that stored student-

specific medications in an unlocked location, the school

nurses’ office was the most common location (76.2% of

2,109 schools). Approximately one in four (26.4% of

6,135) schools allowed students to carry their prescription

glucagon with them. The percentage of schools that

allowed students to carry student-specific glucagon

increased with school grade level, from 16.7% (n ¼ 475)

of elementary schools to 33.9% (n ¼ 314) of middle

schools and 46.2% (n ¼ 461) of high schools (p < .001).

Fewer than half of the schools (39.5% of 5,711 schools for

which this information was provided) allowed UAP to

administer student-specific glucagon. By school grade

level, 39.2% (n ¼ 1,047) of elementary schools, 45.6% (n

¼ 395) of middle schools, and 40.8% (n ¼ 379) of high

schools allowed UAP to administer student-specific gluca-

gon to a student (p ¼ .004).

Stock Emergency Medication

Summary of responses to questions about stock medications

is reported in Table 2. Epinephrine was available as stock

medication in the majority of schools (68.9% of 5,774

schools for which this question was answered) as compared

to albuterol inhalers (21% of 5,752 schools) and glucagon

(12.6% of 5,736 schools).

Epinephrine. Of 5,172 schools for which this information was

provided, 69.1% (n ¼ 3,575) had an existing standing pro-

tocol/policy for administering stock epinephrine in emer-

gency situations. Of the 3,575 schools with a standing

protocol/policy, information for the source of prescription

authorizations for stock epinephrine was provided for 3,549

schools: A health care provider associated with the school

district was the most common source (41.7%, n ¼ 1,479)

followed by a private medical doctor (35.4%, n¼ 1,256) and

health department (16.9%, n ¼ 600). Funding source infor-

mation for stock epinephrine was provided for 3,497

schools. Stock epinephrine was typically acquired using

Table 2. Stock Emergency Medication.

Emergency Medication

Epinephrine Albuterol Inhaler Glucagon

Responsea n (%) Responsea Responsea n (%)

Schools with stock medication 5,774 3,977 (68.9) 5,752 1,206 (21.0) 5,736 724 (12.6)
Schools with standing protocol/policy for stock medication 5,172 3,575 (69.1) 4,629 554 (12.0) 4,611 193 (4.2)
Stock medication prescribed by b

District provider 3,549 1,479 (41.7) 544 273 (50.2) 190 99 (52.1)
Private MD 3,549 1,256 (35.4) 544 192 (35.3) 190 74 (39.0)
Health department 3,549 600 (16.9) 544 48 (8.8) 190 10 (5.3)
Other 3,549 214 (6.0) 544 31 (5.7) 190 7 (3.7)

Stock medication funded by b

Donated by drug company 3,497 1,633 (46.7) 523 15 (2.9) 179 9 (5.0)
District funds 3,497 1,364 (39.0) 523 357 (68.3) 179 115 (64.3)
Other 3,497 500 (14.3) 523 151 (28.9) 179 55 (30.7)

Stock medication storage—locked c 3,977 1,780 (44.8) 1,206 792 (65.7) 724 431 (59.5)
Stock medication storage: not locked, stored c 3,977 2,425 (61.0) 1,206 453 (37.6) 724 309 (42.7)

In nurse’s office 2,425 1,869 (77.1) 453 402 (88.7) 309 270 (87.4)
In main office 2,425 540 (22.3) 453 24 (5.3) 309 9 (2.9)
With student 2,425 434 (17.9) 453 90 (19.9) 309 66 (21.4)
With teacher 2,425 160 (6.6) 453 13 (2.9) 309 11 (3.6)
Other locations 2,425 520 (21.4) 453 32 (7.1) 309 15 (4.9)

UAP allowed to administer stock medication to a child with
known diagnosis

5,711 1,642 (28.8) NA NA NA 5,711 2,253 (39.5)

UAP allowed to administer stock medication to a child
without a diagnosis

5,711 1,340 (23.5) NA NA NA NA NA NA

Note. N ¼ 6,298. UAP ¼ unlicensed assistive personnel; MD ¼ medical doctor; NA ¼ not collected.
aThe number of schools for which a response was provided varied across items. bThese questions were asked only of those who have standing protocol/
policy for stock medications (n¼ 3,575 for epinephrine, n¼ 544 for albuterol inhalers, and n¼ 193 for glucagon). cThese questions were asked only of those
who have stock medication.
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drug company donations (46.7%, n¼ 1,633) or district fund-

ing (39%, n ¼ 1,364).

Of 3,977 schools for which the question about storing

stock epinephrine was answered, 44.8% (n ¼ 1,780) stored

stock epinephrine in a locked location and 61% (n ¼ 2,425)

stored stock epinephrine in a variety of unlocked locations

with the nurses’ office (77.1%, n ¼ 1,869) being the most

common. In an emergency requiring stock epinephrine to be

administered to a student, 28.8% (n ¼ 1,642) of 5,711

schools for which this information was provided would

allow a UAP to administer epinephrine to a child with a

known diagnosis. By school grade level, 29.8% (n ¼ 795)

of elementary schools, 27.6% (n ¼ 239) of middle schools,

and 29% (n ¼ 269) of high schools allowed UAP to admin-

ister stock epinephrine to a student with a known allergy in

an emergency (p ¼ .47). In the absence of a known allergy,

23.5% (n ¼ 1,340) of 5,711 schools would allow UAP to

administer epinephrine. By school grade level, 25.7% (n ¼
686) of elementary schools, 22.9% (n ¼ 198) of middle

schools and 22.5% (n ¼ 209) of high schools allowed UAP

to administer stock epinephrine to a student with no known

allergies in an emergency (p ¼ .07).

Albuterol inhalers. Of 4,629 schools for which this information

was provided, only 12% (n ¼ 554) had an existing standing

protocol/policy for administering stock albuterol inhalers in

emergency situations. Of 554 schools with a standing pro-

tocol/policy, information for the source of prescription

authorizations for stock albuterol inhalers was provided for

544 schools: A health care provider associated with the

school district was the most common source (50.2%, n ¼
273), followed by a private medical doctor (35.3%, n ¼
192). Funding source information for stock albuterol inha-

lers was provided for 523 schools. Stock albuterol inhalers

were typically purchased with district funding (68.3%, n ¼
357). Of 1,206 schools for which the question about storing

stock albuterol was answered, 65.7% (n ¼ 792) stored stock

albuterol in a locked location and 37.6% (n ¼ 453) stored

stock albuterol in a variety of unlocked locations, with the

nurses’ office (88.7%, n ¼ 402) being the most common.

UAP data were not collected for stock albuterol.

Glucagon. Of 4,611 schools for which this information was

provided, only 4.2% (n ¼ 193) had an existing standing

protocol/policy for administering stock glucagon in emer-

gency situations. Of the 193 schools with a standing proto-

col/policy, information for the source of prescription

authorizations for stock glucagon was provided for 190

schools: A health care provider associated with the school

district was the most common source (52.1%, n ¼ 99) fol-

lowed by a private medical doctor (39%, n ¼ 74). Funding

source information for stock glucagon was provided for 179

schools. Stock glucagon was typically purchased with dis-

trict funding (64.3%, n¼ 115). Of 724 schools for which the

question about storing glucagon was answered, 59.5% (n ¼
431) stored stock glucagon in a locked location and 42.7%
(n ¼ 309) stored stock glucagon in a variety of unlocked

locations, with the nurses’ office (87.4%, n¼ 270) being the

most common. In an emergency situation requiring stock

glucagon to be administered to a student, 39.5% (n ¼
2,253) of schools would allow a UAP to administer glucagon

to a child with a known diagnosis. UAP data were not col-

lected for stock glucagon use in a child with no known

diagnosis.

Emergency Administration of Epinephrine

Additional questions about emergency administration of epi-

nephrine were asked for schools that either had at least one

student with an epinephrine prescription or a standing pro-

tocol/policy for stock epinephrine (n ¼ 5,463). Of these

schools, 9.4% (n ¼ 514) were reported to administer epi-

nephrine to one or more students (Table 3). By school grade

level, 6.3% (n ¼ 161) of 2,568 elementary schools, 10.6%
(n¼ 89) of 836 middle schools, and 17.5% (n¼ 155) of 886

high schools administered epinephrine to at least one student

during the reporting period (p � .001). The total number of

students who received epinephrine in the 514 schools was

771, ranging from 1 to 13 students. Of these schools, 471

Table 3. Emergency Administration of Epinephrine in Schools That Either Had a Student With an Epinephrine Prescription or Standing
Protocol/Policy for Stock Epinephrine or Both.

Students Administered Epinephrine

Total
(n ¼ 5,463)

Elementary
(n ¼ 2,568)

Middle School
(n ¼ 836)

High School
(n ¼ 886)

Missing Grade
Level (n ¼ 1,173)

n (%) n (%) n (%) n (%) n (%)

0 4,415 (80.8) 2,173 (84.6) 674 (80.6) 627 (70.8) 941 (80.2)
At least 1 514 (9.4) 161 (6.3) 89 (10.6) 155 (17.5) 109 (9.3)

1 367 (6.7) 126 (4.9) 69 (8.3) 97 (10.9) 75 (6.4)
2 94 (1.7) 24 (1.0) 12 (1.4) 36 (4.1) 22 (1.9)
3–13 53 (1.0) 11 (0.4) 8 (0.9) 22 (2.5) 12 (1.0)

No reply on administering epinephrine 534 (9.8) 234 (9.1) 73 (8.7) 104 (11.7) 123 (10.5)

Note. Survey respondents were asked the question in Table 3 if the representative school either: (1) had any students with an epinephrine prescription or (2)
had a standing protocol/policy for stock epinephrine or both (n ¼ 5,463). Percentages may not total to 100 due to rounding.
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schools (in which there were 682 students receiving epi-

nephrine) had information on students with a known allergy.

The number of students who were administered epinephrine

and were known to have an allergy was 447 (65.5% of 682).

In the 514 schools with at least one epinephrine administra-

tion, the most commonly reported allergies were peanuts

(50.6%, n ¼ 260 schools) and tree nuts (30%, n ¼ 154

schools) as shown in Table 4. Additionally, in the 514

schools that administered epinephrine to at least one student,

458 schools (89.1%) had a licensed nurse administer epi-

nephrine and 96 schools (18.7%) had a UAP administer

epinephrine.

Discussion

This article describes practices in the school setting related

to three specific emergency medications: epinephrine,

albuterol inhalers, and glucagon. Recent studies evaluating

the availability and use of emergency medications in

schools have highlighted areas of concern for school

nurses, including student carry policies, storage, and cost

(Council on School Health, 2008; White et al., 2016, 2017).

Students with a prescription for each of these emergency

medications are often allowed to carry the medication with

them in school, with permission to carry their medication

increasing with age and school level (middle and senior

high school students more likely than elementary). Stock

supplies of epinephrine, and protocols for administration,

are available in the majority of schools, but fewer schools

had stock supplies of albuterol and glucagon or protocols

for administration. A number of schools lock their emer-

gency medications, limiting access in an emergency

situation.

Our results demonstrate that only half of students with a

known allergy routinely carry emergency epinephrine. Best

practice indicates students should carry their emergency

medication, if developmentally able (American Lung Asso-

ciation [ALA], 2014) and self-manage their condition (Jack-

son et al., 2015). It was surprising that although a high

percentage of any middle and high schools allowed students

to self-carry, some did not. All 50 states allow for self-carry,

but districts or schools do not always follow this practice

(ALA, 2014). Developing supportive district policy that

reflects best practice and providing training are critical in

order to protect the lives of children.

If students are not able or allowed to carry their own

emergency medication, it should be immediately available

in a known location. Our results indicate that when emer-

gency medications are stored within the school building,

53% of student-specific and 44.8% of stock epinephrine are

stored in a locked location. A locked storage poses a poten-

tial access problem during an emergency. Although best

practice indicates that medications in non–health care set-

tings need to be properly and securely stored, provisions

need to be made that appropriate access is given depending

on the medication. Emergency medications may need to be

stored in a different way so that they are secure and

accounted for but also easily accessible (National Coordinat-

ing Council for Medication Error Reporting and Prevention,

2007). In order for this to become common practice, school

nurses should ensure that supportive district-level policies

are developed and include the accessibility of emergency

medications.

Two thirds of schools in our survey (68.9%) indicate they

have stock epinephrine available for unexpected emergen-

cies. However, stock albuterol and glucagon are much less

commonly found. This may be due to the cost of the drugs.

Epinephrine is often supplied by pharmaceutical companies

at no cost to the school while albuterol and glucagon are not.

It then becomes the school district’s responsibility to pur-

chase these medications. The cost may become problematic

as all of these medications need to be restocked after each

use and/or when their expiration date is reached. Wood

(2018) suggests that this may become more of a problem

as emerging emergency medications, such as naloxone that

ranges from US$20–US$40 per dose, are being used more

frequently. According to GoodRx, the average retail prices

for emergency medications are as follows: US$52.02 for one

albuterol inhaler, US$399.64 for two epinephrine auto-

injectors, and US$372.21 for one glucagon injection. Com-

munity solutions need to be found to remove this financial

burden on schools.

Our findings aligned with existing data suggesting that

roughly 20%–25% of anaphylactic emergencies occur in

the absence of a documented allergy, reinforcing the need

for stock epinephrine in schools (Fortner, 2018; White

et al., 2017). Data from our cohort suggest that nurses are

administering most of these doses in anaphylactic emer-

gencies. This may be due to individual nurse practice acts

and state laws regarding delegation. It may also be due to

Table 4. Allergies Reported by Students Who Received At Least
One Dose of Student-Specific or Stock Epinephrine.

Type of Allergy a n (%)

Peanut 260 (50.6)
Tree nut 154 (30.0)
Insect stings 69 (13.4)
Egg 52 (10.1)
Shellfish 47 (9.1)
Fish 39 (7.6)
Medication 35 (6.8)
Wheat 34 (6.6)
Latex 32 (6.2)
Soy 28 (5.4)
Other allergy 125 (24.3)

Note. Percentage of schools with at least one student administered
epinephrine (n ¼ 514). Some students were noted to report allergies to
multiple allergens.
aOf the 514 schools with at least one student administered epinephrine,
some students were noted to report allergies to multiple allergens.
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unclear or undeveloped district policies that may provide

improved guidance for schools in the case of an emergency.

This is particularly critical if a nurse is covering multiple

schools.

Limitations

Limitations of our study that may impact the generalizability

of our results are noted here. Due to the distribution strategy

of our survey, we could not calculate a total response rate.

The absence of this variable limits the significance of our

results across all schools. Additionally, we are presenting

data collected in 2015 which may be less consistent with

today’s practices due to the rapidly changing nature of med-

icine and school policies. Many issues discussed in this arti-

cle are still of high priority and demand attention by school

nurses and administrators to streamline the medication

administration processes in schools.

School Nursing Implications

School nurses have a pivotal role in addressing student safety

in emergency situations. School nurses can develop or ensure

that evidence-based policies regarding storage and adminis-

tration of emergency medication are in place in their schools.

Epinephrine is best prescribed to students with known aller-

gies and in conjunction with an emergency care plan (Sicherer

& Simons, 2017). School nurses can ensure that students may

carry their medications, if developmentally able, as well as

ensure medications are properly stored but also with quick

access in the case of an emergency (NASN, 2017). School

nurses can focus on implementing a comprehensive approach

to medical emergencies from early diagnosis to proper stor-

age, training, and procedures for emergency medications.

This approach includes school nurses providing training to

staff on signs and symptoms of a medical emergency as well

as proper medication administration for authorized individu-

als (Sicherer & Simons, 2017).

Nurses can also provide general training to staff regarding

conditions that may require immediate medical attention and

advocate to make their school a safe, asthma friendly, and teal

(i.e., allergy alert) classroom environment (CDC, 2015; Jack-

son et al., 2015; Kids with Food Allergies, 2018; Sicherer &

Simons, 2017). They can also advocate for students with

diabetes to be able to self-manage their care as well as advo-

cate for noninvasive, nasal glucagon (Food and Drug Admin-

istration, 2019; Jackson et al., 2015). Since the most common

place to find stock emergency medications was in the nurse’s

office, it is also important that procedures are in place that

only those with authorization can access the medications but

that they be quickly available in emergencies.

School nurses can also advocate beyond the walls of their

school. They can collaborate with local emergency operators

to ensure they are aware of the school procedures and see

whether paramedics and first responders have their own pro-

cedures in place who dictate when to give a second dose of

epinephrine to a child in anaphylaxis and whether transpor-

tation to a hospital is warranted (Wang & Sicherer, 2017).

As leaders of health in schools, nurses advocate for the

safety of all their students. This includes being prepared for

emergency situations. In addition, school nurses can advo-

cate for state laws regarding stock emergency medications

and identifying partners who may assist in funding the cost

of these medications.

Future Studies

Areas of future research on this topic are vast. Due to the

wide variety of individuals administering emergency medi-

cations in schools, data are needed on the delegation of

epinephrine administration to UAP and subsequent safety

outcomes. Additionally, further study is needed to determine

the best place within schools to store stock emergency med-

ications to enable safe and timely administration of these

agents. It is necessary that school nurses are refining these

practices within their own schools and helping to report data

on a national level for generalizable research. Understanding

the current state of emergency medication laws will help

school nurses see where gaps may exist and advocate so that

schools are prepared when a medical emergency occurs in

the school. In turn, schools will be prepared to address emer-

gency situations for optimal health outcomes: keeping stu-

dents safe.
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