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ABSTRACT

School nurses play a crucial role in the prompt, appropriate response to epilepsy-related seizure emer-
gencies among students in the school setting. Two intranasal benzodiazepine rescue therapies are now
approved and offer potential benefits of being easy to use and socially acceptable. In July 2021, a survey
was sent to 49,314 US school nurses to assess knowledge, perceptions, and practice with seizure rescue
therapy. Responses were received from 866 (1.8% response rate). Of respondents, 45.7% had used rectal
diazepam gel; 9.3%, midazolam nasal spray; and 6.0%, diazepam nasal spray. The majority (58.7%) had not
delegated authority to administer rescue therapy, with state/local regulations and lack of willingness of
school personnel being the most common barriers to delegation (37.7% and 20.1%, respectively).
Additional training of nurses and school staff and progress on delegation policies may help optimize
appropriate use of intranasal rescue therapy for seizures and enhance care of students with epilepsy in
schools.

© 2023 The Authors. Published by Elsevier Inc. This is an open access article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Of the estimated 3.5 million Americans with epilepsy, 470,000
are younger than 18 years of age [1]. >30% of these people continue
to experience seizures despite appropriate antiseizure drug ther-
apy [2]. Children and adolescents with epilepsy may experience
seizure clusters at school, and treatment in the school setting
may be required [3]. School nurses should facilitate quick imple-
mentation of personalized seizure action plans (SAPs) that include
administration of rescue medications [3,4]. Prompt, effective treat-
ment of seizure clusters is critical to prevent progression to pro-
longed seizures or status epilepticus [5]. The 2018 National
Association of School Nurses (NASN) School Nursing Evidence-
Based Practice Clinical Guidelines: Students With Seizures and Epilepsy
recommends that nurses advocate for the least restrictive medica-
tion choice for rescue therapy (ie, buccal or nasal rather than rectal
formulations) [3,4].

Benzodiazepines are the foundation of acute treatment for sei-
zure clusters [5]. Before 2019, rectal diazepam gel was the only
rescue therapy for seizure clusters approved by the US Food and
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Drug Administration (FDA). However, rectal administration pre-
sents challenges in the school setting, including providing ade-
quate privacy to the student, availability of the nurse at the time
of seizure, issues of staff anxiety or fear; and issues around who
can administer the medication [6,7]. The FDA approval of 2 intra-
nasal formulations—midazolam nasal spray in 2019 [8] and diaze-
pam nasal spray in 2020 [9]—has provided new rescue therapy
options that offer the potential benefits of having a noninvasive
and easy-to-access route of administration, not requiring patient
cooperation, and having social acceptability [10].

The approved intranasal benzodiazepine rescue therapies are
indicated for the acute treatment of intermittent, stereotypic epi-
sodes of frequent seizure activity (ie, seizure clusters, acute repet-
itive seizures) that are distinct from a patient’s usual seizure
pattern in people with epilepsy [11,12]. Midazolam nasal spray
(Nayzilam®) is indicated for patients 12 years and older, whereas
diazepam nasal spray (Valtoco®) is indicated for patients 6 years
and older. In 2021, shortly after approval of the therapies and dur-
ing the COVID-19 global pandemic, a survey of US school nurses
was conducted to better understand and contextualize the use of
diazepam nasal spray within the current practices and challenges
surrounding the use of rescue therapy for seizure clusters related
to epilepsy in the school setting.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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2. Methods
2.1. Survey

The survey was developed by the authors based on insights
gleaned from discussions among stakeholders that identified
unmet needs in current school-nursing practice. The 33-question
survey started generally, with high-level questions on practices
related to seizure care for students at school, then narrowed to
experience with rescue medications, before finally focusing on bar-
riers to delegation of authority and the possibility of changes in
school practice during off-campus activities, such as sports. This
arc was intended to build an initial broad understanding before
seeking out specific information on barriers to care that could
guide future potential solutions. The survey specifically measured
perceptions related to the most recently introduced treatment, dia-
zepam nasal spray, which can help gauge how rapidly school
nurses gained awareness and experience with the new treatment.
Although the 2 approved intranasal treatments use different active
agents and excipients and have somewhat different clinical profiles
and patient age ranges, both intranasal treatments use a similar
spray device; thus, some of the survey findings, particularly related
to use or training would be expected to also apply to both treat-
ments. Categorical responses were preferred in order to standard-
ize and quantify responses. Five-point Likert scales were used to
assess perceptions of therapeutic options.

2.2. Data collection

Registered school nurses were identified from an opt-in contact
list of school nurses from across the US maintained by NASN.
During July 2021, the survey was emailed to 49,314 school nurses
across the US, with follow-up emails sent to increase response rate.
The email linked to a survey hosted online by SurveyMonkey
(Momentive, San Mateo, CA). Respondent consent was implied by
submission of the survey and respondents were not required to
respond to all questions. Compensation was not offered to
respondents.

2.3. Data analysis

Data were imported from SurveyMonkey and managed in Excel
(Microsoft, Redmond, WA). For freeform data fields presented here,
all entries were converted to numeric data points if appropriate.
Frequency and percentages were generated from data and ana-
lyzed. Proportions are provided for those responding to that speci-
fic question.

3. Results
3.1. Respondent demographics and epilepsy experience

Surveys were submitted by 866 (1.8% response rate) respon-
dents. Almost all nurses (96.4%; 831/862) worked full-time provid-
ing care for students in grade levels ranging from preschool to high
school, with a reported median school health experience of
13 years (Table 1). Nurses were responsible for a median of 680
students each. The majority (80.1%; 689/860) estimated that they
were responsible for < 10 students with epilepsy. A majority
(77.1%; 663/860) treated < 1 seizure per month; 10.1% (87/860)
treated 1 seizure per month; 9.3% (80/860), 2 to 5 seizures per
month; and 3.5% (30/860), >6 seizures per month.
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Table 1
Characteristics of School Nurses From Across the United States* Who Responded to
the Survey (n = 866).

Characteristic Respondents (%)

Employment status (n = 862)

Full time 831 (96.4)
Part time 31 (3.6)
Experience as a school nurse, y (n = 853)

Median 13
Schools supervised, n (n = 862)

Median 1

Grade levels overseen (n = 863)

Preschool 347 (40.2)
Elementary school 578 (67.0)
Middle/junior high school 391 (45.3)
High school 340 (39.4)
Student population size, n (n = 862)

Median 680
Students with epilepsy in school, n (n = 860)

1-9 689 (80.1)
>10 158 (18.4)
I don’t know 13 (1.5)
Seizure events per month requiring care, n (n = 860)

<1 663 (77.1)
1 87 (10.1)
2-5 80 (9.3)
>6 30(3.5)

*While all major regions of the US (West, Southwest, Midwest, Southeast, and
Northeast) were represented, respondent location was not specifically requested
and not available for all respondents.

3.2. School policies and nurse experience with rescue therapy

Most nurses (93.6%; 808/863) replied that their schools
required an SAP for students with epilepsy. The majority reported
that the plan called for administration of rescue medication if
ordered, and many responses also indicated that 911 was to be
called, although conditions for placing the call varied (Fig. 1).

Just under half (45.7%; 336/735) of nurses reported experience
administering rectal diazepam, whereas experience with intrana-
sal benzodiazepine therapy was reported by 9.3% (68/735) of
nurses for midazolam nasal spray and 6.0% (44/735) for diazepam
nasal spray. In addition, 46.7% (343/735) reported no experience
with any of the available rescue therapies. At the same time,
82.5% (710/861) of respondents stated that they were familiar with
diazepam nasal spray as a rescue treatment for seizure clusters.

3.3. Experience and practice with diazepam nasal spray, the most
recently approved of the intranasal rescue therapies

Respondents were asked their perceptions of diazepam nasal
spray (Fig. 2): 83.6% (138/165) who provided an applicable
response found it very/extremely easy to understand the correct
way to administer it, and 85.0% (51/60) who rated ease of admin-
istration found it very/extremely easy to administer. Reported
levels of comfort with and confidence in administration were like-
wise high. With respect to training, 29.0% (62/214) have trained
other nurses or school personnel on the use of diazepam nasal
spray (details on people trained are found in Supplementary
Table 1), with 68.0% (51/75) finding it very/extremely easy to train
another person. The majority (58.4%; 125/214) have not yet trained
someone, and the remainder of school nurses (12.6%; 27/214) plan
to train others.

When asked about the administration of an intranasal rescue
therapy, such as diazepam nasal spray, when required, 65.1%
(28/43) of those reporting administration of diazepam nasal spray
stated that they administered it all of the time (Supplementary
Table 2). Among nurses who administered it all the time, 75.0%
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A. What is your action plan when a student has a seizure? (n=859)

Provide seizure first aid and observation 0.8%
per protocol | ©-°7°
Provide seizure first aid including administering 87.2%
a seizure rescue medication, if ordered o
Provide seizure first aid, observation and 12.0%
call 911 emergency services e
T
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B. Does your school or district require you to call 911 when a student has seizures? (n=860)

Yes

No

Only if a rescue medication is administered

22.4%

33.3%

44.3%

T
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Fig. 1. Details of seizure action plans requirements.
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Fig. 2. Perceptions of diazepam nasal spray use. Questions®: How easy was it to understand the correct way to administer intranasal diazepam? (n=165); How easy was it for
you to administer intranasal diazepam? (n=60); How comfortable was it for you to administer intranasal diazepam in a school setting? (n=65); How confident do you feel in
administering intranasal diazepam as a seizure rescue medication to students who may need it? (n=195); How easy was it to train [another] person or persons [on diazepam
nasal spray|? (n=75); After understanding how to use intranasal diazepam and that it is approved for use by nonmedical personnel, what is your comfort level delegating the
authority to administer it? (n=196). *‘N/A” responses were excluded from these tabulations.

(21/28) were responsible for 1 school. Also among these nurses,
71.4% (20/28) responded to < 1 seizure per month. Moreover,
89.3% (25/28) stated that administration was very/extremely easy,
and 96.4% (27/28) reported being very/extremely confident in
administering it. In contrast, 8 nurses stated that they adminis-
tered the treatment < 24% of the time, 75.0% (6/8) of whom were
responsible for > 1 school building. Also, 87.5% (7/8) of this group
responded to < 1 seizure per month. Although 75.0% (6/8) thought
it was very/extremely easy to use, levels of confidence in adminis-
tration varied in this group. Finally, in a related question about
administration, nurses also were asked about the possibility of a
student being allowed to self-administer intranasal rescue therapy
according to doctor’s orders: 7.4% (15/202) responded “Yes”; 56.9%
(115/202) responded “No”; and 35.6% (72/202) responded
“Unknown.”

3.4. Delegation of authority

The majority of school nurse respondents (58.7%; 507/863) had
not delegated authority to another individual at the school to
administer a seizure rescue medication to a student, although
68.9% (135/196) of nurses with an opinion about comfort were
somewhat/very/extremely comfortable with delegation with an
understanding of how to use intranasal rescue therapy such as dia-
zepam nasal spray, and the knowledge that it is approved for use
by nonmedical personnel.

The most common factor identified as preventing delegation of
authority to administer rescue therapy such as diazepam nasal
spray was state or local regulations, chosen by 37.7% (58/154) of
respondents (Fig. 3). Of these nurses, 62.1% (36/58) reside in states
that did not have legislation permitting the delegation of authority
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State or local regulations

Ability to assess student response

Diazepam is a controlled substance

School personnel not willing to administer

Other*
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37.7%

8.4%

91%

20.1%

T T
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Proportion of Respondents (%)

Fig. 3. Factors preventing delegation of authority to administer diazepam nasal spray (n=154). *Other remained undefined with no option for specification.

to administer rescue medication in schools at the time the survey
was distributed. (The state data were not available for 6 respon-
dents.) Of the 13 nurses who stated that the “ability to assess stu-
dent response to treatment” was a barrier, 46.2% (6/13) are
responsible for > 1 school (2-26 schools). Among nurses respond-
ing that “school personnel is not willing,” 16.1% (5/31) had access
to demo sprayers and 12.9% (4/31) had access to demo kits for
training purposes.

3.5. Implications for student participation in school activities

Approximately one-quarter (48/193) of respondents responded
that, with the availability of intranasal rescue therapy such as dia-
zepam nasal spray, they anticipate that a change will definitely
occur that will now allow students with seizure clusters to partic-
ipate in extracurricular activities or activities off school premises,
and 23.3% (45/193) responded that a change might occur (Fig. 4).
However, 37.8% (73/193) did not know at this time whether a
change will occur in students’ participation levels. Nearly half of
respondents (47.4%; 90/190) identified a teacher or coach as the
person most likely to be required to carry intranasal rescue therapy
for students participating in extracurricular activities or activities
off school premises (Supplementary Table 3).

4. Discussion

Our survey represented a broad cross-section of epilepsy prac-
tice by US school nurses. School requirements for an SAP was high,
with the majority of plans including the use of rescue medications,
if ordered. Just under half of respondents reported no experience
with administering rescue therapy of any kind. For those who

Don’t know at this time

Not at all

Maybe

Definitely

had been given a rescue treatment, diazepam rectal gel was the
most commonly used. Experience with the newer intranasal ben-
zodiazepine rescue therapies was low. The availability of these
medications—midazolam nasal spray was approved for use in
2019 and diazepam nasal spray in 2020 [8,9]—unfortunately coin-
cided with the COVID-19 global pandemic. Because many schools
were closed to in-class learning, opportunities for nurses to be
trained on and administer the newer therapies were limited. How-
ever, knowledge of intranasal rescue therapy was high (>80% of
respondents). Nurses were generally open to the idea of delegation
of authority to administer, but most had not done so.

The available formulations of intranasal benzodiazepine rescue
therapy have distinct characteristics to be considered by school
nurses in their practice. Midazolam nasal spray is indicated for
the treatment of patients aged > 12 years, whereas diazepam nasal
spray can be used to treat children aged > 6 years [11,12]. Midazo-
lam nasal spray is offered in a single dose (5 mg) for all patients.
Dosing of diazepam nasal spray (5, 10, 15, 20 mg) is based on
age and weight. Analysis of use of second doses to treat a single
episode show that with midazolam, 61.5% of episodes were treated
with 1 dose within the first 6 h, and 38.5% were treated with a sec-
ond dose [13]. In a separate study of diazepam nasal spray, 94.2% of
episodes were treated with 1 dose in the first 6 h, with 5.8% treated
with a second dose. At 24 h after the initial dose, 87.4% of episodes
treated with diazepam nasal spray were treated with a single dose
[13].

Perceptions of diazepam nasal spray were positive with respect
to training, use, comfort, and confidence. Moreover, one-quarter of
respondents anticipated a definite change in students’ ability to
participate in extracurricular activities or activities off school pre-
mises with the availability of intranasal rescue therapy. Positive
perceptions of diazepam nasal spray have also been reported in a

37.8%

10

T
15

20 35 40

Proportion of Respondents (%)

Fig. 4. Anticipation of a change in student’s ability to participate in extracurricular activities or activities off school premises with the availability of diazepam nasal spray

(n=193).
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survey of caregivers and patients participating in a long-term
phase 3 safety study [14]. The vast majority of caregivers (93.8%;
76/81) considered administration of diazepam nasal spray to be
extremely/very easy. In contrast, 64.3% (36/56) of caregivers who
also had experience with rectal diazepam gel rated the rectal gel
as not at all easy to use compared to the nasal spray. Most care-
givers (89.6%; 69/77) were extremely/very comfortable using the
intranasal rescue therapy in a public setting, whereas 87.0%
(47/54) of caregivers were not at all comfortable using rectal diaze-
pam gel in a public setting [ 14]. Perceptions of the approved mida-
zolam nasal spray formulation have also been shown to be
favorable and improved over time during an open-label extension
trial [15]. Numeric improvements were noted in patient responses
on the effectiveness, side effects, convenience, and global satisfac-
tion scales of the Treatment Satisfaction Questionnaire for Medica-
tion. Both patients and caregivers reported general decreases in
anxiety and increases in confidence in traveling with an intranasal
spray over time [15].

One barrier to appropriate care, including the use of rescue ther-
apy, of schoolchildren with epilepsy identified in studies is a lack of
knowledge among some school personnel about epilepsy and its
treatment [4]. Although the current study identified widespread
knowledge of intranasal rescue therapy, experience with the treat-
ment was limited. School nurses often work alone without health-
care colleagues in a school, which may impede dissemination and
uptake of advances in care practices [ 16]. Even among school nurses
who are comfortable with managing seizures in a school setting,
additional education on rescue therapies and individualized SAPs
have been identified as needs for optimal student care [17].

The current study also identified a need for education of other
school personnel, who may play a role in seizure management as
unlicensed assistive personnel (UAP) with delegated medication
administration authority. Unwillingness of school personnel to
administer was identified by 1 in 5 school nurse respondents as a
barrier to delegating authority to administer rescue therapy. Within
this group, only a minority of respondents stated having access to
diazepam nasal sprayer demo kit or demo sprayers. Training of
school personnel has been shown to increase knowledge and self-
confidence in rescue therapy administration, as well as to improve
attitudes toward seizures [18]. A school staff education program
started in 2016 on management of epilepsy, including administra-
tion of rescue therapy (individual therapies not specified), was
delivered to 900 school staff through a children’s hospital in Rome,
Italy [19].In 2018, at the time of data analysis cutoff, pre- and post-
training questionnaires showed increased knowledge in acute sei-
zure management (8% to 68%, pre- to post-training, respectively)
and readiness to administer rescue medication (54% to 89%), along
with significant reductions in anxiety related to seizure manage-
ment among the majority of staff [19].

Identifying a second potential barrier to appropriate use of res-
cue therapy, our survey found that the majority of nurses had not
delegated authority to administer rescue therapy to other school
personnel, although most were comfortable doing so. State or local
regulations was the most cited factor (chosen by > 1 in 3 respon-
dents) preventing delegation of the authority. A systematic review
and meta-analysis of 42 studies investigating medication manage-
ment among K-12 schools identified 2 specific topics related to
delegation: misalignment of local- and state-level policies, and del-
egating medication administration for school events, such as field
trips [20]. Authors noted that laws and guidelines on delegation
sometimes conflict, and licensed school nurses may have difficulty
determining which law or guideline takes precedence. Policies may
be inconsistent with nursing practice in the jurisdiction. For exam-
ple, these medications are approved by the FDA to be administered
by nonmedical personnel, but schools and local authorities may
place restrictions on storage and use of benzodiazepines and may
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mandate that only nurses administer these medications. On school
field trips, the delegation of authority to UAPs may lead to concern
that policies may not fully protect the delegating school nurse [20].
The complexity of the issue may explain, in part, why only 17.8%
(154/866) of participants responded to this survey question.

The findings presented here provide insight into existing gaps
and potential paths forward in awareness, attitudes, education,
and policies between current use of newer intranasal benzodi-
azepine rescue therapy and the practice guidelines. First, training
on recognizing and managing epilepsy in the school setting, and
particularly the use of intranasal rescue therapies, continues to
be needed among school nurses, teachers, other school staff, and
students in order to optimize safety for students with epilepsy.
Collaboration with other organizations may increase efficiencies
through adaptation of existing programs to align with local and
state policies. As an example, the Seizure Smart Schools program
offered by the Epilepsy Foundation of Minnesota has shown suc-
cess in increasing use of SAPs and in nurse confidence in managing
seizures [21]. In addition, the presence of a school district policy
requiring health services for students with certain chronic health
conditions, including diabetes and asthma, has been associated
with increased support for professional development on a variety
of related topics [16]. Training content, including rescue therapies,
and training frequency should be developed with active participa-
tion of school nurses and other stakeholders.

Second, the availability of noninvasive, easy-to-use intranasal
formulations could also affect the practice of delegation of author-
ity to administer rescue therapy, and survey respondents identified
state and local regulations as the most frequent barrier to delega-
tion. The authority to delegate medication administration to UAPs
is typically derived from individual states’ Nurse Practice Act and
education law [20]. Well-written, succinct, and consistent guideli-
nes on delegation across state regulatory agencies could help pro-
vide clear interpretation of conflicting or overlapping legislation
and policies. Intranasal formulations may also create the possibil-
ity of self-administration of benzodiazepine rescue therapy for
appropriate patients. Although survey results suggest that the con-
text for self-administration is not widespread in the school setting,
clinical study results report self-administration of diazepam nasal
spray by children as young as 11 years old [14,22].

The Epilepsy Foundation recommends Seizure Safe Schools legis-
lation across the nation. The model bill includes a requirement for
training on seizure recognition and first aid for school personnel, a
mandate for an SAP to be available, the administration of any pre-
scribed FDA-approved treatments in school settings, education
and training for students, and a Good Samaritan clause [23]. The
number of states with legislation has increased from 3 states in
2019 to 12 in 2021 [24,25]. Currently, 19 states have enacted a ver-
sion of the legislation. Such nationwide projects have been success-
ful in enacting legislation in all 50 states and the District of Columbia
that ensure that students with asthma or anaphylactic reactions can
possess and self-administer emergency medication [26].

The limitations of our study include a response rate of 1.8% and
respondents who were self-selected, and a lack of location infor-
mation for all respondents, which may limit the generalizability
of response across the broader population of school nurses. Survey
responses may have limited reliability due to nonresponse bias,
recall bias, or self-report bias. Respondents were not required to
answer all questions, and responses from a single respondent were
sometimes inconsistent. Many of the findings in this survey align
with findings from other studies, suggesting that the themes
remain a high priority for school nurses, administrators, and other
stakeholders. Although the survey referenced diazepam nasal
spray in some questions, the ease-of-use results may be generaliz-
able to both of the approved intranasal benzodiazepine rescue
therapies, which are delivered using similar devices. The sprays
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have similar indications, with the notable exception of patient age
(>6 years for diazepam and >12 years for midazolam). Additional
research is needed to identify specific individual, school, and regio-
nal barriers and solutions to increase knowledge and appropriate
use of intranasal benzodiazepine rescue therapies. New and exist-
ing training programs could be evaluated for impact on epilepsy
care and program implementation success. It would also be of
interest to understand the impact of the availability of intranasal
benzodiazepine rescue therapy on clinical and patient outcomes,
including seizure management, empowerment, or quality of life.

5. Conclusions

The responses to this survey of school nurses from across the US
revealed a high level of awareness and positivity for diazepam
nasal spray as a rescue treatment for students with epilepsy, but
low levels of experience with intranasal rescue therapy to date. A
gap exists between current practice and guidelines as supported
by national groups, and ongoing efforts are needed to educate
school nurses and other relevant stakeholders in the educational
system about seizure recognition and management, including the
use of SAPs and the appropriate use of rescue therapies. Further-
more, delegation of authority to administer rescue therapy remains
impeded by both individual-level and systems-level factors. Nurses
should be active participants in efforts to address these barriers
and further optimize care for students with epilepsy.
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