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Background: Use of automated external defibrillators (AEDs) in out-of-hospital cardiac

arrests (OHCAs) improve survival. Professional health organizations recommend that

AEDs be available in crowded places, including schools but currently only 18 US states

require them. Sudden cardiac arrest (SCA) research in the school-age population has

largely focused on school sub-groups, leaving out the majority of US students and adults

working in schools. New York State (NYS) has one of the largest student populations in

the US. Our objective was to gain epidemiologic data on SCA across a variety of school

levels and examine the availability and utilization of AEDs in a state that requires them.

Methods: This was an observational, cross-sectional study utilizing an electronic survey.

We included NYS school nurses and collected electronic surveys in January-March,

2018. We analyzed demographic data of school characteristics, SCA occurrences and

AED use and availability.

Results: Of 876 respondents (36.1% response rate), 71 (8.2%) reported SCAs, with

41 occurring in adults. AEDs were deployed in 59 of 71 (84.3%) events, 40 individuals

had long-term survival. Most SCAs occurred in middle-schools. School size or number

of AEDs/school had no bearing on short-term or long-term survival. AEDs were widely

available in private schools, though this was not required by state law.

Conclusions: Our data suggest a need for more comprehensive examination of SCA in

US schools. Research comparing the availability and utilization of school AEDs between

states that do and do not require them is needed and may have important clinical and

policy implications for SCA emergency preparedness in US schools.

Keywords: automated external defibrillator, out of hospital arrest, sudden death, pediatric, school health

INTRODUCTION

Sudden cardiac arrest (SCA) is a public health concern with a severe impact on human
health and well-being. In the United States, ∼357,000 people experience out-of-hospital cardiac
arrests (OHCAs) annually, and an estimated 70–90% of these individuals die before reaching
the hospital (1). Cardiopulmonary resuscitation (CPR) and the use of an automated external
defibrillator (AED) within minutes of OHCA can dramatically raise survival rates and improve
neurological outcomes (2). For this reason, the American Heart Association recommends that
AEDs be made available in public areas with high likelihood of SCA and high population
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density (3). Since at least 2004 interdisciplinary healthcare
organizations have recommended that AEDs and AED programs
be available in schools (4). Countries where AEDs are required
in schools have shown success in mitigating SCA outcomes
(2). Yet, in the US, only 18 states have legislation requiring
AED placement in at least some of their schools and legislation
regarding funding for these devices is highly variable (5, 6).
One impediment to making AEDs available in all schools has
been cost. However, the provision of AEDmachines and training
would comprise a small portion of the per-student expenditures
in the US, which are some of the highest in the world. Moreover,
successful AED use has significant cost benefits in productivity
and life gained (6–9).

Sudden cardiac arrest in children is relatively uncommon,
though this phenomenon has not been comprehensively studied
in US schools. The Resuscitation Outcomes Consortium found
the incidence of SCA in children and adolescents to be 3.7 to
6.3 of 100,000 patient years (9). However, extrapolating SCA
incidence in school- aged children from this data is difficult, as
the authors defined children as those between 1 and 11 years old
and adolescents between 12 and 19 years old. Further, the data
included information from both the US and Canada, which have
different school and healthcare systems (9). A systematic review
examining OHCAs in schools included publications from the
US and Japan, which also have markedly different school, public
health and healthcare systems (10). In the US, the literature has
largely focused on high schools and high school athletes (11, 12).
One prospective observational study examined SCA incidence
and risk of SCA among high school athletes and found the
incidence of SCA to be 1.14 per 100,000 (13). An additional
gap in the existing literature concerns adult SCA in schools,
specifically SCA in school employees. In 2018, the last year for
which there was available data, there were 3.7 million teachers
and 3.3 million non-academic staff in US public schools alone,
which comprised 2% of the 2018 US population overall (14, 15).
It is unknown how many adults staff private schools in the US
adding to this population.

New York State (NYS) requires AEDs in all public schools,
though not in private schools (5). New York City (NYC) is the
largest school district in the US, comprising of close to 1 million
public school students (16) and 418,000 private school students
(17). New York State (NYS) includes 2.6 million students in
public school (18) and almost 800,000 students in private schools
(17). The prevalence and incidence of SCA in NYS schools,
among both adults and children, is unknown. The purpose of
this study was 2-fold: to gain epidemiologic data on SCAs in NYS
schools and to evaluate the availability and utilization of AEDs in
schools. Given the paucity of data on SCAs in US schools overall,
along with the variable state requirements on AED availability in
schools, New York State data may have important practice and
policy implications for future national implementation of these
life saving devices.

METHODS

The study had an observational, cross-sectional design utilizing
an electronic survey. Ethical study approval was obtained
through our institution’s Institutional Review Board. A waiver

of consent was obtained. Data for this study is available
with reasonable request. There was no patient or public
involvement in this study. The inclusion criteria were school
nurses who are actively practicing in NYS schools and we
used purposive sampling in recruitment. We collaborated
with the NYS Association of School Nurses, whose leadership
disseminated the electronic survey on behalf of the research
team, thus the researchers were blinded as to the individual
identities of the study participants. School nurses are trained
healthcare professionals who are involved in multiple aspects
of school health, including emergency response (19, 20),
and staff both public and private schools at all levels of
primary education.

Data Collection
Electronic surveys were sent to members of the NYS Association
of School Nurses between January and March of 2018. The
survey was designed to capture demographic characteristics of
schools, including school size, locality and level of education
provided. Primary school categories in NYS include elementary
school, defined as grades Kindergarten to 5th grade (ages 5–
11), middle school defined as grades 6 through 8 (ages 12–14),
and high school defined as grades 9 through 12 (ages 14–18)
(21). Combined schools included more than one school category.
Additional variables were school nurse professional experience,
availability of AEDs on premises, as well as SCA occurrence
information, including survival. Short-term survival was defined
as survival to transport to the hospital after EMS arrival and
long-term survival was defined as survival to hospital discharge.
There were 867 responses to the survey, a 36.1% response rate,
which is consistent with the literature on response rates for online
surveys (22).

Statistical Analysis
Analysis included categorical descriptive statistics, frequency,
proportions, and chi square analysis for evaluating associations
between categorical variables. Bivariate logistic regression was
used to examine independent predictors for short- and long-
term survival. Missing data was excluded from analysis. Stata
16 software (23) was used. Results were considered statistically
significant if p-value was <0.05 with 95% confidence interval.

RESULTS

Baseline Characteristics
More than half of respondents, 481 (55.7%), were from New

York City. Respondents worked primarily in public schools, 750
(86.7%). The majority of schools were either medium sized, with
250–500 students, 282 (32.6%), or large with over 500 students,
456 (52.8%). Respondents from elementary schools were most
common, with 389 (44.9%) from public schools and 52 (6.0%)
from private schools. More than half of respondents worked in
schools that participated in interscholastic sports, 462 (53.4%).
The majority of respondents indicated that AEDs were brought
to interscholastic sport events, 277 (60%). Over a third of school
nurse respondents had 5–15 years of professional experience, 301
(34.8%) (Table 1).
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TABLE 1 | Baseline characteristics.

Baseline Characteristics N %

School nurse practice experience

<1 year 23 2.7

1–5 years 241 27.8

5–15 years 307 35.4

>15 years 296 34.2

Type of School

Public 750 84.7

Private 116 13.4

Elementary 441 51.9

Middle School 100 11.6

High School 122 14.1

Combined (elementary ± middle ± high) 203 23.4

Student body

<250 127 14.7

250–500 282 32.6

501–1,000 292 33.8

>1,000 164 19.0

New York State regions

Capital Region 47 5.5

Central New York 58 6.7

New York City 481 55.7

Hudson Valley 78 9.0

Long Island 55 6.4

Southern Tier 34 3.9

Western New York 61 7.1

North Country 31 3.6

Finger Lakes 18 2.1

Number of AEDs

None 47 5.4

1 264 30.5

2–4 436 50.4

≥5 119 13.7

Participation in interscholastic sports

Yes 462 53.4

AEDs brought to sports events

Yes 277 33.8

SCA Events and AED Utilization
Seventy-one respondents (8.2%) reported SCA events in their
schools with the majority being adult SCAs, 40 (57.1%). Only
5 events (7.0%) occurred in private schools. The majority of
events were in public middle schools, 44 (66.2%), and these were
split evenly between students and adults. The next highest SCA
prevalence was reported by nurses working in combined public
schools that house two or more educational levels, 11 (15.5%).
Adults outnumbered students in this subgroup with 7 of the 11
occurrences (63.6%) (Table 2).

Automated external defibrillators were deployed in 59 (84.3%)
events. Of the 59 individuals with SCA where an AED was
deployed, 50 achieved short-term survival, which was defined
as survival to EMS arrival and transport to hospital. Of these,

TABLE 2 | Sudden cardiac arrest (SCA) events and AED utilization.

Sudden cardiac arrest N = 71 N %

Student 30 42.9

AED deployed 59 84.3

Survival to EMS arrival and

transport to hospital

50 84.7

Survival to discharge from hospital 40 80.0

TABLE 3 | Chi-Square associations between SCA survival and AED deployment,

patient and school characteristics.

Survival School

characteristics

p-value

Survival to EMS arrival and

transport to hospital

AED deployment 0.018

Number of AEDs

in school

0.262

School size 0.174

School region 0.470

SCA in adult 0.710

Public school 0.224

Survival to hospital

discharge

AED deployment 0.005

Number of AEDs

in school

0.838

School size 0.516

School region 0.325

SCA in adult 0.707

Public school 0.089

40 individuals achieved long-term survival and resumption of
regular activities. AED deployment was significantly associated
with short-term and long-term survival, p = 0.018 and p =

0.005, respectively. School size, location, or number of AEDs
in the schools were not associated with short- or long-term
survival (Table 3). Long-term survival was associated with AED
deployment regardless of other factors, such as the number of
AEDs in the school, school size, or geographical location in NYS
(OR 0.057, p = 0.035, 95% CI 0.004–0.816). AED deployment
was also independently associated with short-term SCA survival
regardless of school size or geographical region, (OR 0.823, p =

0.038, 95% CI 0.008–0.874). Half of respondents reported that
their schools had 2–4 AEDs, 435 (50.2%), and a small minority
of schools did not have an AED, 47 (5.4%). While AEDs are
not legally required by NYS in private schools, the vast majority
did have them, 114 (95.8%). 42 (5.4%) respondents from public
schools reported no AEDs on their schools’ premises; we did not
inquire why in our questionnaire.

DISCUSSION

The study was novel in several ways. We gathered epidemiologic
data on SCAs in schools in NYS in a comprehensive manner
by surveying school nurses working at a variety of educational
locales, including elementary and middle schools as well as

Frontiers in Pediatrics | www.frontiersin.org 3 September 2021 | Volume 9 | Article 711124

https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Arabadjian et al. AEDs in Schools

private schools, which have been not been well-studied in the
SCA school literature. School nurses are especially appropriate
to provide this information as they work in a variety of school
environments and are the healthcare providers in most schools
where they serve the entire school population. The current
literature has thus far largely focused on public high schools and
student athletes (10–13). While more than half of US public high
schools offer sports, student participation varies between 19 and
39% (24). Thus, the majority of US students do not participate
in high school athletics. This is pertinent because childhood and
adolescent non-athlete sudden death is actually more common
than athlete sudden death (25). Hence SCA emergency response
measures and AED availability policy should focus on schools
overall and not preferentially on interscholastic athletics, as is the
case where some states only require AEDs to be available only in
schools that participate in interscholastic sports (6).

Even less is known about SCA in middle, elementary and
private schools. The majority of SCAs reported in this study
occurred in middle schools, underscoring the importance and
need for further research of SCAs at every level of the educational
continuum. Further, SCAs were also reported in private schools.
While private schools in NYS are not legally required to have
AEDs on premises, andmost states that have provisions on AEDs
omit private schools, most respondents reported that the devices
were available to them. It is unclear if this is unique to NYS and
merits further investigation.

Prevalence of adult SCA in school is also under-researched
in general. Our study showed that adults had more SCA than
students, which is expected given sudden death is more likely
with advancing age (26). However, beyond examining AED
utilization in this population within the school environment,
further research may include study of factors that may impact
sudden death in this adult population working in a chronically
high stress environment (27, 28). This may identify sub-groups
that could be at a higher risk for SCA, and thus identify potential
avenues for intervention for SCA prevention, such as lifestyle
modification of CAD risk. Other researchmay include evaluation
of SCA response and AED intervention in adults and students
to identify if there are differences among emergency response
between these groups.

Several factors influence AED availability and utilization in
schools. School nurse roles in AED education and preparedness
vary in different school districts and are contingent on education
department regulations, though they can be instrumental in the
successful integration of SCA responses in schools due to their
healthcare training. Harnessing the skills of school nurses to
improve AED utilization would serve to improve SCA outcomes.
This is especially important as currently, NYS does not require
that all student facing staff is trained in cardio-pulmonary
resuscitation (CPR) and AED use. Specifically, only coaches
and athletic directors are required to have this training as a
condition of their certification (29). Nationally, there are variable
requirements relating to CPR/AED training for athletic coaches
(30). Teachers are not universally required to be certified in CPR
and AED use. Legislation in NYS is vague in requiring for there
to be a cadre of staff volunteers who are trained in CPR/AED
use (31). More recently CPR/AED use has been added to the

curriculum of high school students as a condition to graduation
(grades 9–12) (32, 33), which could improve out-of-hospital
arrest response overall. However, instruction and standard vary
across the US with differing implementation of the variable state
requirements (34).

Cost had been cited as factor against universal implementation
of AEDs in schools. However, there have been numerous
studies outlining the relatively low costs of obtaining and
maintaining AEDs in schools as well as training for staff, as
well as the financial benefits in productivity of patient lives
saved (35, 36).

LIMITATIONS

This study had several limitations. First, we surveyed
members of a professional organization, which might limit
the generalizability of the results. However, to our knowledge,
the NYS Association of School Nurses is the only school nurse
professional organization in NYS, thus capturing a large majority
of school nurses in the state. Second, our survey collected
information regarding SCA events without a pre-determined
timeframe, thus we are unable to report SCA incidence. We
will further develop the questions of the survey in upcoming
studies to capture more specific and detailed data regarding
SCA occurrences. Thirdly, the response rate was only 36.1%
and while this is consistent with response rates in the literature
(21), we were limited in the number of reminders we were
able to send, two, which differs from the recommended three
reminders (37).

CONCLUSION

Use of AEDs in OHCAs improves survival and long-term
outcomes. Data on SCAs in school is largely limited to public
high schools and high school athletics. However, SCAs occur at
all educational levels and most US students do not participate in
interscholastic athletics, though SCAs may be more common in
non-athletes. Further, adults have more SCAs than students and
this should be taken into account when evaluating school SCAs
comprehensively. While this study examined AED availability
and utilization in NYS schools, similar research is needed in
other states, including those that do not have legal requirements
regarding AEDs in schools. Policy implications include the wider
adoption of AED availability requirements, which will contribute
to improved SCA survival and outcomes.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation upon
reasonable request.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by NYU Langone Health Institutional Review Board.

Frontiers in Pediatrics | www.frontiersin.org 4 September 2021 | Volume 9 | Article 711124

https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Arabadjian et al. AEDs in Schools

Written informed consent for participation was not required for
this study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

MA contributed in the conceptualization of the study, developing
study protocol, obtaining regulatory approval, collecting and
analyzing data, and drafting and editing the manuscript. SS
provided had substantial contribution in concept development,

data collection, and editing the manuscript. MS, as senior
author, had a critically important role in guiding the study from
conceptualization, to execution, to manuscript development, and
including editing. All authors fulfill the authorship criteria set
forth by ICMJE.

ACKNOWLEDGMENTS

We would like to thank the leadership of the NYS Association of
School Nurses for collaborating with us on the study.

REFERENCES

1. Benjamin EJ, Virani SS, Callaway CW, Chamberlain AM, Chang AR,

Cheng S, et al. Heart disease and stroke statistics-2018 update: a

report from the American heart association. Circulation. (2018) 137:e67–

492. doi: 10.1161/CIR.0000000000000558

2. Mitani Y, Ohta K, Yodoya N, Otsuki S, Ohashi H, Sawada H, et al. Public

access defibrillation improved the outcome after out-of-hospital cardiac arrest

in school-age children: a nationwide, population-based, Utstein registry study

in Japan. Europace. (2013) 15:1259–66. doi: 10.1093/europace/eut053

3. Neumar RW, Shuster M, Callaway CW, Gent LM, Atkins DL, Bhanji F,

et al. Part 1: executive summary: 2015 American heart association guidelines

update for cardiopulmonary resuscitation and emergency cardiovascular care.

Circulation. (2015) 132:S315–67. doi: 10.1161/CIR.0000000000000252

4. Hazinski MF, Markenson D, Neish S, Gerardi M, Hootman J, Nichol G, et al.

Response to cardiac arrest and selected life-threatening medical emergencies:

the medical emergency response plan for schools: a statement for healthcare

providers, policymakers, school administrators, and community leaders.

Circulation. (2004) 109:278–91. doi: 10.1161/01.CIR.0000109486.45545.AD

5. Sherrid MV, Aagaard P, Serrato S, Arabadjian ME, Lium JM, Lium JD,

et al. State requirements for automated external defibrillators in American

schools: framing the debate about legislative action. J Am Coll Cardiol. (2017)

69:1735–43. doi: 10.1016/j.jacc.2017.01.033

6. Section 54C: Automated External Defibrillators Required at School

Facilities; Certified AED Providers; Hardship Waivers; Personal Liability;

Regulations (2017). Available online at: https://malegislature.gov/Laws/

GeneralLaws/PartI/TitleXII/Chapter71/Section54C (accessed June 2, 2021).

7. National Center for Education Statistics (NCES). Education Expenditures by

Country (2020). Available online at: https://nces.ed.gov/programs/coe/pdf/

coe_cmd.pdf (accessed March 1, 2021).

8. Drezner JA, Rogers KJ, Zimmer RR, Sennett BJ. Use of automated external

defibrillators at NCAA Division I universities. Med Sci Sports Exerc. (2005)

37:1487–92. doi: 10.1249/01.mss.0000177591.30968.d4

9. Atkins DL, Everson-Stewart S, Sears GK, Daya M, Osmond MH,

Warden CR, et al. Epidemiology and outcomes from out-of-

hospital cardiac arrest in children: the resuscitation outcomes

consortium registry- cardiac arrest. Circulation. (2009) 119:1484–

91. doi: 10.1161/CIRCULATIONAHA.108.802678

10. Smith CM, Colquhoun MC. Out-of-hospital cardiac arrest

in schools: a systematic review. Resuscitation. (2015) 96:296–

302. doi: 10.1016/j.resuscitation.2015.08.021

11. Drezner JA, Toresdahl BG, Rao AL, Huszti E, Harmon KG. Outcomes from

sudden cardiac arrest in US high schools: a 2-year prospective study from

the national registry for AED use in sports. Br J Sports Med. (2013) 47:1179–

83. doi: 10.1136/bjsports-2013-092786

12. Harmon KG, Asif IM, Maleszewski JJ, Owens DS, Prutkin JM, Salerno

JC, et al. Incidence and etiology of sudden cardiac arrest and death in

high school athletes in the United States. Mayo Clin Proc. (2016) 91:1493–

502. doi: 10.1016/j.mayocp.2016.07.021

13. Toresdahl BG, Rao AL, Harmon KG, Drezner JA. Incidence of sudden cardiac

arrest in high school student athletes on school campus.Heart Rhythm. (2014)

11:1190–4. doi: 10.1016/j.hrthm.2014.04.017

14. NCES. Digest of Education Statistics. (2018). Available online at: https://nces.

ed.gov/programs/digest/ (accessed June 2, 2021).

15. US Census. 2018 National and State Population Estimates (2018). Available

online at: https://www.census.gov/newsroom/press-kits/2018/pop-estimates-

national-state.html (accessed August 23, 2021).

16. Census U. Top 10 Largest School Districts by Enrollment and Per Pupil

Current Spending. (2019). Available online at: https://www.census.gov/library/

visualizations/2019/comm/largest-school-districts.html (accessed June 2,

2021).

17. Services NIaR. Nonpublic School Enrollment. (2018).

18. NYSED. NY State Public School Enrollment (2017-2018). (2018). Available

online at: https://data.nysed.gov/enrollment.php?year=2018&state=yes

(accessed June 2, 2021).

19. Holmes BW, Allison M, Ancona R, Attisha E, Beers N, De Pinto C, et al.

Role of the school nurse in providing school health services. Pediatrics. (2016)

137:e20160852. doi: 10.1542/peds.2016-0852

20. NYC Dept of Education. AAP Council on School Health. Role of the School

Nurse in Providing School Health Services. Pediatrics. (2016) 137:e201

60852.

21. NYSED. Curriculum and Instruction (2021). Available online at: http://www.

nysed.gov/curriculum-instruction (accessed August 15, 2021).

22. Kaplowitz MD, Hadlock TD, Levine R. A comparison of web and mail survey

response rates. Public Opin Quart. (2004) 68:94–101. doi: 10.1093/poq/nfh006

23. Corp S. Stata Statistical Software: Release 16. College Station, TX: StataCorp,

LLC (2019).

24. Jones Kennedy J, Gilbertson L, Bennett J, Calderon E, Dye H, Mingus

J, et al. K-12 education: high school sports access and participation. In:

Office UGA, editor. Washington, DC: US Government Accountability Office.

(2017). p. 12. Available online at: https://www.gao.gov/products/gao-17-754r

(accessed June 2, 2021).

25. Maron BJ, Haas TS, Duncanson ER, Garberich RF, Baker AM, Mackey-

Bojack S. Comparison of the frequency of sudden cardiovascular deaths

in young competitive athletes versus nonathletes: should we really screen

only athletes? Am J Cardiol. (2016) 117:1339–41. doi: 10.1016/j.amjcard.2016.

01.026

26. Katritsis DG, Gersh BJ, Camm AJ. A clinical perspective on

sudden cardiac death. Arrhythm Electrophysiol Rev. (2016)

5:177–82. doi: 10.15420/aer.2016:11:2

27. Richards KA, Hemphill MA, Templin TJ. Personal and contextual factors

related to teachers’ experience with stress and burnout. Teach Teach. (2018)

24:768–87. doi: 10.1080/13540602.2018.1476337

28. Bottiani JH, Duran CA, Pas ET, Bradshaw CP. Teacher stress and

burnout in urban middle schools: associations with job demands,

resources, and effective classroom practices. J School Psychol. (2019)

77:36–51. doi: 10.1016/j.jsp.2019.10.002

29. NYSED. Valid First Aid Course for the Coaching License (2021). Available

online at: http://www.highered.nysed.gov/tcert/certificate/coaching-first-aid-

course.html (accessed August 15, 2021).

30. Strand B, Lyman KJ, David S, Landin K, Albrecht J, Deutsch J. High school

coaches’ knowledge of emergency care. J Res. (2019) 10:33–9.

31. NYSED. School Health (2021). Available online at: http://www.p12.nysed.

gov/sss/schoolhealth/schoolhealthservices/Article19Sections.html (accessed

August 15, 2021).

Frontiers in Pediatrics | www.frontiersin.org 5 September 2021 | Volume 9 | Article 711124

https://doi.org/10.1161/CIR.0000000000000558
https://doi.org/10.1093/europace/eut053
https://doi.org/10.1161/CIR.0000000000000252
https://doi.org/10.1161/01.CIR.0000109486.45545.AD
https://doi.org/10.1016/j.jacc.2017.01.033
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXII/Chapter71/Section54C
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXII/Chapter71/Section54C
https://nces.ed.gov/programs/coe/pdf/coe_cmd.pdf
https://nces.ed.gov/programs/coe/pdf/coe_cmd.pdf
https://doi.org/10.1249/01.mss.0000177591.30968.d4
https://doi.org/10.1161/CIRCULATIONAHA.108.802678
https://doi.org/10.1016/j.resuscitation.2015.08.021
https://doi.org/10.1136/bjsports-2013-092786
https://doi.org/10.1016/j.mayocp.2016.07.021
https://doi.org/10.1016/j.hrthm.2014.04.017
https://nces.ed.gov/programs/digest/
https://nces.ed.gov/programs/digest/
https://www.census.gov/newsroom/press-kits/2018/pop-estimates-national-state.html
https://www.census.gov/newsroom/press-kits/2018/pop-estimates-national-state.html
https://www.census.gov/library/visualizations/2019/comm/largest-school-districts.html
https://www.census.gov/library/visualizations/2019/comm/largest-school-districts.html
https://data.nysed.gov/enrollment.php?year=2018&state=yes
https://doi.org/10.1542/peds.2016-0852
http://www.nysed.gov/curriculum-instruction
http://www.nysed.gov/curriculum-instruction
https://doi.org/10.1093/poq/nfh006
https://www.gao.gov/products/gao-17-754r
https://doi.org/10.1016/j.amjcard.2016.01.026
https://doi.org/10.15420/aer.2016:11:2
https://doi.org/10.1080/13540602.2018.1476337
https://doi.org/10.1016/j.jsp.2019.10.002
http://www.highered.nysed.gov/tcert/certificate/coaching-first-aid-course.html
http://www.highered.nysed.gov/tcert/certificate/coaching-first-aid-course.html
http://www.p12.nysed.gov/sss/schoolhealth/schoolhealthservices/Article19Sections.html
http://www.p12.nysed.gov/sss/schoolhealth/schoolhealthservices/Article19Sections.html
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Arabadjian et al. AEDs in Schools

32. HoymeDB, Atkins DL. Implementing cardiopulmonary resuscitation training

programs in high schools: Iowa’s experience. J Pediatr. (2017) 181:172–

6. doi: 10.1016/j.jpeds.2016.10.037

33. New York Center of School Health. Hands Only CPR (2021). Available

online at: https://www.schoolhealthny.com/site/Default.aspx?PageType=

3&DomainID=4&PageID=1&ViewID=7b97f7ed-8e5e-4120-848f-

a8b4987d588f&FlexDataID=4522 (accessed August 15, 2021).

34. Brown LE, Lynes C, Carroll T, Halperin H. CPR instruction in US high

schools: what is the state in the nation? J Am Coll Cardiol. (2017) 70:2688–

95. doi: 10.1016/j.jacc.2017.09.1101

35. Berger S, Whitstone BN, Frisbee SJ, Miner JT, Dhala A, Pirrallo RG,

et al. Cost-effectiveness of project ADAM. Pediatr Cardiol. (2004) 25:660–

7. doi: 10.1007/s00246-003-0668-z

36. Field JM, Hazinski MF, Sayre MR, Chameides L, Schexnayder SM,

Hemphill R, et al. Part 1: executive summary: 2010 American

heart association guidelines for cardiopulmonary resuscitation and

emergency cardiovascular care. Circulation. (2010) 122(Suppl. 3):S640–56.

doi: 10.1161/CIRCULATIONAHA.110.970889

37. Burns KE, Duffett M, Kho ME, Meade MO, Adhikari NK, Sinuff

T, et al. A guide for the design and conduct of self administered

surveys of clinicians. CMAJ. (2008) 179:245–52. doi: 10.1503/cmaj.08

0372

Conflict of Interest: MA has received advisory panel fees from MyoKardia, Inc.

MS has received consulting fees from Celltrion not relevant to this study, and as

an unpaid consultant for MyoKardia, Inc.

The remaining author declares that the research was conducted in the absence of

any commercial or financial relationships that could be construed as a potential

conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Arabadjian, Serrato and Sherrid. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Pediatrics | www.frontiersin.org 6 September 2021 | Volume 9 | Article 711124

https://doi.org/10.1016/j.jpeds.2016.10.037
https://www.schoolhealthny.com/site/Default.aspx?PageType=3&DomainID=4&PageID=1&ViewID=7b97f7ed-8e5e-4120-848f-a8b4987d588f&FlexDataID=4522
https://www.schoolhealthny.com/site/Default.aspx?PageType=3&DomainID=4&PageID=1&ViewID=7b97f7ed-8e5e-4120-848f-a8b4987d588f&FlexDataID=4522
https://www.schoolhealthny.com/site/Default.aspx?PageType=3&DomainID=4&PageID=1&ViewID=7b97f7ed-8e5e-4120-848f-a8b4987d588f&FlexDataID=4522
https://doi.org/10.1016/j.jacc.2017.09.1101
https://doi.org/10.1007/s00246-003-0668-z
https://doi.org/10.1161/CIRCULATIONAHA.110.970889
https://doi.org/10.1503/cmaj.080372
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles

	Availability and Utilization of Automated External Defibrillators in New York State Schools
	Introduction
	Methods
	Data Collection
	Statistical Analysis

	Results
	Baseline Characteristics
	SCA Events and AED Utilization

	Discussion
	Limitations
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


